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PREFACE
Agricultural growth in India appears to be heading towards a plateau as is evident from the fact that
the country has witnessed stagnant growth rate in agricultural production at around 1.5% in the
past decade. Agriculture share in the GDP has dipped to 17%. On one hand, the Planning Commission
set forth a national goal of 4% growth in agricultural sector during the IX five year plan period and,
on the other, sustainability in food production is threatened by factors like depletion of natural
resources and adverse climatic factors. There are other challenges like increasing production
costs, diminishing profit margins to farmers, market economy and ever-growing consumption
needs of a growing population that still continues to grow at the rate of about 2%. Right to food,
food for all and overall nutritional security have been a principal agenda of the Union Government.
To achieve this through holistic development of agriculture in the country, the National Food Security
Mission (NFSM) and Rashtriya Krishi Vikas Yojana (RKVY) were launched by the government.
Tasks ahead of us are plenty and the challenges colossal. We stand to play a vital role in achieving
the objectives set before us. Horticultural crops provide nutritional security along with the required
roughage, and we are not far-off in attaining our goals since horticultural crops occupy a substantial
portion of total cropped area, providing about 25-30% of the gross agricultural output
of the country.
Having made efforts to analyze the present situation at a micro-level, we at the Indian Institute of
Horticultural Research are well-equipped to face the challenges ahead. Collective wisdom and
knowledge of a qualified, highly-skilled and trained human resource being the main strength of the
institute, we are marching ahead with ten well-defined research programmes on a time-scale. Midcourse corrections and additions have been effected to bridge the gap between the outcome of
research farms, demonstration plots and farmers’ fields. In the ongoing research programmes,
emphasis has been placed on enhancing productivity of horticultural crops through crop manipulation
– both conventional and non-conventional, developing sustainable management practices, water
and nutrient-use efficient technologies, integrated pest management practices, pest and disease
forecasting modules, pre- and post-harvest management and value addition, crop diversification,
and, transfer of technologies with an end-to-end approach. These issues are being addressed to
under 21research projects with 270 research activities of the Institute, apart from 45 Missionoriented externally-aided R&D projects. I am confident that the Institute is headed in the right
direction and our programmes will pay rich dividends in the years to come.
The Annual Report of the Institute for 2008-09 provides comprehensive information on its activities
and achievements in research & development, education, extension & training, and, human resources
developments and I present it with great pride and pleasure. But for the detailed discussions,
deliberations and brainstorming on all aspects of research at the institute by Research Advisory
Committee (RAC), Institute Management Committee (IMC) and Project Monitoring and Evaluation
(PME) Committee of the Institute, it would not have been possible to hone and fine-tune research
activities. I gratefully acknowledge their contributions and sincerely thank them. The scientists of
the Institute, ably supported by technical, administrative, supporting and auxiliary staff, deserve all
appreciations for having executed the programmes with dedication, commitment and purpose.

The Publication Committee has done a commendable job in compiling, editing and bringing out
this annual report in a presentable form. I place on record my appreciation and compliments to
the team comprising Dr Leela Sahijram, Chairperson, Dr B.N. Srinivasamurthy, Dr J.B. Mythili,
Dr D. Srinivasamurthy, Dr Hima Bindu, Dr B. Balakrishna, Dr Kanupriya and Shri P.B. Gaddagimath,
T-7-Information and Publication Officer,Members of the Committee and Dr. R.B. Tiwari for
Hindi translation of Executive Summary and Shri Rajendra Astagi for designing the title page. My
special thanks go out to Dr. M.R. Hegde, Chairman, Research Management and Co-ordination
Committee for providing several of the inputs.
Dr Mangala Rai, Secretary, DARE and Director General, ICAR and Dr H.P. Singh, Deputy Director
General (Hort.), ICAR, New Delhi, have been the guiding lights, giving the right direction to the
Institute in its march. The Institute joins me in grateful acknowledgement and I thank them
profusely for their continued encouragement, support and guidance.

Bangalore
9 September, 2009

Amrik Singh Sidhu
Director

2. EÚ…™…« E Ú…Æ˙ “ ∫……Æ˙ … ∆ ∂ …
lQsn jax dh Qfy;k¡ ik;h x;haA ikS/ks ,oa Qfy;ksa ds vk/kkj
ij 20 vf/kd mit okyh ykbuksa dk pquko vkxs ewY;kadu ds
fy, fd;k x;kA

laLFkku ds vuqla/kku dk;Zdze nl izeq[k vfHko`f) {ks=ks ds v/khu
igpku dj fofHkUu dk;Zdyki ij ladsfnzr fd;k x;k gS rkfd
cgq f o”k;d i)fr }kjk fuf’pr dk;Z vof/k es a iw j k fd;k tk
ldsA ckxokuh Qlyksa esa mRikndrk lEca/kh ck?kkvksa dks nwj dj
mRiknu c<+kus ij fo’ks”k /;ku fn;k x;kA vf/kd iSnkokj nsus
okyh iz t kfr;ks a o la d jks ds fodkl ds vykok vuq o a f ’kd
lalk/kuksa ds laj{k.k] fofHkUu thoh; o vthoh; dkjdks ls gksus
okys mit ds gkfu dk U;wuhdj.k] lL;ksRrj gkfu dks de djuk]
ewY; o/kZu vkSj vknku mi;ksx n{krk dks Hkh egRo fn;k x;k
gSA blds lkFk gh i;kZoj.k dk ckxokuh ij c<+us okyk izHkko]
mRiknksa dh xq.koRrk o ikSf”Bd ewY;ksa esa lq/kkj] o”kZ Hkj ckxokuh
Qlyksa dk mRiknu] mRiknu o fo.ku laca/kh vFkZ’kkL=] lqjf{kr
mRiknu o fu;kZr izkséfr dk;Zdze ij Hkh leqfpr tksj fn;k x;k
gSA izkS|ksfxfd;ksa dk izpkj izlkj o mudk izHkko ewY;kadu tks
d`”kd oxZ }kjk viuk;s tkus gsrq vR;Ur egRoiw.kZ gS mldk Hkh
/;ku fn;k x;k gS A

cMZ vkWQ ikjkMkbl ds 44 thuksVkbiksa dk o`f) o iq”i y{k.kksa
ds fy, ewY;kadu fd;k x;kA taxyh e’k:e gsrq xqtjkr ds
MkWax vkSj cylk<+ ds taxyh {ks=ksa esa [kkst dh xbZA

vf/kd mitokyh fdLeksa@ladjksa dk fodkl
vke ds 20 ,Dls’kuksa dk fofHkUu xq.kksa gsrq ewY;kadu fd;k x;kA
Qyksa dk otu 59 xzke ¼dydkbZ½ ls ysdj 1114 xzke ¼lkgtgk¡½
eas ik;k x;k A lw;kZ X VSU;wax&1 ds fodflr ladjksa dk fofHkUu
xq.kksa gsrq ewY;kadu fd;k x;k gSA muds gkbZfczM ladj larfr
la[;k 28&5 esa okfUNr Qyksa dh xq.koRrk tSls 600 ls 800 xzke
Qyksa dk otu] xgjk xqykch jax o mPp Vh-,l-,l rFkk vPNh
HkaMkj.k {kerk 13&140 ik;k x;kA ve:n ds Qyksa dh mit
vkSj xq.koRrk ds vk/kkj ij iztkfr;k¡ vdkZ e`nqyk] vdkZ vewY;k]
bygkckn lQs n k] fglkj lQs n k] fglkj lq [ kkZ dks O;kolkf;d
mRiknu gsrq vuqdwy ik;k x;kA lhrkQy ds 10 iztkfr;ksa dk
9 o”kZ ds xgu v/;;u ds i’pkr~ ;g ik;k x;k fd okf’kaxVu]
ckykuxj] yky lhrkQy] ,fVeks ; k X ckykuxj vkS j yky
lhrkQy X ikaM ,Qy dks Hkkjr ds iwohZ {ks=ksa gsrq mi;qDr gS A
VekVj ds 30 ladjksa dk mit vkSj xq.koRrk gsrq ewY;kadu fd;k
x;k gS A izfr gsDVj mit 36 Vu ls 84 Vu rd ik;h x;hA
ladj&162 dk jk”Vªh; Lrj ij ijh{k.k gsrq izos’k gqvkA cSaxu
ds 10 ikS/kksa dk O;fDrxr pquko mit vkSj xq.koRrk ¼jax] lQsn
/kkjh;ksa lfgr pedrk gqvk½ cSaxuh jax ds vk/kkj ij fd;k
x;kA rjcwt ds nks ,Q&1 ladjks dk vPNh mit] Qyksa dh
xq . koRrk j[kus dh {kerk vkS j ifjogu xq . koRrk gs r q igpku
fd;k x;kA

ikni vuqoaf’kd lalk/kuks dk izcU/ku
bl o”kZ fofHkUu Qlyksa ds 248 vfrfjDr ,Dls’kuksa dks ‘kkfey
fd;k x;kA ftlls laLFkku esa miyC/k thu dks’k esa c<+ksRrjh
gq b Z vkS j 150 ,Dls ’ kuks a dk vuq e ks f nr foofjf.kdk ¼Ms l d` i Vj½
}kjk pfj«khdj.k fd;k x;kA vke esa vkbZ-ih-th-vkj-vkb- }kjk
ckr, gq , foofjf.kdk ds vuq l kj 20 ,Dls ’ kuks a dk la j puk
laca/kh o.kZu Hkh fd;k x;k gS A vpkj dh iztkfr dydkbZ esa
dqy ?kqyu’khy Vksl inkFkZ ¼Vh-,l-,l-½ de ¼7-5o fczDl½ FkkA
tcdh jkeQy;k esa ¼24o fczDl½A iqesyks ds fofHkUu iztkfr;ksa ds
HkkS f rd ,oa jklk;fud xq . kks ds v/;;u ls ;g irk pyk fd
muds dqy ?kqyu’khy Vksl inkFkZZ ¼Vh-,l-,l-½ jk;y iztkfr esa
6-2 o fiUd ¶ys l es a 9-2 FkkA ,ldkZ f cd ,flM vf/kdre
duikjk ¼38-2 fe-xz k @100 xz k ½ es a rFkk ns o ugYyh ¼33-3 fexzk@100 xzk½ esa de FkkA jkecqVku ds lsysD’kUl esa lcls T;knk
Qyksa dh la[;k lh-,p-b-,l&29 esa] vf/kdre Qyksa dk otu lh,p-b-,l&27 es a ,oa vf/kdre mit lh-,p-b-,l&29 ¼70-21
fdyks x z k e@ikS / kk½ es a ik;k x;kA

xqykc esa vdkZ ifjekyk dk laLFkku dh iztkfr ewY;kadu lfefr
us [ks r h ds fy, p;u fd;k gS A bl iz t kfr es a 80&100
iq”i@ikS/kk@o”kZ mit dh laHkkouk] fFkzIl rFkk CySd LikV ds
izfr lgu’khyrk vkSj bfPNr yky jax vkSj lqxa/k gSA ,yksfojk
dh 26 iz t ud ykbuks a dks fofHkUu vf/kd o` f ) rFkk mit
y{k.kksa ds fy, ewY;kadu esa ikS/ksa dh Å¡pkbZ] iRrh dh yEckbZ]
pkSM+kbZ ,oa dan dh la[;k esa egRoiw.kZ vUrj ik;k x;k gSA
dksfy;l ladj ds y{k.kksa dh tkap dj ‘kq”d tM+ksa dh mit
ds vk/kkj ij bl dks pquk x;k A pqus gq, esa ‘kq”d tM+ xkaB
mit 58-0 ls 112-0xzk@ ikS/ks rd ik;h x;hA

vf/kd rkieku lgu djus okys eVj ds teZIykTe dk ewY;kadu
fd;k x;k gS A vf/kdre Qyh mit vkbZ-vkbZ-,p-vkj 758 esa
ik;k x;kA [ka H kks a tS l s lrkou Mks y hdks l chu dk mit ,oa
xq.koRrk gsrq ewY;kadu fd;k x;kA fofaHkUu izdkj ds 6 Qyh jax
okys tSls gjk] gYdk gjk] cSxuh] cSxuh gjk] xqykch vkSj fØzfe
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tSo izkS|ksfxdh Vh0 VªkUltsfud cSxu iztkfr vdkZ ds‘ko tks
ruk o Qy Nsnd jks/kh fodflr fd;k x;k gS mlesa Øzkb 2 ,ch-Vh- izksVhu ds vfHkO;fDr dk irk MkV ,fylk o ih-lh-vkj
fo’ys ” k.k }kjk fd;k x;kA ifjofrZ r iq u jthforks dks ftles a
ch-Vh- izksVhu ds vfHkO;fDr ds fy, Nk¡Vus dh fof/k ekywe fd
x;h ftlls vxys Lrjksa ds fy, ldkjkRed ikS/k igpku fd;k
tk ldsA e;wlhuksMl vksoksZusfyl ds iz;ksx’kkyk esa ijh{k.k gsrq
,d lkeU; fof/k fodflr dh x;hA fFkzIl ds fofHkUu osDVjksa
tS l s fLØVks f Fkz I l Mks l s Z f yl] ÝkS U dfyuh,Yyk lq Y rs t bZ ] fFkz I l
ikyeh vkS j Vh Vcs d h dh igpku djus ds fy, eks f Y;dw y j
ekdZj iz;ksx fd, x;sA Vh Vcsdh ds vUrtkZrh; fofHkUurkvksa
dks ekywe djus ds fy, ih-lh-vkj fof/k dk iz;ksx fd;k x;k
vkSj fLØVksfFkzIl MkslsZfyl o ÝkSUdfyuh,Yyk lqYrstbZ ds fy,
iz;Ru fd;k x;k gSA

mRikndrk c<+kus dh rduhfd;k¡
lnkcgkj vke ds isM+ksa ij tc ifRr;ka yEcs le; rd jgrh
gSa rks muesa izdk’kla’kys”k.k nj esa deh vk tkrh gSA D;ksafd
n` < + r k c<+ k us s o kys xq . kks a ,oa rRdkfyu mRikndrk c<+ k us okys
xq.kksa ds chp esa vknku iznku [kRe gks tkrk gSA iks”k.k lhfer
voLFkk esa de Hkkstu dh gkfu ,d lnkcgkj izdkj ds isM+ esa
iks”k.k laj{k.k esa ;ksxnku djrk gSA vke ds fofHkUu fdLeksa ds
O;ogkj dk ,d voyks d u rFkk iRrh dk thou dky n’kkZ r k
gS fd NksVs thou dky dh iRrh okyh fdLe gj o”kZ Qy nsrh
gSA tcfd yEch thou dky okyh iRrh dh fdLe okys isM+
,d o”kZ T;knk vkSj ,d o”kZ de Qy nsrs gSaA okbu vaxwj dh
yky fdLeksa lhjkt ,oa lsojusV lkSfoaaxukWu rFkk lQsn fdLesa
lkSfoaaxukWu CykSad ,oa pSfuax CykSad ds mit dk izHkko dk v/
;;u muds Qyksa ds xq.koRrk ij fd;k x;kA ;g ik;k x;k
fd ;fn mit dks 15 dsu ftles ,d ;k nks xqPNs izfr dsu gks
ls c<+dj 80 dsu ftles ,d ;k nks xqPNs izfr dsu gks] ls Qyksa
ds xq.koRrk esa cnyko vk;kA

vtSfod ruko ds vUrxZr mRikndrk dk;e j[kuk
lw s [ ks ds nkS j ku vke es a fofHkUu Hkw f e la j {k.k la j pukvks a es ls
iw.kZpUnz fof/k vR;f/kd feV~Vh dh vknzrk lajf{kr gksus ds fy,
iz H kko’kkyh ik;h x;hA Mkxz h Tk ds tM+ k s a es a ;k vkDlhdkjd
btkbeksa ds vfrfØz;k’khyrk dks yo.krk lgu ls lEca/k ik;k
x;kA

fofHkUu izdkj ds Nk;k tkyh ls ifRr;ksa ds chp ds txg esa
izdk’k esa o`f) djus ls ¶yse lhMysl ds Qy ds xq.koRrk fo’ks”k
:i ls vaxwjksa ds jax esa dksbZ fodkl ugha gqvkA tc iSlu ÝwV
dh iztkfr dkosjh dks ihys iSlu ÝwV ij dye yxk;k x;k vkSj
rrqjk Vªsfyl Vªsfuax iz.kkyh mRre ikbZ x;hA iihrs ds ikS/kksa ds
fy, cksjkWu dk fMªl vuqikr fodflr fd;k x;k vkSj ;g ik;k
x;k gS fd cksjkWu @ukbVªkstu vuqikr 20-74] cksjkWu @QkLQksjl
vuqikr 128-80 vkSj cksjkWu @iksVk’k vuqikr 11-04 FkkA tcfd
iihrs es a dS y f’k;e@ cks j kW u vuq i kr 0-127 vkS j eS f Xuf’k;e@
cksjkWu vuqikr 0-044A lw{e iks”kd rRoksa ds laca/k esa egRoiw.kZ
vuqikr tSls yksgk@cksjkWu ¼2-72½] cksjkWu@esXuht ¼0-514½] cksjkWu
@thad ¼0-886½ vkSj dkij@cksjkWu ¼2-777½ FkkA LoLFk dsys ds
var%HkwLrjh dk mÙkd lao/kZu gsrq iz;ksx ls bjfofu;k dk izos’k
ugh gks ldrkA mÙkd lao/kZu ds cnys gq, Lo:i esa jksxdkjd
ftfor ugha jg ikrkA fepZ ds vdkZ gfjr esa ladj cht mRiknu
gsrq gLr ijkx.k djus ds fy, ,ldkfcZd ,flM 50 ih-ih-,edk fNM+dko Qwy yxus ds le; rFkk mlds nl fnuksa ckn djus
ij lh-th-,e-,l- ykbu ij ladj.k dq’kyrk lcls vPNh ik;h
x;hA

lL;ksÙkj

{kfr dk U;wuhdj.k

QQawnh uk’kd ls mipkfjr vke dks Mh&955 xzsM fQYe ds vanj
cUn dj ds 80 las- rkieku ij ‘khryhd`r HkaMkj esa j[kus ls
5 lIrkg rd vPNh rjg j[kk tk ldrk gSA phdw ds fØØzsV
cky fdLe ds Qy dks 500 ih-ih-ch- ek=k ds 1&,elhih ok;q
jlk;u ls 18 ?kaVs rd mipkfjr djus ij mldk HkaMkj.k {kerk
dks lkekU; rkieku ij 12 fnu rd c<+k;k tk ldrk gSA
vbizksfM;ku + dkjcsaMthe ¼0-2 %½ QQawnh uk’kd nzo dks rqM+kbZ
iwoZ voLFkk esa VekVj ij fNM+dko djds] rqMk+ bZ mijkar mls 250
ih-ih-ch- 1&,elhih ok;q jlk;u ls mipkfjr djus ls mldks
12&13o las- rkieku ij 6 lIrkg rd HkaMkj.k fd;k tk ldrk
gSA djsyk ds fo’ks”k fdLe dks 12 fnu ds ifjiDork ij rksM+ dj
250 ih-ih-ch 1&,elhih ok;q jlk;u ls mipkfjr djds
ikyhFkhu cSx esa HkaMkj.k djus ls 14 fnu rd rktk vkSj gjk
j[kk tk ldrk gSA
vyQklksa ,oa cSZxuiYyh fdLe ds vke
dks okf.kfT;d ifjoDork ij rksM+ dj 18 ?kaVs rd 100 ih-ih,e- bfFkyhu ok;q ls mipkfjr djus ls lkekU; rkieku ¼23&300
las- ½ ij j[k dj 7 fnu esa vkSj 20o las- rkieku ij 10 fnu ds
vanj idk;k tk ldrk gSA vuqipkfjr Qy dks bu rkieku ij
idus esa 12 ls 15 fnu yxsA blh rjg iw.kZ ifjiDork ds phdw
ds fØØzsV cky fdLe dks 50 ih-ih-,e- bfFkyhu ok;q ls 18 ?kaVs
rd mipkfjr djus ls idus es a flQZ 5 fnu yxs tc dh
vuqipkfjr Qyksa dks idus esa 8 fnu yxsA

jksx] dhV ,oa lwrd`fe izcU/ku
jksx o dhV jks/kh iztkfr;ksa o ladjks ds fodkl dk iz;kl fd;k
x;k gSA vdsys ;k la;qDr :i esa tSo dhVuk’kdks dk mi;ksx
dj dsyk] xktj] jtuhxa/kk o XyssMqykbZ esa lw=d`fe ds izcU/ku
dk ekudhdj.k fd;k x;k gSA tSo dhVuk’kdks ij gksus okys
vfrfjDr [kpZ o buls iz k Ir gks u s okys vfrfjDr ykHk la c a / kh
x.kuk fd;k x;k gSA lkFk gh ykxr o ykHk vuqikr Hkh ekywe
fd;k x;kA
2
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;kfu VªSDVj pfyr D;kjh cukus o izfrjksiM+ dh e’khu ¼fepZ
o vU; lCth Qly½ lery D;kfj;ks a ds fy, I;kt ikS / k
iz f rjks i M+ ] vke dh iz t kfr rks r kiq j h gs r q ;ka f =d rq M + k bZ ;a = ]
gLrpfyr vukjnkuk fudkyus dk ;a= vkfn dk fuekZ.k fd;k
x;k gSA

rkbZoku jsM ysMh fdLe ds iihrk dk 50 ih-ih-,e- bfFkyhu
ds mipkj ls ¼18 ?kaVs rd½ 4 fnu ds vanj leku jax ds lkFk
id x;k tc dh vuqipkfjr Qyksa dks idus esa 200 las- rkieku
ij 7 fnu yxsA rqM+kbZ iwoZ vke ij vtksDlhLVªksfcu ¼0-1%½ ls
fNM+dko djds rqM+kbZ mijkar ;fn uhe iRrs ds ?kksy ¼5%½ ;k
vtksDlhLVªksfcu ¼0-01 %½ ls mipkfjr djsa rks rqM+kbZ mijkar
gksus okyh vke dh xyu dks fu;af=r fd;k tk ldrk gSA

o”kZ Hkj mRiknu
vke esa isDyksC;wVªktky ds iz;ksx ls mit esa o`f) gqbZ rFkk bls
tqykbZ ds f}rh; lIrkg esa 2-5 xzke lfdz; rRo@o`{k dh nj
ls fNM+dko djsa rks rksrkiqjh uked iztkfr esa rqM+kbZ dh vof/
k dks 26 fnu rd c<+k;k tk ldrk gSA VekVj ds ,Q 1 ladj
,p&5 ,oa ,p&7 us vdkZ vuU;k dh vis{kk Øe’k% 28 o 25
izfr’kr vf/kd iSnkokj nh gSA VekVj ds mRiknu gsrq 70 x 30
ls-eh- dh nwjh ikyh gkml esa mUur ik;h x;hA xq.koRrk o
mit ds vk/kkj ij xq y kc dks lkr mRre ykbuks a us vPNk
izn’kZu fd;k gS rFkk bl ij dk;Z tkjh jgsxkA vkfdZM esa
ukbVªkstu] QkLQksjl o iksVk’k dks 1%6%1 ds vuqikr esa lIrkg
esa nks ckj if.kZe fNM+dko djsa rks vf/kd xq.koRrk okys Qwy o”kZ
Hkj izkIr fd;s tk ldrs gSaA xqynkÅnh esa vkbZ-vkbZ-,p-vkj1 ¼xq y kch ikS / k½ o vkbZ - vkbZ - ,p-vkj 2 ¼Hkw j s ikS / k iz t kfr;k¡
fodflr dh x;h gS ftlesa Qwy tqykbZ ¼csekSleh½ ds eghus esa
f[kyrs gSa rFkk bls ckx cxhpks o xeyksa esa yxkus dss fy;s iz;ksx
esa yk;k tk ldrk gSA

ew Y ; o/kZ u
vke] iS’ku ÝqV o ‘kjhQk ls dkcksZusVsM is; rS;kj fd;k x;kA
vk¡oyk esa miyC/k
izfr&vkDlhdkjdksa ds }kjk is; inkFkksaZ dh
ikfS”Vdrk c<+kbZ x;hA vke ds vkYQklksa o n’kgjh iztkfr;ksa
ds drjks a ] vk¡ o yk dh iz t kfr d` ” .kk] ,u-,&6] ,u-,&7] ,u,&10] rFkk iihrk vkS j vékukl es a vkW L eks f Vd futZ y hdj.k
izfØz;k dk ekudhdj.k fd;k x;kA dsys dh jkscLVk iztkfr
ls befizxus’ku fof/k }kjk foVkfeu lh vkSj dSjksVhu ls Hkjiwj
‘kq”d mRikn rS;kj fd;s x;sA ‘kjhQk ds xwns esa foVkfeu lh
dh ek=k 150 ls 200 ih-ih-,e- Mky dj ikfyfFku cSx esa Hkjus ds
ckn 18o las- rkieku ij HkaMkj.k ds le; mlesa czkmfuax ugh
vk;hA vaxwj dh fiUVks uk;j iztkfr esa 50 ls 75 izfr’kr Nk;k
Mkyus vkSj lsojusV lkSfoaxa ukWu esa e/; ekSle esa NVkbZ djus ls
¼25 uoacj½ ds efnjk ds xq.koRrk vPNh ik;h x;hA Qwyksa vkSj
ifRr;ksa dks flydk tsYk mi;ksx dj lw[kk;k x;k vkSj dejs ds
rkieku ij 6 eghus rd fcuk jaxksa esa cnyko dk j[kk x;kA

iks”kd ewY; o xq.koRrk

vknku mi;ksx n{krk

vke esa laikdh ÅRrd dh leL;k dk dkj.k tkuus ,ao blds
funku gsrq ‘kks/k dk;Z fd;k tk jgk gSA vkYQklksa ds dqN Qyksa
esa bl leL;kW dh vuqifLFkfr ds dkj.k dk irk yxk;k gSA vke
ds is; dk vkoW¡yk ds izfr vkDlhdkjd ls ikfS”Vdrk c<+kbZ x;h
rks HkUMkj.k vof/k es a iz f r vkDlhdkjd rRoks a dk {k; de
gqvkA fMgkbZMªksfÝt vke esa dSjksVhukbM dk de uqdklku o csy
es a ¶ys o hukbM dh ek=k es a o` f ) ik;h x;h A ‘kjn o ¶ys e
lhMysl fdLeksa dh xq.koRrk esa lq/kkj gsrq Qly fu;a=.k ij
dk;Z fd;k tk jgk gSA xktj] I;kt o pkSykbZ dh fofHkUu
iz t kfr;ks a dk iz f r vkDlhdkjd xq . k gs r q fo’ys ” k.k fd;k x;k
gS A xq y nkÅnh] >jcs j k] Xys M q y kbZ ] pkbuk ,s L Vj] gs f ydks f u;k
dh fofHkUu ykbuksa] fdLeksa dk ijh{k.k dk;Z tkjh gSA

vke dh iztkfr vdkZ vueksy ¼5X5 eh-½ esa 50 izfr’kr okLihdj.k
iqu% iwfrZ o vuqeksf nr moZjd ek=k ds 75 izf r’kr iz ;ks x ls
vf/kdre mit izkIr gqbZA ,d vU; iztkfr *yky lqUnjh* esa
tSfod iyokj ¼eYp½ ,oa 50 izfr’kr okLihdj.k iqu% iwfrZ ds
}kjk vf/kdre Qy la[;k ¼530@o`{k½ o mit ¼86 fd-xzk@o`{k½
izkIr gqbZA iS’ku ÝqV esa vuqeksfnr moZjd ek=k ds 75 izfr’kr
mi;ksx ls vf/kd mit izkIr gqbZ] ijUrq bldh f}rh; Qly esa
okLihdj.k ds flQZ 25 izfr’kr iqu% iwfrZ rd gh {kerk iznku
dh A uha c w es a Hkh 33 iz f r’kr okLihdj.k iq u % iw f rZ ,oa 59
izfr’kr vuq’kaflr mojZd ek=k esa gh vf/kdre mit izkIr gqbZ
A dsys dh jLFkkyh ,oa i/kdiwjk uked iztkfr dh eq[; o jSVuw
Qlyksa esa Hkh vuq’kaflr mojZd dh 75 izfr’kr ek=k ds mi;ksx
ls mit o mit lac/a kh dkjdksa esa o`f) ik;h x;hA phdw ds tM+ksa
dh l/kurk ,oa foj.k ij fd;s x;s dk;Z ls ;g irk pyk gS fd
33-2&72-7 izfr’kr lfØ; tMs+ 46&60 ls-eh- dh xgjkbZ esa gh
ik;h x;hA tks fd blds xgjh tM+ okyh Qly o lw[kk lgu
djus dh {kerk dks n’kZrk gSA VekVj esa yf{kr mit ds fy;s
mojZd vuqeku lehdj.k dk fodkl fd;k x;k rFkk ;g ik;k
x;k gS fd ladj VekVj esa mojZd ds iz;ksx ls ikjEifjd fof/
k dh vis{kk 30 izfr’kr mojZd cpk;k tk ldrk gSA d`f”k ;a=ksa

mRiknu esa i;kZoj.k lqj{kk
vke o iihrk ds tSfod mRiknu ls lacaf/kr ijh{k.k fd;s x;s
rFkk blds e`nk LokLF; o iks”kd rRoksa ij v/;;u fd;k x;k
A tSfod fof/k ls mxk;s x;s iRrk xksHkh] VekVj] xqykch I;kt
o xjfdu esa e`nk ‘olufØ;k] jklk;fud fof/k fd vis{kk vf/
kd ik;h x;h gSA tSfod fof/k }kjk mxk;h x;h lfCt;k¡ vk/
kkfjr rhu o”kZ dh Qly i)fr ds mijkUr e`nk ds ih-,p- eku
o mit esa vUrj ugha ik;k x;k gSA ijUrq] tSfod o ikjEifjd
3
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mRikndrk esa Hkh o`f) ns[kh xbZ gSA eqcabZ iksVZ ls la;qDr jkT;
vesfjdk dks fd;s tkus okys vke ds fu;kZr }kjk izfr fdyks 12
#i;s a dk ‘kq ) ykHk iz k Ir gq v k rFkk fu;kZ r ykxr dk 85
iz f r’kr Hkkx HkkM+ s ds :i es a [kpZ fd;k tkrk gS A cS Y yw j ]
frjkSUukw p dq”.kkfxjh ¼rfeyukMq½ fpRrqj] jaxk jsMM~h o egcwc
uxj ¼vka/kz izns’k½ cSaxywj o dksykj ¼dukZVd½ vkfn {ks=ksa esa nsj
ls idus okyh fdLeksa esa cSDVksfljk dSjh dk izHkko ugha ik;k
x;kA xksok esa bl dhV dk vf/kdre izHkko ekpZ o twu ekg
ds e/; esa ik;k x;k gSA ;g dhV /kkjokM+ ftys esa Hkh ugh
ik;k x;k gS] tksa ;g izekf.kr djrk gS fd ;g vHkh rd if’peh
?kkV ds iwohZ Hkkx esa ugha igaqpk gSA vke dh nsj ls idus okyh
iz t kfr;ks a ds fujh{k.k ds vk/kkj ij ;g irk pyk gS fd
frjcSYywj esa cSxuiYyh xqByh fofoy] tcfd fpRrqj esa vf/kdre
cSxuiYyh ¼34%½ rFkk vkYQklksa ¼60%½ bl dhV ds izdksils
xz k flr gS A

fof/k;ksa }kjk mRikfnr lfCt;ksa esa Qhuksy o izfr vkDlhdkjd
xfrfof/k;ksa eas varj ik;k x;k gSA tSfod fof/k }kjk mxk;s x;s
v’oxa/kk ls vf/kdre tM+ ¼287-87 fd-xzk-½ o Qy mit ¼11200 fd-xz k ½ iz f r gs D Vj dh nj ls iz k Ir gq b Z A dks f y,l uked
ikS/ks esa tSfod [ksrh ls ikS/ks dh ÅapkbZ] ‘kk[kkvksa dh la[;k rFkk
tM+ mit esa o`f) gqbZA ykHknk;d lw{;thoksa tSls fd QkLQsV
foy;u ftok.kq o L;wMkseksukl ij ‘kks/kdk;Z pyjgk gSA ifjuxjh;
{ks=ksa es mi;ksx gkusokys e`nk] ty o mxk;h tkus okyh lfCt;ksa
esa pkj Hkkjh /kkrq dk fo’ys”k.k fd;k x;k rFkk budh lqjf{kr
lhek dk fu/kkZj.k Hkh fd;k x;k gSA pkSykbZ o ewyh esa bu /
kkrqvksa ds ,d«k.k ds vk/kkj ij budh iztkfr;ksa esa fofHkUurk
ik;h x;h A uhe o iksaxkfe;k ds iz;ksx ls Mk;eaM CySd ekSFk
uked dhV ds vaMs esa 50 izfr’kr gkfu ns[kh x;h gSA tSfod
lesfdr dhV izca/k] ikyh gkÅl esa mxk;h tkus okyh xqykc o
>jcsjk esa ekbVl fu;a=.k esa vR;f/kd izHkkodkjh gSA xqykc esa
iyokj ds mi;ksx ls e`nk xq.koRrk o LokLF; dkjdks easa mi;ksxh
izHkko ns[kk x;k gSaA

ekuo la l k/ku fodkl

mRiknu ,ao foi.ku dk vkfZFkZd i{k o fu;kZr dks
c<+ k ok

{kerk fuekZ.k esa lq/kkj gsrq oSKkfudksa dks izf’k{k.k gsrq jk”Vªh;
,oa vUrjjk”Vªh; laxBuks esa izfrfu;qDr fd;k x;k gSA bl o”kZ
lkr ih- ,pMh- o pkj ,e- ,llh- fMxzh nh x;h A

orZeku eas dukZVd o rfeyukMq esa u;s vke ds ckxksa esa rksrkiqjh
dh vis{kk vkYQklksa iztkfr dk iz;ksx fd;k tk jgk gSA cktkj
ek¡x o flapkbZ lqfo/kkvksa us ;g fu/kkZj.k fd;k gS fd vke ds
cxhpksa esa dkSulh var% Qly mxk;h tk;sA var% Qlyksa us flQZ
fdlkuks a dh vkenuh c<+ k bZ gS ] oju~ ew [ ; Qly ¼vke½ dh

jktLo

mRifÙk

la L Fkku ijke’khZ ls o kvks a iz k S | ks f xfd;ks a ] iz f ’k{k.k] cht foØ;]
la L Fkku }kjk fu;kZ r iz k S | ks f xfd;ks a dk foØ;] iz d k’ku ,a o
izkS|ksfxdh; mRiknksa ds }kjk jktLo mRifÙk esa layXu gS A
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3. Executive Summary
The research programmes of the Institute have been focused
on ten major thrust areas under which various research
activities are being carried out to fulfill the mandate with a
multidisciplinary approach in a time bound manner. The focus
is to increase the production of horticultural crops by
overcoming the major yield barriers. Apart from evolving
high yielding varieties and hybrids, importance has been
given to conservation of our genetic resources, minimization
of yield loss due to biotic and abiotic stresses, reduction of
post harvest losses, value addition and input use efficiency.
The increasing impact of the environment on horticulture,
improvement of the nutritive value and quality of produce,
production of horticultural crops round the year, economics
of production and marketing and safe production and export
promotion have also received due attention in the
programmes. The dissemination of technologies and their
impact assessment, which are vital for adoption by the farming
community, have also been addressed.

IIHR 544 (check) the pod yield was 1.63 t/ha. Pole type
vegetable Dolichos bean germplasm were evaluated for pod
yield characters and quality attributes. Maximum pod yield
was recorded in IIHR 150 and IIHR 159 (576.0 g/plant). Six
different pod colors viz., green, light green, purple, purple
green, pink and creamy white were observed. Based on the
plant and pod characters 20 high yielding lines were selected
for further evaluation. One hundred and twenty cowpea
germplasm lines collected from Kerala and Orissa was
evaluated and all were Vigna sesquipedalis types. Variation
was observed for days to 50% flowering; days to pod
maturity; pod weight; leaf length; leaf width; pod yield per
plant; pod length and pod width; accession IC 471926 was
resistant to root rot. Five germplasm lines viz., IC 471928, IC
471933, IC 471950, IC 471955, IIHR 247 were selected for high
yield and good pod quality. Twenty four pointed gourd
accessions have been evaluated for plant growth and fruiting
character, Genotype CHPG-15 recorded highest yield of 7.72
kg / plant. In spine gourd, 26 accessions have been evaluated.
Out of 20 lines of ivy gourd evaluated, highest yield per vine
was recorded in CHIG-17 (24.2 kg) followed by CHIG-27
(20.3g) and CHIG-12 (20.0kg). Highest number of fruits per
vine was recorded in CHIG-27 (1526.8) followed by CHIG-17
(1298.3) and CHIG-12 (1089.3).

Management of plant genetic resources
During the year an additional 248 accessions of different
plant germplasm were added to the available gene pool of
the Institute and over 150 accessions were characterized
using approved descriptors. In mango, morphological
characterization was carried out for 20 accessions as per
Bioversity International (IPGRI) descriptor. (The pickling
accession Kalakai had very low TSS (7.50 B) while it was
high (240 B) in Ramphalya). The evaluation of sixteen unique
indigenous pickling mango types collected from Western
Ghats and peninsular region indicated that the accessions
viz., Dodderi Jeerige, Chansi Appe and Gurumurthy Appe
were found suitable for preparation of tender whole mango
pickles by standard fermentation and curing method.
Physico-chemical characters of different pummelo cultivars
revealed that the differences among cultivars for T.S.S were
significant and ranged from 6.2 in the cultivar Royal to 9.2 in
the cultivar Pink Fleshed. The fruits of the cultivar, Kanapara
had the highest ascorbic acid content of 38.3 mg / 100 g of
fruit weight. The lowest ascorbic acid content (33.3 mg / 100
g of fruit) recorded in the cultivar Devanahalli. Amongst
rambutan selections, maximum number of fruits/ tree was
harvested in CHES-29 (2121.0), while highest individual fruit
weight was recorded in CHES- 27 (42.5 g) which also recored
maximum yield (70.2 Kg/ plant.).

Among, indigenous ornamentals, flowering occurred under
polyhouse conditions in Begonia and Thunbergia. In
Jasminum Malbaricum, 35 accessions have been established
successfully. Flowering was observed during third week of
March. Average number of flowers per cyme ranged from 4
to 30. Forty-four genotypes of Bird of Paradise are being
maintained and evaluated for growth, yield and floral
characters the maximum inflorescence-length was 83.1 cm
with 4.3 cm stem diameter.
The forest areas of the Dangs and Valsad, in Gujarat were
explored for wild mushroom documentation. A total of 30
species were documented of which Clitocybe gibba and
Termitomyces macrocarpus were the predominant edible
mushroom of this region. Twelve new Ganoderma isolates
collected from different parts of the country were
domesticated on sawdust mixed with rice bran (90:10). Two
isolates of Schizophyllum sp collected from Andaman were
domesticated on rice bran amended sawdust.
Fourteen STMS primers, which showed high PIC values,
were employed for the genescan analysis of nearly 80 mango
cultivars using automated DNA sequencer. The genetic
analysis for 14 STMS primers data was generated for a total
of 269 mango cultivars from the germplasm collection, using
Cervus 3.0 software. The diversity analysis based on
Shannon information index was calculated for pickling type

Four amaranth germplasm lines were evaluated and maximum
total plant weight was recorded was in the range of 255258g. Garden pea germplasm lines were evaluated for the
confirmation of high temperature tolerance in field conditions.
The maximum pod yield 2.69 t/ha was obtained in IIHR 698
followed by IIHR 758 (2.55 t/ha) and IIHR 579 (2.40 t/ha). In
5
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and table types, showing the presence of similar degree of
diversity among these two types. Further, molecular
fingerprints have been generated for genotypes of IIHR
released varieties of brinjal and chilli using microsatellites,
chloroplast DNA primers and AFLP DNA amplification
technologies. SSR profiles have been generated for G S
Randhawa, Kiran and Nishkant and their parents using six
forward and reverse primers in rose.

Significant differences were observed for plant height, leaf
length, leaf width and for number of suckers. Maximum juice
content was recorded in IC 112517 (14.75 ml) followed AV-13
(11 ml) and AV-5 (10.25 ml). Coleus hybrid populations raised
from eleven different crosses were screened for root traits.
Ten selections were made from the hybrid population based
on root traits (root diameter, number of tuberous roots, root
length, collar diameter) and dry root yield. Among the
selections dry tuber yield ranged from 58 to 112 g /plant.

Evolving high yielding varieties/hybrids

Technologies for increasing productivity

Twenty mango accessions were evaluated for various
characters. The fruit weight ranged from 59 g in Kalakai to
1114 g in Shahjahan. The bisexual flower percentage was
worked out for 54 accessions which ranged from 2.95% in
Cowasji Patel to 75.45% in Al Fazli. Advanced generation of
the hybrid progenies of papaya from the combination Surya
x Tainung-1 were evaluated for various characters. The hybrid
progeny number 28-5 had desirable fruit quality parameters
producing 600 to 800 g fruits with deep pink colour and high
TSS (13-14° B) with good keeping quality. Twenty two hybrid
seedlings of banana were generated from the cross between
Musa acuminata wild AA types and Ney poovan AB type
clones to evolve Ney poovan like (Elakki bale) varieties
resistant to Fusarium wilt disease. Among the accessions
screened against Fusarium wilt disease by artificial
inoculation, the hybrid F1 Fu 15 was found to be resistant.
On the basis of fruit yield and quality parameters Arka
Mridula, Arka Amulya, Allahabad Safeda, Hisar Safeda and
Hisar Surkha were identified as guava cultivars suitable for
commercial cultivation.

Longer leaf life span or residence time of mango leaf on the
tree of evergreen trees implies decreased photosynthetic
rates because of a trade-off between traits that confer
persistence and those that maximize instantaneous
productivity. The reduced nutrient losses typical of the
evergreen strategy can also contribute to a better nutrient
conservation in nutrient limited habitats. A close observation
of the behaviour of varieties and leaf life span shows that
shorter leaf life span varieties appear to be regular bearers
while longer leaf life span varieties bear alternatively.
Effects of yield regime on fruit quality in wine grape cvs.
Shiraz and Cabernet Sauvignon in red variety category, cvs,
Sauvignon Blanc and Chenin Blanc in white category were
studied. Increasing yield levels from 15 canes with single or
double bunches/cane to more than 80 canes with single or
double bunches/cane resulted in change in the fruit quality.
Creating varying light regimes in the inter row spaces with
different shade nets could not influence the fruit quality of
Flame Seedless; especially in the development of skin colour.
The results obtained from the trial ‘Kaveri’ variety grafted
on yellow passion fruit indicated the superiority of Tatura
trellis training systems.

In tomato, thirty hybrids were evaluated for yield and fruit
quality attributes. Yield per hectare ranged from 36 tons to 84
tons. Hybrid-162 gained entry into national level trials. Ten
individual brinjal plant selections were made based on high
yield and fruit quality (shiny purple with white stripes).
Among eleven advanced cauliflower breeding lines
evaluated, IIHR-371 [491g, 18.2 t/ha], IIHR-316-1 [486g, 18.0
t/ha] and IIHR-73-56 [463g, 17 t/ha] performed better. For
transferring the male sterility, F1, bc1, bc2, bc3 and bc4 seeds
of the crosses made between male sterile germplasm lines
namely, IIHR-361, IIHR- 405, IIHR-407, IIHR-408 and the male
fertile germplasm and advanced breeding lines were produced
for further evaluation. Among the carrot maintainer lines
evaluated, the lines MSB-236 and MSB-272 recorded the
highest average root weight of 83.33 g each along with good
quality traits like smooth skin, self coloured core and deep
orange colour. Two watermelon F1 hybrids with high yield
and quality fruits were identified which also possessed good
keeping and transport qualities. Among ten F1 hybrids tested
in okra, OH-8 gave the highest fruit yield of 23.12 t/ha, which
differed significantly from rest of the hybrids tested.

DRIS ratio norms for boron were developed and prepared for
papaya, guava and sapota. The DRIS ratio norms for boron
developed for papaya indicated that B/N ratio was 20.74, B/
P was 128.80 and that of B/K was 11.04. The Ca (Ca/B) and
Mg (Mg/B) ratios were 0.127 and 0.044 respectively. Among
the micronutrients, the important ratios were Fe/B 2.72, B/
Mn (0.514), B/Zn (0.886) and Cu/B 2.777 for papaya.
Investigations to assess whether Erwinia gets introduced
in banana tissue cultures through healthy field suckers
indicated that the chance of such introduction was quite
remote. The pathogen did not survive in covert form in tissue
cultures.
In hybrid seed production of chilli cv. Arka Harita by hand
pollination, foliar sprays of ascorbic acid 50 ppm twice, at
the onset of flowering and 10 days thereafter, on CGMS lines
alone resulted in highest crossing efficiency (7.32g hybrid
seed yield per hour of crossing compared to 3.51g in control).

In rose, Arka Parimala was identified for release by the
Institute Varietal Identification Committee for open field
cultivation. The variety has yield potential of 80-100 flowers/
plant/year, field tolerant to thrips and black spot and has
desired red color and fragrance. Twenty-six Aloe vera lines
were evaluated for various growth and yield attributes.

Minimization of yield losses due to diseases
Breeding for disease resistance: Eighty five F2 hybrids of
pomegranate were screened under epiphytic conditions for
reaction to bacterial blight. Among them 80 plants were
susceptible. Under green house conditions, 230 hybrids were
6
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artificially inoculated with Xanthomonas axonopodis pv.
punicae. Out of them, 199 plants were susceptible to highly
susceptible, 25 plants were resistant to moderately resistant,
whereas 15 plants were free from symptoms. These plants
will be reinoculated to confirm the results.

Minimization of yield losses due to insect pests
and nematodes
Breeding for insect tolerance/resistance: A promising stem
fly tolerant line in French bean viz., IC 525235 X Arka Anoop(brown seeded) with 30 % mortality and pest incidence of
7.67 %, stabilized for flower color, pod shape and plant type
has been developed.

In tomato, two lines (BC1F7), LBER-38-7-4-27 and TLBER-74-11-34 with triple resistance to early blight, ToLCV and
BW were identified. In capsicum, among the fifteen
advanced breeding lines evaluated, CPMR 47 X 9852-140
showed maximum yield potential of 445g fresh yield/
plant with PDI value of 10.1 for powdery mildew compared to
the susceptible check, Arka Mohini with an yield of 218g/
plant and 83.11 PDI value. Breeding for resistance to chilli
murda complex resulted in a line from F7 population viz.,
VR14XVN2-4/8 which was tolerant to thrips incidence and
also showed resistance to CVMV and tolerant to CMV
with an yield potential of 347g fresh yield/ plant. Three
advanced lines of onion namely PBR-257, PBR-272 and
PBR-355 showed combined resistance to purple blotch,
basal rot and white rot diseases. Six-advance breeding
lines of cowpea resistant to rust were obtained from the
crosses involving Arka Suman, Arka Samrudhi, Pusa
Komal, VS 389 and IIHR 157. Two of those lines IIHR-8 and
IIHR16 with high pod yield were proposed for multi
location testing under AICRP (VC) during 27th Group meeting.
A RAPD marker OPP730 associated with resistance to mung
bean yellow mosaic virus (MYMV) in French bean line
IC- 525260 was identified. In okra, 25 and 6 advanced lines
of interspecific crosses with A. tetraphyllus (IIHR-1) and
with A. callei (IIHR-228), recorded no incidence of yellow
vein mosaic virus (YVMV) respectively. The susceptible
check Ac-1686 recorded a disease incidence of 48.41%
and Arka Anamika recorded 35.29%.

Organic based integrated pest management: Pongamia oil
followed by neem oil both @ 0.2 % resulted in good synergism
with imidacloprid (0.5 ml/l) for the management of thrips,
Scirtothrips dorsalis damage on chilli. Pongamia oil 0.2 %
was found to be highly synergistic with acephate by
recording only 1.75 damage rating followed by neem oil
combination with 1.91 damage rating. For management of
thrips, S. dorsalis on rose under polyhouse conditions, neem
oil showed highest synergistic action with 22.58 % increased
mortality over the chemical (70.54%) followed by pongamia
oil with 20.02%.
Compatibility of new insecticides and fungicides: There was
no significant difference in the efficacy of insecticides
(imidacloprid and carbaryl) alone and in combination with
fungicides (tridemorph and hexaconazole) against mango
hoppers and powdery mildew in cv ‘Banginapalli’. Mixing of
insecticides (acephate and fipronil) and fungicides
(chlorothalonil and zineb) did not affect the efficacy of former
against control of onion thrips. Use of insecticides (acephate,
imidacloprid and fipronil) and fungicide (triadimefon) together
did not affect their bioefficacy in controlling chilli thrips,
Scirtothrips dorsalis and powdery mildew respectively.
Management of nematodes: Nematode management in
banana, carrot, tuberose and galdiaoli using single or
combination of biopesticides has been standardized. Cost :
benefit ratio calculated for the additional cost of the biopesticides and additional returns accrued by the application
of the bio-pesticide has been worked out.

Biotechnology: Permission for RCGM trials for transgenic
stabilized line of watermelon resistant to bud necrosis
virus was granted by IBSC. Collection of required quantity
of seeds for strip plot trials was done. Homozygous
transgenic plants of tomato resistant to PBNV have been
obtained. Transgenic plants of Arka Saurabh and
Arka Meghali with replicase gene for resistance to TLCV
raised in T 3 generation were evaluated for disease
resistance. Upon challenging three times with viruliferous
flies 100% of plants exhibited resistance to TLCV. All
non-transgenic control plants were susceptible upon
challenging. Two homozygous lines of tomato cv Arka Vikas
transformed with Trichoderma harzianum chitinase
gene for resistance to Alternaria solani in T2 generation
have been identified. Eight primary (T0) transgenic plants
of chilli cv G-4 transformed with Trichoderma harzianum
chitinase confirmed for the presence of transgene have
been obtained.

Biotechnology: The expression of Cry2A Bt protein in planta
was done by using a qualitative dot-ELISA and PCR analysis
in T0 transgenic brinjal plants cv Arka Keshav developed
against shoot and fruit borer. A method was identified to
screen the transformed regenerants for the expression of Bt
protein and identify the positive plants for further stages. A
simple method of in vitro bioassay of Leucinodes orbonalis
was developed.
Molecular markers were used to identify various thrips
vectors such as Scirtothrips dorsalis, Frankliniella
schultzei, Thrips palmi & T. tabaci. PCR methodology was
used to identify intra species differences of T. tabaci and the
same was attempted for S. dorsalis and F. schultzei.‘

Sustaining productivity under abiotic stress
In mango, among the various soil conservation structures
full moon practice was found to conserve highest soil
moisture during the dry spell periods. High activities of
antioxidative enzymes in roots were associated with salinity
tolerance of Dogridge rootstock in grapes by the possible

A total of 79 Colletotrichum gloeosporioides isolates
representing all mango- growing areas in India were collected
and characterized based on morphological, species- specific
PCR and sequence analysis of the internal transcribed spacer
(ITS) region of r DNA
7
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regulation of salinity induced oxidative stress in roots. The
xylem poles in the roots were more in number and closely
packed in Dogridge and Salt Creek while in St George these
were widely packed. In tomato, three individual plant
selections (IPS) viz, Arka Meghali x RF4A-BC1F4-8-7-4
(2.40kg/plant), Arka Meghali X RF4A-BC1F4-6-4-20 (2.25kg/
plant) and PKM-1x RF4A-BC1F4-2-20-1 (2.00kg/plant) from a
total of twenty-five BC1F4 progenies derived from different
cross combinations performed better for tolerance to moisture
stress under field condition. In another set, three plant
selections viz, 15SBSB X RF4A-54-23 (3.00kg/plant) 15SBSB
X RF4A-52-22 (2.35kg/plant) and15SBSB X RF4A-14-7
(2.30kg/plant) from a total of 14 advanced F4 progenies of a
cross between 15SBSB X RF4A performed better for moisture
tolerance under field conditions. Two lines from advanced
F8 population of chilli viz., EG132XVN2-3/7 and EG132XVN210/8 were found to have higher WUE ranging from (0.80 to
0.90 µ mol Co2/ mol H2O). Promising five individual plant
selections of Capsicum viz., CPMR15XPBC843 (CHT1),
CPMR15XPBC848 (CHT3), CPMR28XPBC848 (CHT5),
CPMR35X PBC843 (CHT 8) & CPMR59XPBC848 (CHT 18)
from advanced F6 population for heat tolerance were selected
for further evaluation. Three best performing lines of onion
from twenty four F6 advanced generation lines developed
by crossing tolerant and susceptible lines namely ST-154
wilt index 2.5.; ST-46 wilt index 2.75 and ST-49 wilt index 3.0
were selected. A promising line of French bean with minimum
cell membrane injury from F4 population of the crosses
between IC 525224 (heat tolerant) and IC 525239 was selected
for further analysis.

ppb 1-MCP for 18 hours delayed the ripening rate and
extended the shelf life to 12 days at RT (22-30°C). The storage
life of tomato fruits (harvested at breaker-turning stage) was
extended upto 6 weeks at 12-13°C by integrated treatment of
pre-harvest spray of iprodion + carbendazim (0.2%) followed
by post harvest treatment with 1-MCP (250 ppb). Bitter gourd
(hybrid Vishesh) fruits harvested at 12 days maturity
remained green and the storage life was extended to 14 days
by post harvest treatment with 1-MCP (250 ppb) and
packaging in polyethylene bag.
Mangoes (cvs. Alphonso and Banganapalli) harvested at
commercial maturity stage exposed to 100 ppm ethylene gas
in ripening chamber for 18 hours could be ripened in 7 and 10
days at RT (23-30°C) and 20°C respectively when compared
to 12 and 14 days in non-treated fruits. Mature sapota fruits
(cv. Cricket Ball) exposed to 50 ppm ethylene gas (liberated
from ethrel solution) for 18 hrs could be ripened uniformly in
5 days at RT (21-26°C) as compared to 8 days in non-treated
fruits. Papaya fruits (cv. Taiwan Red Lady) exposed to 50
ppm ethylene gas in the ripening chamber for 18 hrs could be
ripened with uniform colour and firmness in 4 days at RT (2632°C) and 7 days at 20°C.
Post harvest usage of neem leaf extract (5%) or azoxystrobin
(0.1%) preceded by pre harvest application of azoxystrobin
(0.1%) were most effective in reducing the incidence of fruit
rot of Mango. In banana pre harvest application of
azoxystrobin (0.1%) followed by post harvest treatment with
azoxystrobin (0.1%); pre harvest application of carbendazim
(0.1%) followed by post harvest treatment with azoxystrobin
(0.1%); pre harvest application of thiophanate methyl (0.1%)
followed by post harvest treatment with azoxystrobin (0.1%)
prevented anthracnose rot. Among the different fungicides
evaluated, pre harvest application of zineb (0.2%) or
chlorothalonil (0.2) was most effective for the control of the
tomato fruit rots where 92.40% and 92.00% fruits, respectively
were free from rots.

The plants of tomato hybrid. Laxmi were grafted on three
tomato species L. cheesmanii, L. pimpinellifolium and L.
esculentum (RF4A) and used as autografts. Among the grafts,
the plants grafted on L. pimpinellifolium and L. esculentum
(RF4A) had higher photosynthetic rate and higher dry matter
accumulation under stress. Autografted plants also had
higher photosynthetic rate (18.2 –23.8 µmol m-2 s-1) than
ungrafted plants (17.6 µmol m -2 s -1).The greater high
temperature tolerance in capsicum cv Arka Gaurav was
associated with higher proline content. There was an
induction in 60, 70 and 90 KDa heat shock proteins (Hsps) in
the leaves under high temperature in both the cultivars and
the induction 70 and 90 KDa Hsps was more prominent in cv.
Arka Gaurav than in Arka Mohini. Glycine betaine treated
plants of chilli cv Arka Harita recorded higher per plant yield
as compared to Pusa Jwala under water stress. Treatment
with gycine betaine on water stressed onion cultivars Arka
Kalyan and Arka Niketan influenced the RWC,
photosynthetic rate, stomatal conductance, transpiration rate
and osmotic adjustment.. All these parameters translated into
an yield increase of 14-19.6% in seed treated plants and 1218% in foliar sprayed plants of onion.

Value addition
Carbonated beverages were prepared from mango, passion
fruit and custard apple. Fortification of beverage was done
in mango with aonla antioxidants. Passion fruit and guava
blended RTS and carrot juice preparation was standardized.
Osmotic dehydration of Alphonso and Dashehri slices of
mango, Krishna, NA-6, NA-7 and NA-10 of aonla, papaya
and pineapple was done. A process to make vitamin C and
carotene rich dehydrated slices of variety Robusta of banana
using impregnation techniques was developed. Addition of
ascorbic acid at 1500 to 2000ppm during extraction of pulp
from custard apple, packaging the pulp in polyethylene bags
and storage under frozen conditions at -18oC was found useful
to prevent browning during frozen storage. Wine quality
was found to improve with 50 to 75 percent shade net for
Pinot Noir wines and mid season pruning (25th November) in
Cabernet Sauvignon wines. Five strains of Saccharomyces
and non-saccharomyces yeasts were identified to have
promising enological characteristics with special relevance
to the release of bound flavours from grapes. In dehydrated

Minimization of post harvest losses
Storage life of mangoes could be extended to 5 weeks by
MA-packing in micro-perforated D-955 film and storing at
8°C. Exposing mature fruits of sapota (cv. Cricket Ball) to 500
8
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indicated that spraying NPK in the ratio of 1:2:2 gave best
result. In orchids, biweekly foliar spray of 1:6:1 NPK recorded
maximum number of florets per spike, spike length, and flower
diameter. In chrysanthemum, breeding for off season
flowering resulted in two varieties IIHR-1 (Pink Seedling)
and IIHR-2 (Brown seedling) These selections are early/offseason flowering during July month and are suitable for
potting and garden purpose and can be exploited for further
breeding for earliness.

onion, samples packed in PET jar and plastic pallet were
found to retain original colour at the end of 6-month storage
period. Fifteen selected advanced processing white onion
lines (F5) were evaluated in field for their performance. Two
varieties for dehydration namely WPL-56, WPL-58, for
fermented preservation WPL-433 and WPL 434, and for paste
WPL-61 and WPL 65 were found to be suitable. Similarly in
tomato ten hybrids were assessed for processing. Silica gel
embedded hot air oven drying was carried out for both flowers
and foliage. The dried flowers had shelf life of seven months
in open storage at RT while the dried fern foliage retained
green colour and smooth texture.

Nutritive value and quality
Research on understanding the appropriate mechanism
and to device ways and means to over come spongy t
issue (ST) problem in mango was continued. Possible reason
for absence of ST in alphonso was identified. Fortification
of mango beverage with aonla antioxidants helped
in reducing loss of antioxidant capacity during storage. In
dehydrofrozen mango slices loss of carotenoids was
minimized, increased level of flavenoids in bale fruits.
Resveratrol, catechin and quercetin content was higher in
Bijapur grown grape wines compared to Bangalore region
grape wines. Wine storage for two years reduced the
antioxidant properties. Crop regulation studies on quality of
Sharad and Flame seedless was continued. In tomato total
carotenoids and lycopenes were found to increase further
from table ripe storage to over ripe storage due to continued
accumulation of carotenoids. Different varieties of carrot,
onion and amaranthus were also analyzed for their
antioxidants properties.

Input use efficiency
In mango var. Arka Anmol (5mx5m) the fruit yield was highest
with 50% evaporation replenishment and 75% recommend
dose of fertilizer given through drip. In another variety, Lat
Sundari, significantly higher fruit number (530/tree) and yield
(86 kg/tree) were recorded with organic mulching and 50%
evaporation replenishment through daily drip irrigation. In
passion fruit, fertigation with 75% recommended dose of
fertilizer resulted in higher yields and the second year crop
responded only up to 25% evaporation replenishment. In
acid lime, yield data indicated an optimum evaporation
replenishment rate of 33% and a fertigation level of 59% of
the recommended dose of fertilizer. In main as well as ratoon
crop of banana (Rasthali and Pathkapoora) maximum yield
attributes were recorded due to application of 75%
recommended dose of fertilizer. The root intensity and root
distribution studies conducted in sapota recorded presence
of 33.2 -72.7% of active roots at 40-60cm depth indicating
that sapota is a deep-rooted fruit tree and hence droughtresistant. In tomato fertilization prediction equations were
formulated and fertigation in hybrid tomato resulted in a
saving of fertilizers to the tune of 30 % as compared to
conventional practice. Agricultural machinery like a tractor
operated low cost raised bed former-cum-transplanter for
chilli and other vegetable crops, onion transplanter for flat
bed, size grader to grade the fruits based on minimum
dimension (thickness in mango and diameter in
pomegranate), manually operated pomegranate aril remover
and a mechanical totapuri harvester have been redesigned
and fabricated.

Round the year
harvesting period

production/

Environmental safety in production
Experiments on organic production of mango and papaya on
soil health (microbial, biochemical and chemical properties)
and nutrient status of soil was carried out. In organic
cultivation of cauliflower, tomato, and gherkins, the yield
was marginally low while in rose and onion yield was at par.
Soil respiration was significantly higher in organic treatments
and quality parameters of produce showed varying trends.
The crops with only chemical fertilizers did not perform well.
There was not much variation in pH of soil and yield levels
after three years of experimentation on organic vegetable
based cropping systems. There was difference in phenols,
and antioxidant activities between organic and conventional
production system. Organically grown Ashwagandha gave
maximum root and berry yield of 287.88 and 112 kg per hectare.
In coleus maximum height, branches, plant spread and root
yield was observed in organic cultivation. Screening of
efficient microbes like phosphate solubilising bacteria,
pseudomonas etc were continued. Four heavy metals were
analysed in soil, water and vegetables in peri urban situation
for which safe limits were worked out. Varietal difference
with respect to heavy metal accumulation was observed in
amaranthus and radish. In phyto-remediation experiments
performance of marigold, chrysanthemum and china aster
was assessed. In insect pest management, the use of neem
and pongamia volatiles, resulted in 50% mortality in eggs
and in first instar caterpillars of DBM. Organic IPM was very

extending

In mango, paclobutrazol application increased the fruit yield
and its application @ 2.5 g a.i/plant during July 2nd week
advanced the harvesting time of Totapuri by 26 days
compared to control. In tomato, among the seven F1hybrids
evaluated, H-5 and H-7 (102.5 t/ha) out yielded the check
Arka Ananya by 28% and 25% respectively. Among the
planting systems, 75cm x 40cm spacing recorded significantly
higher yield in polyhouse. In rose, evaluation of eleven
advanced lines in comparison with commercial check varieties
resulted in identification of seven superior lines in terms of
quality and yield for further testing. Also nutrient studies
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effective against mite in poly-house, in rose and gerbera
crops. Many botanical formulation were evaluated for their
efficacy in rose. Mulching in rose had beneficial effect on
soil quality and its health parameters.

Transfer of technology and impact assessment
Participatory rural appraisal conducted suggested that
intervention of the institute in IPM of fruits and vegetables,
water management/fertigation in vegetables, integrated
disease management in vegetables and fruits, integrated
nutrient management including micronutrient deficiency
correction in vegetables and fruits and protected cultivation
of vegetable crops, were essential to bridge the existing
technological gaps and constraints in production. Institute
varieties/hybrids such as Arka Ananya (tomato) and Arka
Anand (brinjal), Arka Suvidha and Arka Anoop (French
beans), Surya (Papaya), Arka Shwetha and Arka Meghna
(chilli) were found superior compared to private company
hybrids/varieties in yield and quality attributes. Improvement
in firmness and shelf life (8 to 10 days) for better marketability
in tomato variety Arka Ananya, uneven fruit shape and size
in papaya variety Surya and reduction in shoulder size in
chilli variety Arka Shwetha were suggested as major feedback
given by the farmers during demonstrations to refine the
varieties or hybrids.

Economics of production, marketing and export
promotion
There is a shift in mango varieties grown in new gardens
from traditional Totapuri (Bangalore) to commercial
Alphonso varieties in Karnataka and Tamil Nadu. Market
demand and availability of irrigation were major factors
in deciding the type of intercrop in the mango gardens.
Intercropping helped farmers not only in enhancing
farm income but also in increasing the productivity of
the main orchard. Export of fresh mangoes from Mumbai
port to the USA realized a minimum profit of Rs 12/kg and
cost on freight was the major cost accounted nearly for 85
per cent of the total export costs. Low realization of export
quality fruits (35 %), inadequate irradiation and VHT facilities
and differential MRL for exports were the major constraints
in exports of mangoes. Bactrocera caryeae was not
detected on late mango varieties of mango in Vellore
Tiruvellur and Krishnagiri (Tamil Nadu), Chitoor, Ranga
Reddy and Mehboobnagar (Andhra Pradesh), Bangalore
and Kolar (Karnataka) upon surveillance. In Goa B. caryeae
was maximum from March to June. B. caryeae was not
detected in Dharwar implying that this species has not s
pread tothe east of Western Ghats. Surveillance of stone
weevil on late season/ varieties in mango revealed no
infestations in on Banganpalli at Tiruvellur, high
infestations on Banganpalli (34%) and Alphonso (60%)
at Chittoor and moderate infestations on Alphonso at
Vellore (32.8%).

Documentation of organic farming practices in Karnataka,
Tamil Nadu and Andhra Pradesh indicated that majority of the
farmers used FYM as organic source followed by
vermicompost. Most of the farmers expressed the dearth of
availability of quality organic inputs. Majority (51%)of them
reported no increase in yield and nearly 46 per cent reported
higher profits due to lower costs. More than 61 per cent
farmers received same price for organic produces in the market.
About 69 per cent of farmers reported that the pest and disease
is a problem in organic cultivation. Average soil organic content
improved from 0.27 to 0.63 percent in red soils and 0.31 to 0.74
per cent in black soils due to organic farming
The IPM package with methyl eugenol traps @ 10 traps per
hectare for control of mango fruit fly, fetched higher returns
to the farmers in Gujarat as the infestation and damage to the
fruits was lower. Farmers who used traps realized 30-35 %
higher price for fruits of Alphonso and Kesar varieties
compared to those who did not use the traps.

In grapes, among factors of production, nutrient application
in Maharashtra and labour in Karnataka were identified
through cobb-Douglas production function as the major
factor influencing the yield and income of grape.
In onion, two advanced lines (F6 generations) each in rose
onion (Rose-85 and Rose-77), yellow onions (Yl-396 and YL403) and multiplier onions (MLP-436 and MLP-437) with
promising characters were selected with desired export
qualities for export market. The export of big onion from
Chennai port to Malaysia and from Mumbai port to Dubai
was found profitable with a profit margin of Rs 1300 to 1500/
t to exporters and the major problems of exports were low
exportable quality bulbs (upto 40 %), poor infrastructure and
non availability of direct vessels. Market integration studies
in onion between various markets indicated the strong spatial
market integration between Bangalore and Chennai (0.95),
Mumbai and Pune (0.943), Kolkota and Delhi (0.86) and Delhi
and Chandigarh (0.845) and thus, prices in one market nearly
reflected fully in the dependent markets.

Eighteen trainings were conducted during the period for
officers of dvelopmental department. Two trainings were
exclusively conducted for the project executives of prasar
bharti. Innovative extension methodologies like farmers field
school and development of techno agents were found to be
highly useful and effective for dissemination of technologies
generated at the institute.
Integrated pest management (92.77 %), organic farming in
horticulture crops (88.94%) and diagnosis of nutrient disorder
(83.97%) were identified as the major training needs by the
developmental officers belonging to various states of India.
An e-book on tomato cultivation and carnation cultivation
was developed which includes information on varieties,
cultivation practices for open and greenhouse production,
pest and disease management, post harvest technologies
etc. The software is user-friendly, comprehensive, and easyto-navigate.

In rose, different production scenarios suggested that rose
grown for direct export resulted in higher net return to the
farmers (Rs 3.13) compared to farmers growing rose for
domestic markets.
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Executive summary
guidance of scientists. In addition 98 students received
short-term project training at the Institute in various
disciplines in partial fulfilment of their post-graduate degree
requirement.

Human resource development
With a view to improve capacity building by way of exposure
to high tech scientific methods, training and visits, many
scientists were deputed to various national and international
organizations. Post graduate education and training has been
one of the major human resource development activities of
the Institute. In the current year, the Institute established
MOU’s with two more universities viz., Kuvempu University,
Shimoga and Jawaharlal Nehru Technological Institute,
Hyderabad to facilitate the staff members of the Institute to
pursue their higher studies. As part of this activity, three
scientists were recognized as faculty members of University
of Agricultural Sciences, Bangalore during this year. Seven
Ph.D and four M.Sc degrees were awarded under the

Revenue generation
The Institute has been involved in revenue generation
through consultancy services, training, sale of seed and
planting material including mushroom spawn, sale of general
farm produce, sale of various institute technologies,
publications and technological products through Agricultural
Technology Informaton centre. During the year, an amount
of Rs 13423833 was generated as revenue.
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4. Introduction
Recognizing the progress and achievements made by the
Institute, the ICAR awarded the Best Institute Award to IIHR
in the year 1999. In addition, the institute is also recognized
by six universities for post-graduate research and training in
horticulture, is the main centre for breeders’ vegetable-seed
production for supply to seed-producing agencies, and, has
well-established national and international linkages in
horticultural research and education. Its pollen Cryo-Bank
features in the Limca Book of Records, 2001. The institute
was recognized as a Team of Excellence in Biotechnology
and Post-Harvest Management (under NATP), has a Product
Development Laboratory for entrepreneurship development
and the DBT-ICAR National facility for virus-diagnosis and
quality-control in tissue cultured plants.

The Indian Institute of Horticultural Research (IIHR), a
constituent institute of Indian Council of Agricultural
Research (ICAR),was established at the ICAR headquarters
in New Delhi on 5 September, 1967 with Late Dr. G.S.
Randhawa as its Founder Director. On 1 February 1968, the
institute was shifted to Bangalore. Ideally located at
Hessaraghatta, a sylvan setting on the outskirts of Bangalore
(26 kms away), the Institute has a sprawling campus of 266
ha experimental land and excellent state-of-the-art
infrastructure facilities for conducting basic and applied
research on horticultural crops. Coupled with a pool of
talented, experienced scientific and technical human
resource, the institute is recognized as a premier organization
for research, teaching and extension in all branches of
horticultural science. The Institute is also engaged in
disseminating information through various extension and
HRD initiatives like organizing national/international training
programmes, seminars, symposia, conferences, workshops,
brainstorming sessions, field-oriented programmes and
giving out technical consultancy services.

Over the years the institute has developed and released more
than 170 high yielding varieties/hybrids, resistant/tolerant
to many biotic and abiotic stresses in fruits, vegetables,
ornamentals, medicinal and aromatic plants and mushroom
strains. Apart from this a good number of sustainable
technologies to increase productivity in fruits and vegetables
like high density plantation in banana and pineapple high
density plantation in pineapple, poly house cultivation of
vegetables, application of fertilizer in the feeder root zones
for getting higher fertilizer use efficiency, leaf nutrient guides
for recommending optimum requirement of nutrients by the
plants, management of pesticide residues to get safe fruits
and vegetables devoid of high level of pesticide residues in
the crop produces, use of micronutrient formulations to
increase the productivity of fruits, vegetables and ornamental
crops, and integrated water and nutrient management
schedules etc. A good number of plant protection
technologies like intregrated pest management in fruits,
vegetables and ornamental crops by using trap crops,
pheromone traps, plant products, biological control of insect
pests etc have also been developed and commercialized.
Majority of the institute technologies have been converted
into commercial technologies and are being sold to the farmers
through the ATIC of the institute. Many of the technologies
have even reached the stage of registration and patenting
also. The institute also takes pride to have applied for
registration of its trade mark “Arka” to be registered with the
Registrar of patents, designs and trade marks Chennai. The
application has been favourably considered.

Over the years, the institute nurtured Regional Experimental
Stations under its ambit some of which went on to develop
into independent institutions, viz., CISH, Lucknow and NRC
for Citrus, Nagpur. Those developed at Godhra and Ranchi
were subsequently merged with other ICAR institutes. At
present, the institute has three regional horticultural
experimental stations, one each at Chettalli (Kodagu),
Hirehalli (Tumkur) - both in Karnataka - and Bhubaneswar,
Orissa. A Krishi Vigyan Kendra (KVK) operates under the
institute at Gonikoppal (Kodagu, Karnataka). The Project
Co-ordinator (Tropical Fruits) Cell of All India Co-ordinated
Research Project (AICRP) on Tropical Fruits is located at
the institute headquartes at Bangalore and monitors research
activities on citrus, banana, papaya, sapota and jackfruit at
17 centres across the country.
The Institute’s mandate includes;
1.

to undertake basic and applied research for developing
strategies to enhance productivity and utilization of
tropical and sub-tropical horticultural crops viz., fruits,
vegetables, ornamentals, medicinal plants and
mushroom.

2.

To serve as a repository of scientific information
relevant to horticulture.

3.

To act as a center for training for up gradation of
scientific manpower in modern technologies for
horticultural production.

4.

To collaborate with relevant national and international
agencies in achieving the above objectives.

The Institute’s strategic research for future includes concerns
on economic prosperity and nutritional security through allround development of horticulture industry in the country.
This can be achieved by focusing on high-quality research
in developing need-based, elite varieties and evolving
environment-friendly, cost-effective, sustainable production
12
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its regional experimental stations under the administrative
control of Director of the institute supported by a total staff
strength of 619 comprising of scientific, technical,
administrative, audit and accounts and supporting staff. The
detailed staff position, the financial statements and
organizational set up are given in the tables and charts below

technologies, value-addition by developing more efficient
post-harvest systems and by modern modes of e-technology
transfer to end-users.
Organisational set up and staff: All the research and
development, education and training and transfer of
technology activities are being carried out in 11 well defined
divisions at the main experimental station at Bangalore and

Staff Position
Category

Sanctioned

Filled

Vacant

Director

1

-

1

Scientific

PS

SS

Sci.

PS

SS

Sci.

PS.

SS

Sci.

12

27

111

11

24

102

1

3

9

Technical

218

216

2

Administrative

92

81

11

Supporting

159

148

11

Grand Total

619

582

37

Financial Statement ( amount in Rs.)
Station-wise expenditure for 2008-2009 under Plan
No.

Head of Account

Bangalore

Chettalli

1

Estt. charges

0

0

0

0

0

2

Labour wages

0

0

0

0

0

3

O.T.A.

0

0

0

0

0

4

T.A.

1666863

71764

61377

0

1800004

5

Other charges

33491613

1362386

4112055

484666

39450720

6

Works

6268618

0

1695080

2036300

9999998

7

H.R.D.

719278

4500

25500

0

749278

45877752

1438650

4198932

484666

52000000

Total

B’war

Hirehalli

Total

Station-wise expenditure for 2008-2009 under Non-Plan
No.

Head of Account

Bangalore

Chettalli

B’war

1

Estt. charges

212283519

16082166

10306119

3633143

242304947

2

Labour wages

10777440

2208241

314

0

12985995

3

O.T.A.

24368

4039

1574

0

29981

4

T.A.

1385969

104699

166163

13070

1669901

5

Other charges

20591534

912914

1930013

799615

24234076

6

Works

16149455

0

229050

121225

16499730

7

H.R.D.

0

0

0

0

0

261212285

19312059

12633233

4567053

297724630

Total
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Station-wise revenue realized for the period 01.04.2008 to 31.03.2009

(Amt. in Rs.)

Sl.

Head of Account

Bangalore

Chettalli

B’war

1

Sale of Farm Produce

1501191

1346654

645601

Sale of Breeder Seed

342020

2

Sale of Publications

294775

3

License Fee

361189

118944

95195

z13314

Hostel & Guest House
4

Interest earned on Loans
& Advances

5

Leave Salary
& PensionContribution

56805

6

Analytical Testing fee

356543

7

Application fee from candidates

8

Receipt from Services rendered

9

Income generated from
internal resources

10

Hirehalli

Total

307883

4143349
294775

172096

6536

595178

7235

1531495
56805

7785

364328

0

0

858842

3478

862320
1512219

a

Fee/subscription

110351

b

Contract service

777262

c

Contract Research

d

Sale of technology

e

Training Programme

624606

Misc. receipts
a.

Sale of other products

133384

73930

0

0

b. Charge for use of transport

429328

0

0

0

26495

6000

8000

2270

13464

0

3366800

3693

0

0

10700414

1745894

653601

323924

c.

Sale of Tender Paper

d. Water charges
e.

Other misc. receipts

Total

14

4063364

13423833
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Research

Main Institute
Hessaraghatta

IMC

Director

RMCC

Administration
& Accounts

PC (TF)

Others

Supporting

Sub-Stations

Divisions

Administration

Accounts
& Audit

Establishment

Accounts

Fruits

CHES
Chettalli

Vegetables

CHES
Bhubaneswar
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5. Research Achievements
5. Management of genetic resources

that the differences among cultivars for T.S.S were significant
and ranged from 6.2 in the cultivar Royal to 9.2 in the cultivar
Pink Fleshed. The fruits of the cultivar, Kanapara had the
highest ascorbic acid content of 38.3 mg / 100 g of fruit. The
lowest ascorbic acid content (33.3 mg / 100 g of fruit)
recorded in the cultivar Devanahalli.

5.1 Collection, evaluation, characterization
Mango
Morphological characterization was carried out for 20
accessions as per Bioversity International (IPGRI) descriptor.
The accessions exhibited considerable variability for flower
and fruit traits. Based on the eating quality the accessions
namely Dashehari clone 51, Gidagana mavu and Badami
Modal were rated as very good to excellent. The pickling
accession Kalakai had very low TSS (7.50 B) while it was
high (240 B) in Ramphalya. Sixteen unique indigenous mango
types collected from Western Ghats and peninsular region
maintained in the Field Gene Bank of IIHR were evaluated for
preparation of tender whole fruit pickle called ‘midi’ in local
language. The results of sensory quality evaluation indicated
that the accessions viz., Dodderi Jeerige, Chansi Appe and
Gurumurthy Appe were found most suitable for preparation
of tender whole mango pickles by standard fermentation and
curing method.

Pineapple
Exploration was taken up in Assam, Meghalaya, Tripura and
Mizoram. A total of 34 ecotypes were collected from North
eastern India and three from Orissa, thus making the
collection during 2008-09 to 37 ecotypes and total collection
to 105. The collected germplasm were grouped in to seven
namely Cayene, Queen, Spanish group, indigenous types,
unknown, hybrid and other species Ananas microcephalus.
Nine accessions came to flowering and fruiting during 2008,
observations revealed that fruit weight ranged from 400 to
1000 g and TSS from 14 to 19% in different ecotypes.

Others fruits
At CHES, Chettalli, amongst rambutan selections, higher
number of fruits was harvested from CHES-29 (2121.0)
whereas CHES-19 registered the minimum number of fruits
(32.0). The higher fruit weight recorded in CHES- 27 (42.54
g), whereas, CHES-37 recorded the lowest fruit weight of
17.70 g. Maximum yield was recorded in CHES-29 (70.21 Kg/
plant.) while CHES-19 registered the minimum yield of
0.659 Kg.

Guava
Two new collections (Psidium cattleianum and Local) were
made from secondary sources and raising the total to 79 live
accessions. Further, morphological characterization was
carried out for 20 accessions as per standard Bioversity
International (IPGRI) descriptor. The fruit weight was
maximum (240.8 g) in the variety Kg guava. The TSS ranged
from 9.60B in Kg guava to 10.88 o B in Kohir Safed. The
acidity was low (0.32%) in Hisar Surkha. The Vitamin C was
more (226.5 mg/100g) in Hisar Safed.

Amaranthus
Four amaranth germplasm lines namely, IIHR-255, IIHR -256,
IIHR -257 and IIHR -258 were evaluated in RBD with five
replications during Kharif 2008. Significant differences were
found among the lines tested for all the parameters studied
like, total plant weight, branch number, leaf number, leaf
weight, stem weight and plant height. Maximum total plant
weight was recorded by IIHR-258 (240g) followed by IIHR255 (156g) and IIHR-257 (154g).

Sapota
Ttwo accessions were characterized morphologically
using standard descriptor. The variety PKM 3 had high
TSS (22 o B).

Pummelo
Pummelo varieties showed significant differences in plant
height which ranged from 4.00 m in ‘Watson’ to 6.22 m in
‘Royal’. Maximum canopy spread (5.30 m2) and canopy
volume (41.7 m3) values were observed in the genotype
‘Devanahalli’ and minimum canopy spread (3.80m2) and
canopy volume (19.5 m3) values were observed in cultivar
‘Kanapara’ Observations on physico-chemical characters of
different pummelo cultivars during 2008-09 season revealed

Pea
Nine germplasm lines evaluated for the confirmation of high
temperature tolerance in field conditions in a replicated
experiment during summer 2009. The maximum pod yield was
obtained in IIHR 698 with 2.69 t/ha followed by IIHR 758 2.55
t/ha) and IIHR 579 with 2.40 t/ha. In IIHR 544 (check) the pod
yield was 1.63 t/ha.
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Days to pod maturity ranged from 58-85 days; ten pod weight
ranged from 72-203 g; pod yield per plant ranged from 82 to
510g. Variation was observed for pod color (light green, green,
dark green and purple);IC-471933 gave maximum pod yield
of 510g/plant. Pods were long (72 cm).Five germplasm lines
viz., IC 471928, IC 471933, IC 471950, IC 471955, IIHR 247
were selected for high yield and good pod quality.

Indigenous ornamentals
In Begonia and Thunbergia, flowering was observed under
polyhouse conditions. Three promising accessions of
Begonia, two types of Caladium and one species of Lilium
were multiplied and maintained for evaluation under
polyhouse conditions. In Jasminum malbaricum,a total of
35 accessions have been established successfully. Flowering
was observed during the third week of March 2009. Average
number of flowers per cyme ranged between 4- 30. Lepturus
radicans, collected from Amba forest, Kolhapur, has been
multiplied on a large scale and planted in different situations
for further evaluation. Clematis smilasifolia, a climber
collected from Konkan regions of Goa, has been established.
Flowering was observed in both Ixora coccinia and Ixora
parviflora.

Pea-IIHR 698: Tolerant to high temperature

Brinjal
At CHES, Bhubaneswar, out of ninety eight brinjal accessions
grown in the field for maintenance and characterization,
detailed observations on 18 accessions were recorded.

Dolichos bean
57 pole type vegetable Dolichos bean (Dolichos lablab
purpureus var. typicus) germplasm was evaluated for pod
yielding characters and quality attributes. Data on seven
characters namely, days to 50 % flowering, days to pod
maturity, pod length, pod width, 10 pod weights, number of
pods per plant, pod yield per plant and pod colour were
recorded. Significant differences were recorded for all the
characters. Maximum pod yield was obtained in IIHR 150
and IIHR 159 (576.0 g/plant). Six different pod colors were
recorded and they were green, light green, purple, purple
green, pink and creamy white. Wide range of variability
existed for all the characters studied. Based on the plant and
pod characters 20 high yielding lines were selected for further
evaluation.

Lepturus radicans

Bird of Paradise
Forty-four genotypes of Bird of Paradise (Strelitzia reginae)
are being maintained and evaluated for growth, yield and
floral characters. The mean values were 128 cm for plant
height with139.22 leaves/pl and 21.52 dichotomous branches/
pl. Inflorescence-length was 83.09 cm with 4.31 cm stem
diameter. Month wise inflorescence yield was recorded and
the yield was maximum during September month. Genotypes
11, 12, 14, 16, 31, 43, 47 and 51 recorded higher yields. Number
of florets per inflorescence ranged from 6.2 (Accession 43)
to 11.8 (Accession 45).

Chilli
Eleven new germplasm lines (chilli-6; paprika -3 & capsicum
– 2) were collected. Twenty-three lines are being evaluated
and are at green fruit stage. 250 old capsicum germplasm
lines are maintained. Further, at CHES, Bhubaneshwar, 290
accessions were grown in the field. Detailed characterization
on 18 chilli accessions have been recorded.

Cowpea
The total present collection of cowpea is 275. 120 germplasm
lines collected from Kerala and Orissa were evaluated and all
were Vigna sesquipedalis types. Variation was observed for
days taken for 50% flowering; days to pod maturity; ten pod
weight; leaf length; leaf width; pod yield per plant; pod length
and pod width; IC 471926 was resistant to root rot and IC
471927 was highly susceptible.

Pointed gourd
24 accessions have been evaluated for plant growth and
fruiting character, genotype CHPG-15 recorded highest yield
of 7.72 kg / plant. In spine gourd, 26 accessions have been
evaluated. CHSG-28 (4.9 kg/plant) and CHSG-80 (6.7 kg/
plant) recorded to be promising in yield.
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Ivy gourd
Out of 20 lines evaluated, highest yield per vine was recorded
in CHIG-17 (24.2 kg) followed by CHIG-27 (20.3g) and CHIG12 (20.0kg). Highest number of fruits per vine was recorded
in CHIG-27 (1526.8) followed by CHIG-17 (1298.3) and CHIG12 (1089.3). In terms of weight of fruit, highest weight was
recorded in CHIG-33 (21.2g) followed by CHIG-9 and CHIG14 (19.0g). CHIG-15 has long fruits with soft texture can be
used as salad at tender stage.

Medicinal mushrooms
The forest areas of the Dangs and Valsad, in Gujarat, were
explored for wild mushroom documentation. Clitocybe gibba
was the predominant edible mushroom of this region
occurring on dead bamboo. Termitomyces macrocarpus was
another edible species of this region occurring on soil. Among
the medicinal mushrooms, Ganoderma lucidum with long
stalks was collected. A brown Daedaelia quercina species
was also collected. A total of 30 species were documented. A
total of 4 species (two edible species Clitocybe gibba and
Pleurotus species, 7 Ganoderma lucidum isolates and 1
Daedaelia quercina species) have been cultured.

Lepista nuda (Gill region)

5.1.2 Molecular characterization
Mango
Fourteen STMS primers, which showed high PIC values were
employed for the genescan analysis of nearly 80 mango
cultivars using automated DNA sequencer. The genetic
analysis was carried for 14 STMS primers data generated for
a total of 269 mango cultivars from our germplasm collection,
using Cervus 3.0 software. The results showed that the allele
sizes ranged from 11 to 36 with an average of 23.71 alleles per
locus. The observed heterozygosity (H0) ranged from 0.245
to 0.776, expected heterozygosity (He) ranged from 0.651 to
0.942 with the mean value of 0.856. Polymorphic information
content (PIC) values ranged from 0.859 to 0.937 with the
mean value of 0.832. Probability of identity for these fourteen
loci was 7.124 x 10-19. The diversity analysis based on
Shannon information index calculated for pickling type and
fruit types, showed the presence of similar degree of diversity
among these two types.

The new oyster mushroom Pleurotus cystidiosus was
domesticated on sterilized paddy straw and on substrates
amended with various organic supplements. Its shelf life at
room temperature (28-32ºC) was 3-4 days as compared to 1-2
days of the commercial Pleurotus florida, 12-15 days at 15
ºC as compared to 5-7 days of commercial P. florida and 3035 days at 4 ºC as compared to 10-12 days of P. florida.
Pycnoporus cinnabarinus showed brilliant orange coloured
sporophores. It also yielded water soluble orange coloured
dye. Daedelia quercina showed large white sporophores
with maize- like pore-surface.
Twelve new Ganoderma isolates collected from different
parts of the country were domesticated on sawdust + rice
bran (90:10). Two isolates of Schizophyllum sp collected from
Andaman were domesticated on rice bran amended sawdust.

5.1.3 DNA fingerprinting of genetic resources
of horticultural crops
Molecular fingerprints have been generated for genotypes
of IIHR released varieties of brinjal varieties A. Neelkanth;
A. Sheel; A. Shirish; A. Kusumakar; A. Keshav and A. Nidhi.
and chillies varieties Arka Lohith, Arka Abhir and PMR 57 by
using microsatellites, chloroplast DNA primers, and AFLP
DNA amplification technologies. Genetic diversity analysis
was attempted in 82 genotypes of okra germplasm. Random
decamer primers were used to generate the DNA profiles of
the genotypes available. SSR profiles have been generated
for G S Randhawa, Kiran and Nishkant and their parents
using 6 forward and reverse primers in rose. Different
annealing temperatures were tried using Tm values of 10
different SSR primer pairs and optimized annealing
temperature for each primer pairs.

Asexual spores of P. cystidiosus
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Guava

5.2 Productivity

Maximum plant height (325cm) was recorded in Arka Amulya.
Maximum fruit yield at 9-years after planting was recorded in
Arka Amulya (28 kg/plant), followed by Arka Mridula (26kg).
Maximum fruit weight was observed in Hissar Safeda (145g)
followed by Sardar (120 g/fruit). Maximum TSS in fresh ripe
fruits was observed in Allahabad Safeda in both the seasons.
TSS and vitamin-C content decreased during rainy season.
Maximum physiological loss in weight of fruits during
storage was observed in Arka Mridula (38.7%) followed by
Arka Amulya (38.5%), Lalit (36.5%), Sardar (35.5%), Safed
Jam(35.4%), Allahabad Surkha (33.5%) and Allahabad Safeda
(32.6%) after 11 days of storage at room temperature during
winter season. On the basis of fruit yield and quality
parameters Arka Mridula, Arka Amulya, Allahabad Safeda,
Hisar Safeda and Hisar Surkha were identified as cultivars
suitable for eastern regions of India.

5.2.1 Evolving high-yielding varieties/hybrids
Mango
Twenty accessions were evaluated for fruit parameters. The
fruit weight ranged from 59 g in Kalakai to 1114 g in Shahjahan.
The TSS was high in Ramphalya (24.20 B) and was low in
Kalakai (7.40 B). The bisexual flower percentage was worked
out for 54 accessions; it ranged between 2.95% in Cowasji
Patel to 75.45% in Al Fazli. The varieties Lord (63.42%), Thali
(61.90%), Harsha (56.83%), Annanas (55.75%) and Chettalli
(46.91%) also recorded high bisexual flower percentage.

Papaya
Evaluation of advanced generation of the hybrid progenies
from the combination Surya x Tainung-1 were carried out for
fruit characteristics. The hybrid progeny number 28-5 was
observed to have desirable fruit quality parameters. The
hybrid was observed to have 600 to 800 g fruits with deep
pink colour hybrids, and a high TSS of 13-14° Brix. The
keeping quality was found to be good. Further, for evolving
high yielding stable hermaphrodite types of Coorg Honey
Dew papaya, thirty plants of stable hermaphrodite and
twenty plants of stable female were identified in the in F5
generation for sib mating and selfing, 500 hermaphrodite
flowers were selfed and sib mating was carried out in stable
female plants (25 flowers). The data indicated variation in F5
generation and the progeny had a sex ratio of pistillate:
hermaphrodite flowers (1: 16.77)

Custard apple
Maximum plant height at 9 year after planting was observed
in Island Gem (310 cm). Maximum fruit yield was recorded in
Washington (11 kg/plant) followed by Balanagar (10.5kg/
tree). Average fruit weight was maximum in Island Gem (300g)
followed by chance seedling (250g) and Arka Sahan (165.0g/
fruit). Maximum pulp recovery (56.0%) and TSS (28%) was
observed in Arka Sahan. On the basis of nine years of
observation on ten varieties, Washington, Balanagar, Red
Sitaphal, Atemoya x Balanagar and Red Sitaphal x Pond Apple
were identified as custard apple varieties suitable for eastern
regions of India.

Sapota

Tomato

Hybridization was carried out between PKM-1 and Cricket
ball in order to develop a dwarf variety with quality fruits. A
total of 104 hybrid seedlings have been planted in the field.
Among the 140 sapota mutant seedlings, tree size varied
from 1.00 m to 3.45 m in height. Ten plants produced fruits,
which exhibited variation for fruit parameters.

A total of thirty hybrids were evaluated for yield and fruit
quality attributes. Yield per hectare ranged from 36 tons to 84
tons. Maximum yield was recorded by Hybrid-197 (84 t/ha)
followed by Hybrid 221 (80 t/ha) & 162 (74 t/ha) which had
firm medium sized (80-90 g.) fruits. All the 3 hybrids surpassed
the yield of check hybrid Arka Ananya (54 t/ha). Hybrid-162
gained entry into national level trials in February 2009.

Banana
A total of 22 hybrid seedlings were generated of the cross M.
acuminata wild AA types with Ney poovan AB type clones
to evolve Ney poovan (Elakki bale) like varieties resistant to
fusarium wilt disease. Among the accessions screened
against fusarium wilt disease by artificial inoculation, the
hybrid F1 Fu 15 was found to be resistant where as the hybrid
F1 Fu 10 was moderately susceptible.
Suckers of uniform small size was treated with various doses
of EMS and colchicine (25 in each treatment) and planted in
field. In general the growth among treated plants was slow
as compared to control plants. Average plant height was 122
to 123 cm in treated (both EMS and colchicine) where as in
control it was 152 cm; there was also reduction in number of
suckers. For clonal selection, survey was made in the Elakki
banana gardens of Nelamangala and Nanjangud and Kollegal
area. Apparently disease free clones were selected and have
been planted in field for evaluation (30 selections).

Hybrid-197: a promising, high-yielding hybrid
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Brinjal

Carrot

A total 25-advanced progenies derived from crosses between
IIHR438 x IIHR-571 were evaluated for yield and fruit quality.
Ten individual plants selections were made based on high
yield and fruit quality (colour purple shiny with white stripes)
A total three individual plants (cross involving non spiny
parent) viz; IIHR438 x IIHR-571-BC1F9-3-8-2-9 (2.50kg/plant),
IHR438 x IIHR-571-BC1F9-8-2-9-1 (2.35kg/plant), and IIHR438
x IIHR-571-BC1F9-4-11-2-4 (2.20kg/plant, were performing
better for fruit yield and quality. Twenty -advanced progenies
derived from crosses between IIHR228 x IIHR-571 were
evaluated for yield and fruit quality (spiny parent) and five
individual plants were selected based on fruit yield and
quality. Three individual plants (cross involving spiny
parent) viz; IIHR 228 x IIHR-571BC1F8-6-4-1-2 (2.30kg/plant),
IIHR 228 x IIHR-571 BC1F8-3-12-1-6 (2.20kg/plant) and IIHR
228 x IIHR-571 BC1F8-9-1-7 (2.00kg/plant) were performing
better for fruit yield and quality.

Among the maintainer lines evaluated, the lines MSB-236
and MSB-272 recorded the highest average root weight of
83.33 g each along with good quality traits like smooth skin,
self coloured core and deep orange colour. Among the male
sterile lines evaluated, the advanced breeding lines MSA238, MSA-284 and MSA-288 recorded the highest average
root weight of 123.33g, 120g and 120g respectively along
with good quality traits like smooth skin, self coloured core
and deep orange colour. The selected male sterile lines and
their maintainer lines were advanced by crossing and

v
v

Twelve brinjal lines were grown in three replications in RBD
along with Utkal Madhuri as local check. Earliest flowering
initiation after transplanting was recorded in CHB 35 (31 days)
followed by CHB-6 (31.66 days), CHB-15 (32 days) and CHB112 (37.6 days). Maximum no. of fruits / plant was recorded
in Utkal Madhuri (30.5) followed by CHB-45 (28.76), CHB112 (26) and CHB-54 (25.74). Highest fruit yield / plant in
terms of weight was recorded in CHB-35 (1977.6g) followed
by CHB-45 (1888.3g) and CHB-54 (1694g).

Maintainer line MSB-148

Petalloid Malesterile lines

sibmating respectively. Based on the results of the male
sterile and male fertile segregation ratios in the F1 and BC1F1
generations of MS lines with maintainer lines (Table-2), MSB148 and MSB-171, the genotypes of the maintainer and MS
lines were analysed. The results revealed that the current
male sterility system is governed by two duplicate nuclear
genes, one recessive (aa) and one dominant (B-) in interaction
with a cytoplasmic factor (S). Among the maintainer lines
evaluated, MSB-148 with genotype N(aabb), was found to
be a perfect maintainer for 15 petalloid male sterile lines with
genotype S(aa—). Among the advanced breeding lines (C
lines) evaluated, MF-3 recorded the highest root weight
(113.33g), root length (12.32 cm) and root diameter (3.03 cm)
followed by MF-76 with a root weight (113.33g), root length
(11.37 cm) and root diameter (3.43 cm). The selected advanced
breeding male fertile lines (C lines) were advanced by selfing
and sibmating.

Cauliflower
Ten new germplasm accessions were collected raising the
total cauliflower germplasm to 81. Fifty seven old germplasm
lines were raised for seed multiplication and maintenance.
Among the eleven advanced breeding lines evaluated during
kharif 2008, IIHR-371 [491g, 18.2 t/ha], IIHR-316-1 [486g, 18.0
t/ha] and IIHR-73-56 [463g, 17.1 t/ha] recorded maximum curd
weight. Out of the 253 Individual plant progenies evaluated
in progeny row trial during kharif and rabi seasons, three
individual plant selections of one F3 family, 16 individual
plant selections of 10 F4 families, 14 individual plants of nine
F5 families and one individual plant from one F6 family with
the curd weight ranging from 320-520g and curd quality
parameters like compact, creamy white color curds; were
advanced for further evaluation. Superior advanced breeding
lines namely, IIHR-316-1, IIHR-73-56 and IIHR-371-1, IIHR266-1-14, IIHR-316-13, IIHR-316-14-21, IIHR-316-30, IIHR-3721, IIHR-374-1, IIHR-379-1, IIHR-385-1, IIHR-387-13, IIHR-3911, IIHR-398-1 based on curd weight and quality parameters
along with good seed production ability under tropical
conditions were advanced for further evaluation. For
transferring the male sterility, F1, bc1, bc2, bc3 and bc4 seeds
of the crosses made between male sterile germplasm lines
namely, IIHR-361, IIHR- 405, IIHR-407, IIHR-408 and the male
fertile germplasm and advanced breeding lines were produced
for further evaluation.

French bean
A total of fifteen f5 breeding lines of the crosses involving IC
525224; IC 525229; IC 525260; IC 525283 and Arka Anoop

IC 525260 X IC-525283-4-1-1
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(fruit yield of 90.73 t/ha). Hybrid WH-35 fruits are oblong,
green with dark green broad broken stripes, T.S.S of 11.33 %,
average fruit weight 11.2 kg, red flesh juicy and sweet taste.
Hybrid WH-24 fruits are oval fruit, dark green with light green
broken stripes, red flesh, with TSS of 13-14 % (brix), average
fruit weight 9.0 kg with 1-2 fruit per vine whereas, the
commercial check hybrid NS-295 recorded 70.10 t /ha. with
9.5 % T.S.S, Oblong, light green with green stripes red flesh
and good taste .

were evaluated for round bean character. Each breeding line
was sown in 10 rows on a 4.0 m row in pairs on raised bed.
The yield ranged from 12.5 to 18.8 t/ha. Number of pods
ranged from 25.5 to 42. IC 525260 X IC-525283-4-1-1 gave the
maximum pod yield of 18.8 t/ha followed by IC 525260 X IC525283-6-1-1 (17.9 t/ha). The number of pods per plant was
maximum (42) in IC 525260 X IC-525283-4-1-1. In both the
selections the pods were round, smooth and string less.
Check variety, Seville gave average pod yield of 13.5 t/ha.
Based on pod quality, stringlessness and yield six lines were
selected. Among these six lines, two lines were proposed for
varietal trial under AICRP (VC). These have been advanced
further for evaluation and selection.

Muskmelon
A total of 10 promising F1 hybrids including a commercial
check (NS-910) were evaluated using Randomized Block
Design with three replications during rabi-summer 2008-2009.
Hybrid MH-36 gave the highest fruit yield (45.33 t/ha), which
differed significantly from rest of the hybrid tested. This was
followed by MH-32 (fruit yield of 37.67 t/ha). Where as, the
commercial checks hybrid NS-910 gave 28.13t/ha Hybrid-36
had early maturing (69.67 days), fruits are round partially
netted, light green stripes on fruit, average fruit weight is

Watermelon
Identification of two watermelon F1 hybrids for high yield
and quality fruits was achieved. Salient features of this are
green with dark green deeply lobbed foliage, round to oval
fruit, dark green with light green broken stripes, red flesh,

WH-24 watermelon hybrid

Cut fruit of watermelon
hybrid WH-24

with TSS of 13-14 % (brix), average fruit weight 9.0 kg with 12 fruit per vine. Duration 95-100 days. Fruit yield 85 to 90 t/
ha, red flesh, crispy, delicious, juicy and very good taste.
Good keeping and transport qualities.

Promising hybrid MH-36 having high-yield and good quality

Anothe hybrid WH-35 is a cross between IIHR-86-3-5 X
Arka Manik with dark green with light green broken specks
slightly deep foliage, oblong fruit red flesh, with TSS of 1213 % (brix), average fruit weight 11.5 kg with one fruit per
vine. Duration 90-95 days. Fruit yield 100 to 112 t/ha, red
flesh, juicy and very good taste. Good keeping and transport
qualities.

650g, salmon flesh with green border, T.S.S 12.17 %, crispy,
good texture and taste. Hybrid MH-32 fruits are oval,
completely smooth salmon flesh, less seed cavity with sweet
and juicy (T.S.S 10.5 %) and good texture taste and also field
tolerant to powdery and downy mildew diseases. Commercial
hybrid NS-910 fruits are round to oval, fully netted, salmon
flesh, T.S.S 9 %, crispy and good taste.

Further, a total of 20 F1 hybrids along with a commercial
check NS-295 were evaluated in a Randomized Block Design
with three replications during rabi -summer 2008-2009. Among
the hybrids evaluated, a hybrid WH-35 gave the highest
yield of fruit yield (112.67 t/ha), which differed significantly
from rest of the hybrid tested followed by hybrids WH-24

Spine gourd
Among 10 improved lines of spine gourd, CHSG-28 out
yielded (1.98 kg) in the first year of cutting raised plants.
CHSG-1, CHSG-4 and CHSG-30 were other promising
genotypes of spine gourd. CHSG-1 and CHSG-28 were found
to be free from fusarium wilt and mosaic disease. CHSG-28 is
showing moderately resistant reaction against anthracnose
and downy mildew diseases. Very low incidence of fruit fly
(0.00-3.38 percent) was recorded in these lines.

Ivy gourd
Cut fruit of hybrid WH-35

Out of 17 lines of ivygourd, six varieties viz. CHIG-7, 12, 33,
15, 8 and CHIG-27 produced higher fruit yield of more than

Close view of hybrid WH-35
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are lush green, smooth, medium length and diameter,
ridgeless, tender attractive and very good cooking and
keeping qualities. The plants are sturdy, thick girth, robust
and field tolerant to Yellow Vein Mosaic virus and fusarium
wilt diseases. It can be used for both fresh market and
processing.

50 kg per plant per year. The quality of CHIG-15 and CHIG33 were found to be very good. CHIG-15 has long fruits with
soft texture which can be used as even salad. Among the
varieties, thrips population varied from 0.16 to 1.36 per leaf
being highest in CHIG-3 and lowest in CHIG-28. Mite
population ranged from 0.15 to 1.83 per leaf being highest on
CHIG-3 and lowest on CHIG-8. Leaf miner incidence was
severe in the crop. Damage of this pest varied from 45.55 to
95.00 per cent leaf being highest in CHIG-33 and lowest in
CHIG-15. The number of mines ranged from 0.89 to 2.17 per
leaf being highest in CHIG-37 and lowest in CHIG-31. Gall
midge infestation varied from 22.61 to 47.34 per cent vine
infestation, the highest was recorded in CHIG-9 and lowest
in CHIG-33. Fruit fly infestation was very low. Percent disease
incidence of anthracnose was lowest on CHIG-25 (0.09) and
highest on CHIG-37 (7.18). Downy mildew recorded lowest
incidence on CHIG-3 (0.07%) and highest on CHIG-27 (3.58%).
Lines CHIG-13, CHIG-14, CHIG-31 and CHIG-33 were found
to be free from mosaic disease.

Rose
IIHRRP-13 has been identified for release by the Institute
Varietal Identification Committee for open field cultivation.
The variety has yield potential of 80-100 fls/plant/year,
moderately resistant to thrips and black spot and has desired
red color and fragrance. The variety has been named Arka
Parimala. From the initial evaluation of progenies and mutants
it was noticed that a bicolor (pink and cream) mutant from
ruling commercial variety Charisma has the potential as spray
cut rose with a stalk length of 35 to 40 cm, 5-6 flowers per
stalk,26 petals per flower and vase life of more than 7 days.
The genotype has recorded a flower length of 4.73cm, flower
diameter of 3.6 cm and bud length of 3.16 cm. Two Pink colour
progenies have the potential as flowers for garland making
and decoration

Okra
A total of 10 F1 hybrids including commercial check US-7109
were evaluated in a Randomized Block Design with three
replications during kharif 2008. Among them, OH-8 gave the
highest fruit yield of 23.12 t/ha, which differed significantly
from rest of the hybrids tested. However, the check hybrid
US-7109 recorded 16.99 tones yield per ha. This was followed
by OH-4 (20.63 t/ha)(Fig1). The promising hybrid OH-8 had
medium fruit length (15 cm), fruit diameter (1.65 cm) and
average fruits per plant (28.50). Fruits are dark green in colour,
smooth, tender and good cooking and keeping qualities.
These hybrids were also field tolerant to Yellow Vein Mosaic
virus.

Tuberose
Hybrids 1x 6 – 1 and 1 x 6 (op) consistently exhibited superior
performance compared to other varieties. Hybrid 1 x 6 (op)
recorded higher spike yield while 1x6 -1 produced more florets
per spike. Tuberose absolute of cv. ‘Prajwal’ was analyzed
by GCMS. The major constituents were identified.

Chrysanthemum
Twenty Three yellow flowered varieties were evaluated for
yield. The total number of flowers per plant recorded was
maximum in var Chandini (557.96 flowers/) followed by Sadwin
yellow (547.97 flowers/plant). One open pollinated yellow
seedling was established for further evaluation. Clonal
selection made from var Chandini based on plant vigour and
number of flowers per plant was established for further
multiplication. Similarly the flower yield per plant was found
to be maximum in cv. Chandini (921.37 g/plant)

Further, a total eight varieties including four advance lines
namely Selection-1 (ridgeless), AC-1685, IIHR-253-1, IIHR257-2, Arka Anamika, Arka Abhay, Parbhani Kranti and Pusa
Sawani were evaluated in a Randomized Block Design with
three replications during kharif 2008. On evaluation,
Selection-1 (ridgeless) round-fruited type was found to be
the highest fruit yield of 21.48 t/ha. This was followed by
IIHR-257-2 (20.27 t/ha) which is highly significant among the
varieties / lines tested. The promising line selection -1, fruits

Aloe vera
Twenty-six lines evaluated for various growth and yield
attributes. Significant differences were observed among the
26 collections for plant height, leaf length, leaf width and for
number of suckers while there was no significant difference
for number of leaves/plant. Leaf weight, gel weight, gel
recovery and juice content varied among the collections
significantly. Maximum fresh weight of leaf was recorded in
accession IC 112517(565.75 g) followed by AV-3(458.93 g)
and IC 112531(437.25 g). Maximum fresh weight of gel was
recorded in accession IC 112517(331.54 g) followed by AV-3
(284.02 g) significantly differing from the rest of the
accessions. The lowest fresh weight of gel was recorded in
accession AV-21(57.96 g) followed by AV-16(69.61 g) and was
at par with AV-8(79.35 g), AV-7(85.04 g) and AV-9(90.6 g). The
gel recovery from leaves expressed in percentage was

OH-8 promising okra hybrid
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Mucuna
Elite and unique accessions from the germplasm identified.
Among germplasm with non-itchy trichomes, accessions for
high seed, high L-dopa content, earliness and flower variant
are identified. IIHR MP 10 has high seed yield (450-460 g/
plant), high L-dopa (4.5%) among non-itchy lines. It has
purple flowers on long raceme borne on top nodes of the
plant with smooth green pods with shiny black seeds. IIHR
MP 11 has high seed yield (470-480 g/plant), high L-dopa
(4.6%) among non itchy lines, flowers creamish white in
colour on long raceme borne on top nodes of the plant,
smooth green pods with seeds creamy white seed coat. IIHR
MP 5 is early flowering and early maturing (120-130 days),
flowers purple in colour on short raceme, seen from the basal
nodes of the plant, pods with dense black soft trichomes;
black, bold seeds with mottled seed-coat. IIHR MP LP is a
floral variant selection from the germplasm. It is the only line
with light purple flowers on short raceme, seen from the basal
nodes of the plant, green pods with grey trichomes, mediumsize seeds with creamish-white seed coat. IIHR MP 34 is a
perennial Mucuna spp., with big creviced brown pods with
reddish brown stinging hair and big round brown single seed
with long hylum. Among lines with itchy trichomes
accessions for high L –dopa content IIHR MP 63 (6.14 %),
IIHR MP 44 (5.89 %), IIHR MP 45 (5.83 %) and IIHR MP 47
(5.63 %) are identified. Twenty three new accessions of
mucuna germplasm were evaluated for the morphological
traits and seed yield. Highest seed yield of 300 g was recorded
in IIHR MP 98. The L-dopa content among 23 germplasm
lines tested ranged from3.062 to 5.586%. IIHR MP 102
(5.586%) recorded highest L-dopa content followed by IIHR
MP 81 (5.352%). High variability was observed for seed
yield, seed coat colour and bearing habit in three F2
populations evaluated. Individual plant selections were made
from the F2 populations for further evaluation. Fifteen F4
progenies were evaluated for their seed yield. Segregation
for flower colour and seed coat colour is observed except in
four families. Individual plant selections made from F4 are
forwarded for F5.

Aloe vera in flowering

analyzed over the transformed values. The percentage of gel
recovered from leaves was maximum in AV-30(65.26 %) which
was at par with accession IC 112521(62.65 %) significantly
differing from rest of the accessions. The lowest percentage
of gel was recovered from the leaves of accession AV18(44.63%) which was significantly lowest from rest of the
accessions under evaluation. The juice content from ten
leaves was pooled in each accession in two replications.
Maximum juice content was recorded in IC 112517 (14.75 ml)
followed AV-13 (11 ml) and AV-5 (10.25 ml.) though the later
differed significantly from IC 112517. The lowest juice content
was recorded in accession AV-21(1.25 ml) followed by AV15(1.5 ml).
Leaf gel and dried juice from evaluation trial representing 28
accessions were analysed for hydroxyanthracene content.
The content in dried juice (Aloe drug) of 16 accessions
varied. The mean hydroxyanthracene content was 28.25%.
The range was from 14.53 to 32.85%. The Maximum content
was found in AV – 3 while the lowest content was found in
AV – 15 which had also reported lowest juice content in
leaves.

Coleus
Hybrid populations raised from eleven different crosses were
screened for root traits. Ten selections were made from the
hybrid population based on root traits (root diameter, number
of tuberous roots, root length, collar diameter) and dry root
yield. Among the selections dry tuber yield ranged from 58.0
to 112.0 g /plant. OP seedlings raised from open pollinated
seed of six different tuberous hybrids were field planted and
screened for tuber traits. Fifteen selections with good tuber
traits were selected for further evaluation. Dry root yield/
plant in these selections ranged from 55 to 130g/plant. Ten
hybrids which recorded forskolin content above 0.6% were
selected for further evaluation. Eight good tuberous rooted
plants selected based on root traits were evaluated for root
yield in a yield trial with three replications along with the
check K-8. Out of them, dry root yield of the hybrids Hy08-7
(85.50 g) recorded higher root yield over check K8 (63.00g),
where as the dry root yield of remaining hybrids were on par
with the check.

Kokam
Both the graft and seedlings are still in juvenile phase and
has not come to reproductive stage. No flowering and
fruiting has been observed till now. However, G. indica plants
in another block which are planted during 2000-01 have come
to flowering and fruiting. Fruiting among the trees shows
difference in fruit-size, bearing and maturity. Yield per tree
from year to year has also not been consistent so far.
Fruit weight is in the range of 16-30 g, the rind weighed 7 to
15 g, thickness varied from 2.35 to 3.16 mm. The filled seeds
ranged from 1.33 to 5.50. Acidity of the fruit juice determined
in two samples showed a value of 4.48 and 4.73.The work is
under progress.
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Mushroom
The monthly evaluation of 12 months period of pink
Pleurotus P. djamor isolate collected from Western ghats
showed an average yield of 296.24 g per 2 kg wet substrate
as compared to 336.41g of Pleurotus florida. Dikaryon (P.
florida) 1x22 (P. Sajor-caju) showed an average yield of 315.72
g as compared to 336.41g of Pleurotus florida and 209.67 g
of Pleurotus sajor-caju Dikaryon 1x25 showed an average
yield of 206 g.
Stability research
Efforts were made to study the statistical consideration while
developing stability models for performing stability analysis
research in three major vegetable crops, viz., chilli, onion
and water melon so as to identify crop specific genotypes
which can perform well over a wide range of environment,
recommendable lines for favourable and poor environments.
Different measures of stability and adaptability were utilized
in classifying the tested lines for such a recommendation.
With regard to onion, based on the evaluation of eleven
promising lines viz., JNDWO-85, Pb-white, PKV-Selection,
Phule Suvarna, Onion White-424, Ankur White, RO-1, PRO6, Arka Pitamber, AFLR and Arka Niketan at the IIHR
experimental plots over three consecutive years (2001-03),
for the traits, yield per plot (Kg.), bulb Yield / ha. (t), neck
thickness (cm), equatorial bulb diameter (cm), polar bulb
diameter (cm) and TSS (%), it was concluded that two lines
viz. JNDWO-85 and PKV selection were stable and adaptable
for wide range of cultivation for estimated bulb yield/hectare.
Further, five lines, viz. Onion white-424, RO-1, PRO-6, Arka
Pitamber and Arka Niketan were identified as lines suitable
for favourable environment and phule suvarna was classified
as an above average genotype suitable for a poor
environment. The goodness of fit of these models were
worked out be in the range of 72%-98%. Refined model helps
the breeders to minimize the information loss on ideal lines
to the extent of 40%. It was further observed in general that
four years (yield data) was sufficient to reach the stability of
the evaluated genotypes as the measure of ecovalence (wi)
till fourth year was significantly different from the earlier
period and were on par from 5th year onwards, for the
common lines till 2001-05.

Garcinia indica tree in bearing, fruits, cut fruits and rind

Ashwagandha
A total of 186 accessions representing various geographical
locations (Madhya Pradesh, Rajastan, Karnataka, IIHR
Selections, Gujarath, Haryana, Salam, Uttaranchal, Hrishikesh,
Andhra Pradesh, Fatebad and Kerala) were evaluated for
the second year for yield, yield attributes and quality. In
early to medium maturity group (100-120 days after planting)
the dry root weight ranged from 0.20g to 29.8g /plant as
compared to checks (JA-20, JA-134 and Poshitha with root
dry weight of 9.4,5.21 and 8.6 g /plant respectively) and as
many as 16 germplasm lines were superior to checks for dry
root yield. In late maturity group (>120 days after planting)
the dry root yield ranged from 1.8 g/plant to 105.1g/plant and
the check (WSR) in this group recorded dry root yield of
50.4g/plant and 31 lines were superior to check for dry
root yield.
The root samples of the accessions were analyzed for their
active ingredient/ quality viz., total withanolides by
calorimetric method standardized for Ashwagandha. Around
75% of the accessions recorded the total withanolide content
of more than 0.3 % , which is the necessary requirement for
the qualifying the material as good sample for extraction in
Ashwagandha. And in 75% of the accessions nearly 25% of
them indicated very good active ingredient content ranging
from 0.40 to 0.77%. High active ingredient yielding types
were from Madhya Pradesh (0.776%), Karnataka (0.770%),
Uttaranchal(0.667%),
Rajasthan(0.520%)
and
Gujarath(0.500%).

With respect to watermelon, based on the evaluation of
fourteen promising lines namely IIHR-188 X IIHR-118, IIHR
114 X IIHR 118 , IIHR 119 X IIHR-20-1, Arka Manik X IIHR 46,
IIHR 43 X IIHR 46, Arka Manik X IIHR-188, Arka Jyothi ,NS295, Kushboo, Madhubala, Apporva, CWH-7 and Riya at
the IIHR experimental plots during 2001-04, for the characters,
yield (t/ha), fruit length (cm), fruit girth (cm), days to first
male flower opening & female flower opening, rind
thickness(cm) and TSS (%). It was concluded that two lines
Arka Jyothi (75.91/ ha (q))and NS-295 (64.25 t/ha), were stable
and adaptable for wide range of cultivation. Hence, these
two lines could be used in further watermelon breeding
programmes to increase crop productivity across years. The
goodness of fit of these models were worked out be in the
range of 81.4%-99.4%. Refined model helps the breeders to

Based on root yield and active ingredient content 12
accesions were superior to the check JA-20 that it widely
cultivated at present with dry root yield of 9.4g/plant and
total withanolide content of 0.396% in early to medium
maturity group. And in late maturity group 31 accessions
were superior to the check (WSR with 0.287% total
withanolides) with respect to total withanolide content and
6 lines were superior in terms of both yield and total
withanolide content with > 50.4g/plant yield and 0.287% of
total withanolides.
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minimize the information loss on ideal lines to the extent of
66%. ). It was further observed four years (yield data) was
sufficient to reach the stability of the evaluated genotypes
as the measure of ecovalence (wi) till fourth year was
significantly different from the earlier period and were on par
from 5th year onwards.

parameters such as tree height, tree spread, trunk girth, shoot
length, internodal length and number of nodes per shoot
were significantly lower for paclobutrazol applied trees with
the direct influence of rootstock, spacing as well as their
various interactions being statistically non-significant,
although paclobutrazol application rates were halved during
the year following detection of its residues in the soil even
after its discontinuance during the previous year following
application for four continuous years. Paclobutrazol residues
in surface soil (0-15 cm) samples collected from under mango
tree canopy at the time of fruit harvest were in the range of
below detectable levels to 0.04 ppm for the lower application
rate (0.125 g / tree / year of age) and in the range of 0.13 to
0.35 ppm for the higher application rate (0.25 g / tree / year of
age), though fruit samples from all the treatment combinations
were free of any paclobutrazol residues. Foliage Area Index
(FAI) was lower and Diffuse Radiation Penetration to ground
level (DIFN) was higher for wider spacing compared to closer
spacing, on Vellaikulumban rootstock than on Olour rootstock
and for paclobutrazol treatments compared to no
paclobutrazol application, the direct effect of paclobutrazol
and interaction effects of tree spacing and paclobutrazol
being statistically significant. Flowering was significantly
more on trees that received paclobutrazol treatments,
especially in the case of Olour rootstock. The highest fruit
yield of 7.9 t / ha during the ninth orchard year was obtained
with 3m X 3m spacing using Olour rootstock and higher rate
of paclobutrazol followed by 7.5 t / ha with the same spacing
and rootstock, but with the lower rate of paclobutrazol and
5.6 t /ha with 5m X 5m spacing using Vellaikulumban rootstock
without paclobutrazol. All other treatment combinations
recorded less than 5.0 t fruit yield / ha with control at 10m X
10m spacing (100 trees / ha) on random Totapuri rootstock
without paclobutrazol yielding only 0.6 t / ha. The treatment
combinations did not significantly affect fruit quality. The
overall interception of photosynthetically active radiation
(PAR) was more in trees with Olour rootstock (89.41% to
91.26%) than those with Vellaikulumban rootstock (84.96%
to 85.65%), irrespective of the paclobutrazol treatments. The
paclobutrazol treated trees, irrespective of the rootstocks,
were able to intercept the incident PAR effectively at par
with the untreated trees, with lower canopy height and spread.
There were no differences in photosynthesis rates among
the treatment combinations at flower induction stage, which
ranged from 9.2 to 10.7µ mol m-2 s-1.

With respect to chilli, based on the evaluation of 13 varieties
(viz., SKAUP-C-101, KCS 2013, BC 40-2, BC 25, F112-5-83,
LCA 206, JCA 283, Arka Lohit, KA-2, Pant-5, Pant-4,LCA 333
and Ajeet-6 ) during the period 2004-06 (kharif) at the IIHR
experimental plots, for the characters red fruit yield/ha (q),
dry ft yield /ha (q), days to 50% flowering, fresh to dry
recovery, fruit length (cm), fruit breadth (cm), plant height
(cm) and plant spread (cm), it was observed that Arka Lohit
was stable and adaptable for wide range of cultivation for red
fruit yield (95.9 /ha (q)) and dry fruit yield (25.9 /ha(q)). Also,
the refined model helps the breeders to minimize the
information loss on ideal lines in the range of 37.5 % ( dry
fruit yield) to 75 % (fruit length (cm)). KA-2 and PANT-5 were
identified as lines suitable for favourable environment and
LCA 206 (with yield potential of 78.17/ha (q)) was classified
as an above average genotype which will respond well to a
poor environment.
It was also noticed through the results of all the three crops
that there was a marked difference in identification of
genotypes based on their performance while using the
routine approach based on Eberhart- Russell model and the
other one based on Freeman- Perkins approach. Further,
latter approach is based on efficient statistical concepts and
overcame the shortcomings of the existing approach. Thus
the results obtained fortify the efficacy of the Freeman and
Perkins approach in proper grouping of the lines based on
their suitability to the characteristics of the environment.
Hence, the message arising out from this present study is
that breeders may exploit the use of Freeman-Perkins
approach for performing stability research while conducting
multi-location/ year/ season trails, with a view to select
promising lines for further hybrdisation programme.
Moreover, performing stability analysis using appropriate
statistical models will help the crop breedersin identifying
proper pool of superior strains, which are suitable ideal/ poor
as well as good environments. It also helps them to detect
the root of transition of the sensitivity of a particular variety
as the environments are varied. Furthermore, a user-friendly
menu-driven statistical package was also developed to
carryout stability analysis. This package facilitates the users
to perform stability analysis using all the three discussed
procedures and also provisions were provided to workout
various stability measures.

Modeling
A trail with cv Alphonso was laid out to develop a suitable
ideo-type canopy architecture. Observations were recorded
on various yield related parameters, namely plant height,
plant girth, plant spread NS & EW, tsa, canopy height, tree
volume, light interception,no of primary, secondary & tertiary
branches, average length , girth & tsa of primary, secondary
& tertiary branches, fruit no /plant and fruit yield/ plant (kg).
Initially Spearman’s linear correlation coefficient among fruit
yield/ plant (kg) with various yield related parameters were
worked out. Further, statistical models were developed to
study the role these parameters in explaining the total
variability in fruit yield/ plant (kg). As a measure of goodness-

5.2.2 Technologies for increasing productivity
Mango
High density planting
In the field trial involving planting densities of 1111 (3m x
3m), 400 (5m x 5m) and 178 (7.5m x 7.5m) ‘Alphonso’ trees / ha
on ‘Vellaikulumban’ and ‘Olour’ rootstocks with or without
the application of paclobutrazol, vegetative growth
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of-fit, the coefficient of determination (R2) was used to
evaluate the empirical models developed.

soaked overnight) drenched at monthly intervals from
October, November and December for mango, results in
increased uptake of Zn, Fe and B by important commercial
cultivars Alphonso. The soil available Zn, Fe by DTPA
0.005M and water sample B and plant uptake increased
significantly by neem cake decoction drenching. This is a
low cost technology sustainable for LEISA (Low External
Input Sustainable Agriculture) for resource poor mango
farmers.

Results of linear correlation coefficient worked out indicated
for the presence of significant positive correlation of fruit
yield/ plant (kg) with plant height (0.42), plant girth (0.42),
plant spread NS (0.59), plant spread EW (0.537), tsa (0.4),
canopy height (0.37), avg length of primary (0.37), avg girth
of primary (0.62), no of secondary (-0.3), avg length of
secondary (0.6), avg girth of secondary (0.46), no of tertiary
(-0.35), average length of tertiary (0.6), avg tsa of primary
(0.43),) , avg tsa of secondary (0.48). The results of statistical
model constructed by regressing fruit yield/ plant (kg) with
all the characters indicated that about 89 % of the variability
in fruit yield plant (kg) could be explained collectively by all
the canopy parameters. Further, to further delineate the role
important yield predictors, which are manageable at field level,
a new model was developed. Refined model expressed by
the equation Y=-92.46+0.693 Avg. girth of primary +1.458
Avg. length of secondary +0.22 Avg. length of tertiary showed
that about 79.6% of the variability in fruit yield plant (kg)
could be attributed solely by these three characters .

Coorg mandarin
Cropping systems
A cropping system trial was established in CHES, Chettalli
during, 2004 and under this trial, various combination of
Coorg mandarin budded plants were grown with coffee and
black pepper on Erythrina. Coorg mandarin seedlings along
with coffee and black pepper on Erythrina was grown as
check. All the necessary operations and after-care of the
plants were taken following recommended practices. FYM,
trichoderma, basal doses of fertilizer and micronutrients poly
feed @ 5 g/l were applied.

Nutrient dynamics

Various growth attributes viz. plant height, stock girth, bud
joint girth, scion girth spread (east-west & north-south) were
recorded during March, 2008. The average plant height under
different treatments varied between 3.51 and 4.28 m. The
stock girth varied between 29.60 and 33.8 cm while bud joint
girth and scion girth varied between 27.37 and 31.30 and
23.53 and 26.43 cm, respectively. The plants attained an
average EW and NS spread of 1.8 and 1.89 m, respectively.
However, there was no significant effect of treatments on
different growth parameters of Coorg mandarin plants.

Longer leaf life span or residence time of leaf on the tree of
evergreen trees implies decreased photosynthetic rates
because of a trade-off traits that confer persistence and those
that maximize instantaneous productivity. Conversely a
longer duration of leaf biomass can compensate for a smaller
instantaneous productivity and may help to increase the
nutrient efficiency because the nutrient pool stored in the
leaf biomass is used over a longer period. The reduced
nutrient losses typical of the evergreen strategy can also
contribute to a better nutrient conservation in nutrient limited
habitats. Hence, leaf life span or residence time of mango
cultivars were determined . The data demonstrated that leaf
life span of mango varieties differ significantly. The estimates
made by the two methods were fairly similar. It ranges from
2.76 years to 4.16 years by the first method and 2.66 years to
3.90 years by the second method. Among the seven varieties
‘Totapuri’, ‘Banganapalli’ and ‘Neelam’ are known to be
regular bearers while the other four varieties are alternate
bearers. Further, Totapuri yields maximum and Alphonso
yields the least among the seven varieties. A close
observation of the behaviour of varieties and LLS shows
that shorter LLS varieties appear to be regular bearers while
longer LLS varieties bear alternatively. It also appears that
there is a negative relationship between fruit yield and LLS.
This indicated that longer LLS reduce the photosynthetic
efficiency of the leaves.

The status of organic carbon (1.44 to 1.94%) in the soils was
found to be high (>0.75%) and there was no significant effect
of treatment on carbon content of the soil. Like organic
carbon, the effect of different treatments on pH, available P
and K was not significant. Soils of Coorg reason are generally
acidic in reaction and the higher pH (7.17 to 7.44) of soil
under cropping system trial was due to application of
recommended dose of lime during May, 2007. High (>25 kg
P/ha or 57 kg P2O5/ha) availability of P can be attributed to
the favourable pH of the soil, since availability of P is usually
high in the pH range of 6.5 to 7.5. Similarly, the status of K in
the soil was also found to be high (>280 kg K/ha or 336 kg
K2O/ha).

Grapes
Canopy management
Effects of yield regime on fruit quality in wine grape cvs.
Shiraz and Cabernet Sauvignon in red variety category, cvs,
Sauvignon Blanc and Chenin Blanc in white category were
studied. Increasing yield levels from 15 canes with single or
double bunches/cane to more than 80 canes with single or
double bunches/cane resulted in change in the fruit quality.
In red cultivars, yield levels beyond 60 canes/vine showed
decreasing fruit quality in terms of TSS and juice acidity.
Significant reduction in TSS with a corresponding decrease

Micronutrient management
Micronutrient disorders of zinc, manganese, boron are
widespread in mango in India. The total micronutrients in
soils are many times more than more than the crop removal
but they are not in plant available form. But rhizosphere
acidification using a NH4-N source and a nitrification inhibitor
helps in solubilizing soil nutrients in available form. Neem
cake decoction (1% Ammonium sulphate +5% neem cake
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fruit/vine and 21.5 kg fruit/vine respectively. The kniffin
system of training recorded the lowest fruit yield of 15.3 kg/
vine and bower system of training recorded fruit yield of 17
kg/vine.

in juice acidity was found in cv. Shiraz and Cabernet
Sauvignon. In white cultivars, yield regime of 80 bunches /
vine and even beyond did not hamper the TSS. More over,
the desired higher juice acidity was found at higher bunch
retention in these cultivars.

Curcuma

Creating varying light regimes in the inter row spaces with
different shade nets could not influence the fruit quality of
Flame Seedless; especially in the development of skin colour.
The TSS was highest (17.67OB) and was significantly higher
when compared to gable, natural canopy, green or black
shade net. It implies that cv. Flame Seedless needs clear inter
space gable area, for good light penetration to result in
optimum development of flame coloured bunches. In order
to ascertain the role of basal leaves on bunch bearing shoot,
a trial was initiated involving removal of leaves on the shoot
below the bunch. The treatments consisted of progressive
removal of leaves from 1 to 5. Irrespective of the number of
leaves removed it brought significant differences in test berry
weight (192 g) and juice acidity (0.3%).

Spraying of GA3 (0,50,100 and 200 ppm) twice to two species
of curcuma (C.amada and C.zedoary) at 15 days interval in
March / April ’08. The results show that flower stalk length
and rachis length improved significantly with GA3 spray at
200 ppm in C.zeodary while in C.amada it was GA3 spray
at100 and 200 ppm

Red ginger
In this study on effect of growth regulating chemicals, three
chemicals i.e., paclobutrazol (100 and 200 ppm), CCC and
ethrel (250 and 500 ppm) were sprayed at three times at four
monthly intervals. The results showed that paclobutrazol at
200 ppm significantly increased yield per plant (20.2) followed
by CCC at 250 ppm and 500 ppm.

Growth regulator

Others

In a growth regulator trial with cv. Flame Seedless post bloom
application of GA and 6BA in varying concentrations at
different stages of berry development showed highly
significant effects on 50 berries weight and TSS compared to
untreated control. The highest test berry (50 berries) weight
of 180 g was recorded on dipping bunches with 25 ppm GA +
10 ppm 6 BA once, each at 4 mm and another at 8mm berry
stage. Increasing the dose of 6BA from 10 to 25 ppm along
with 25 ppm GA also gave the same result, suggesting that
for cultivar Flame Seedless, 10 ppm 6 BA is adequate. The
berry size measured in length and diameter was also
significantly higher (19.2mm length and 18mm diameter) with
the application of 25 ppm GA+ 10 ppm 6 BA at 4 mm and 8 mm
berry stages.

Crop modeling
Statistical models developed for crop-logging in banana (cv
Ney Poovan) revealed that 48 cm of leaf length and 37 cm of
plant height at 71 days after planting (DAP), 64.5 cm of leaf
length and 10 leaves at 144 DAP, 90 cm of leaf length and 36
cm of leaf breadth at 207 DAP, 13 leaves and 41 cm of leaf
breadth at 260 DAP, 42.5 cm of leaf breadth and 14 leaves at
326 DAP, 51 cm of plant girth at 380 DAP were the best
indicators of crop yield. The prediction power of the croplogging models were worked out be in the range of 93.6% 96%.
Crop logging
Statistical models developed for crop-logging in papaya (cv
Surya) based on I year data revealed that 40.37 cm of leaf
length, 39.18 cm of leaf width, 7 leaves & 84 cm of plant
spread (EW) at 120 Days after planting (DAP); 8 leaves,
104.2 cm of plant spread (EW) & 59.2 cm of leaf breadth at
185 DAP; 73.3 cm of leaf breadth, 129.6 cm of height to I fruit
& 18 leaves at 300 DAP; 42.5 cm of leaf breadth and 14 leaves
at 326 DAP, 145 cm plant spread (EW), 203.5 cm of height to
I fruit & 38.73 cm plant girth at 365 DAP were the best
indicators of crop yield. The prediction power of the croplogging models were worked out be in the range of 70.0% 85.4%.

In cv. Sharad Seedless post bloom application of lower
concentration of GA (25 ppm) coupled with higher
concentration of 6 BA (30 ppm) or conversely higher
concentration of GA (50 ppm) along with lower concentration
of 6 BA (10 ppm) gave significantly higher 50 berries weight.
Maximum berry length (28.68 mm) and diameter (19.24mm)
were achieved with 25 ppm GA plus 30ppm 6- BA, applied
once at 4mm and 8mm berry stages followed by only GA (25
ppm) at 10mm berry stage. However, higher TSS (19.87O B)
was recorded with application of only GA 25ppm at all the
stages. Rachis length and juice acidity were significantly
higher with higher GA (50 ppm) and lower concentration of
6BA (10 ppm).

Statistical models developed for arriving at crop-logging
parameters in papaya (cv. Surya) based on II year data
revealed that 32 cm of leaf length & 11 leaves at 127 days
after planting (DAP); 140 cm of plant spread (EW) & 15 leaves
at 180 DAP; 50.4 cm of leaf breadth, & 180 cm of plant spread
(EW) at 270 DAP and 54.5 cm of leaf length and 29 leaves at
365 DAP were the best indicators of crop yield. The
prediction power of the crop-logging models were worked
out be in the range of 71.2% - 80.1%.

Passion fruit
Canopy management
The results obtained from the trial ‘Kaveri’ variety grafted
on yellow passion fruit indicated the superiority of
Tatura trellis training systems. Tatura trellis 4 arm and 12 arm
training systems recorded the highest fruit yield of 22.6 kg
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Leaf nutrient standards

5.2.3 Propagation and mass production of
genuine and disease free planting material

DRIS ratio norms for boron were developed and presented
for papaya, guava and sapota The DRIS ratio norms for boron
developed for papaya indicated that B/N ratio was 20.74, B/
P was 128.80 and that of B/K was 11.04. The Ca (Ca/B) and
Mg (Mg/B) ratios were 0.127 and 0.044 respectively. Among
the micronutrients, the important ratios were Fe/B 2.72, B/
Mn (0.514), B/Zn (0.886) and Cu/B 2.777 for papaya. The
optimum range for boron for papaya is from 19 to 28 ppm.
The B/N ratio for guava was 28.72 with a CV value of 19.11%
where as the B/P ratio was 275.56 with a CV value of 42.51%
and that of K was (B/K) 39.69 with a CV value of 25.42. Among
different expressions selected for micronutrients Fe/B was
2.83, B/Mn 1.095, B/Zn 1.62 and that of Cu/B was 0.160 for
guava. The optimum range for boron for guava is 36 to 74
ppm. The DRIS ratio norms for boron developed for sapota
cricket ball indicated that B/N ratio was 17.49, P/B was 0.00428
and that of B/K was 17.199. The Ca (Ca/B) and Mg (Mg/B)
ratios were 0.0208 and 0.0163 respectively. Among the
micronutrients, the important ratios were Fe/B 4.60, Mn/B
(1.435), B/Zn (2.042) and B/Cu 6.46. The optimum range varied
from 26 to 39 ppm for boron in sapota cricket ball. The DRIS
ratio norms for sapota kalipatti indicated that N/B ratio was
0.037, P/B was 0.002 and that of B/K was 49.36. The Ca (Ca/
B) and Mg (Mg/B) ratios were 0.04 and 0.013 respectively.
For micronutrients, the important ratios were Fe/B 3.667, Mn/
B (1.062), Zn/B (0.362) and Cu/B 0.145. The optimum range
varied from 35 to 66 ppm for boron in sapota kalipatti.

5.2.3.1 Seed production
In hybrid seed production of chilli cv. Arka Harita by hand
pollination, foliar sprays of ascorbic acid 50 ppm twice, at
the onset of flowering and 10 days thereafter, on CGMS lines
alone resulted in highest crossing efficiency (7.32g hybrid
seed yield per hour of crossing compared to 3.51g in control).
However, in China aster cv. Poornima, two foliar sprays of
Boric acid 0.1%, one month after planting and 15 days after
first spray, increased seed weight per seed head to 0.38g
from 0.23g in control, due to higher pollen viability and
synchrony in the positions of anthers and stigma induced
by the treatment.

5.2.3.2 Seed processing & storage
Fresh seeds of okra cv. Arka Anaxmika first cleaned and
graded using air screen cleaner and then subjected for
specific gravity separator showed higher germination and
vigour when compared to that of ungraded. The black seed
content came down from 20% to 6% after gravity separation.
The total rejection including medium and light fraction was
around 12%. By rejecting these seeds, the germination could
be improved from 79.6% to 89.4% and field emergence from
63 % to 76%.
Tomato fruits of cv. Arka Meghali were subjected for
mechanical extraction followed by fermentation for different
duration (0-18h) in comparison with manual crushing
(control). The seed recovery from fruit was highest in manual
crushing and fermentation for 18h (0.82%), which was on par
with mechanical extraction (0.78%). Seed germination
immediately after extraction was not affected by mechanical
extraction with fermentation for 18h but seed luster was dull
compared to control while mechanical extraction with
fermentation for less than 18h affected the germination as it
failed to remove the seed mucilage completely.

Validation of leaf nutrient diagnostic norms
The validation of leaf nutrient norms was carried out for
banana cv robusta in selected cropping enterprises. Initially
leaf samples were collected from 3rd fully opened leaf from 3
to 4 months old banana orchards for assessment of nutrient
status. The individual nutrient concentration was compared
with the DRIS ratio norms established for robusta banana.
Potassium and Zn were identified as the most common
nutrient elements limiting yield based on the magnitude of
the indices. In order to identify the diagnostic sensitivity of
DRIS, the nutrients identified as yield limiting were supplied
through soil and foliar application. The changes in nutrient
concentration were monitored thereafter till harvest. The
recommended dose of NP application with different levels of
K resulted in higher concentration of K in leaf compared to
that of farmers practice. The application of higher levels of
K resulted in increased concentration of Zn in leaf and also
application of 100 g Zn per plant through soil or foliar
application resulted in higher concentration of K in leaf
samples. Similarly the application of K was found to have
favorable influence on the concentration of both Ca and
Mg. The preliminary investigation revealed that correction
of yield limiting nutrient viz. K and Zn had positive influence
on other nutrients concentration and yield. The phosphorus
concentration was least affected by the application of either
K or Zn. The magnitude of increase in yield and changes in
indices are being assessed.

Khirni seeds stored at 15 oC retained 26 and 56% higher
germination at the end of 6 and 12 month compared to ambient
stored, but seeds stored at 4 oC showed complete loss of
germination at the end of 6 month itself.

5.2.3.2 Vegetative propagation
Investigations to assess whether Erwinia gets introduced
in banana tissue cultures through healthy field suckers
indicated that the chance of such introduction was quite
remote. The pathogen did not survive in covert form in tissue
cultures. The sucker-derived and tissue culture derived
plants, as well as tissue cultured plants from different
passages did not differ in their susceptibility to the pathogen.
Spraying of urea 10% as defoliation treatment, at 2 monthly
intervals from 2nd week of July to 2nd week of November led to
production of 105 to 139 scion shoots / tree, which were
mature and suitable for grafting in five months with an
average shoot length of 26.94 cm and diameter of 0.52 cm for
custard apple.
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5.3. Sustaning productivity under adverse
conditions

and TLBER-7-4-11-34 were resistant to early blight with
less than 20% PDI. Both the lines were also free from ToLCV
and BW incidence.

5.3.1. Minimization of yield losses due to
diseases (Biotic stress)

Transgenic tomato with combined resistance to tomato tospo
and TLCV

Grapes

Transgenic tomato for resistance to PBNV: All 40 transgenic
plants were completely healthy 45 days after challenge while
the control plants had typical tip necrosis and died. 37
surviving plants were transplanted to the glasshouse.
Homozygous status of the transgenic plants was confirmed
though PCR carried out on the progeny of the test cross on
one plant of the stabilized line. Southern blot carried out on
seven transgenic and four control plants at random showed
the presence of a single high molecular weight band in all the
transgenic plants.

Incorporation of downy mildew resistance: Seedlings raised
from about 200 seeds from crosses involving ‘Seyre Villard’
and ‘Thompson Seedless’ were evaluated for reaction to
various fungal diseases as well as for growth characters.
While none of the seedlings showed field resistance to downy
mildew, two, three and four seedlings each showed field
resistance to powdery mildew, anthracnose and rust
respectively.

Banana

Transgenic tomato for TLCV resistance

Breeding for fusarium wilt resistance: Clonal selections of
‘Elakki Bale’ were made from gardens free from panama wilt
in Kollegal and Nanjangud areas of Karnataka. The suckers
were planted in sick plots for evaluation. The banana
accessions and F1 hybrids which have shown field tolerance
to wilt were further screened under green house conditions
and the hybrid - F1 Fu 15 was found resistant. Suckers and
plantlets treated with EMS and colchicine were planted in
the field for evaluation.

Raising of T3 progeny from PCR positive selfed T2 plants:
Four transgenic events each of cultivar Arka Saurabh and
Arka Meghali were selected and 40 plants of each were raised
and were evaluated both molecularly and for disease
resistance.
PCR analysis of transgenic T3 progeny: PCR analysis
was carried out on all the 160 plants. 4 plants were selected
(two events each of Arka Meghali and Arka Saurabh)
and were tested with primer combinations that amplify the
gene, gene along with the promoter, gene along with the
terminator and the whole cassette. The southern blot
analysis of PCR positive plants gave a molecular weight of
about 23 Kb in size.. The PCR product and the linear fragment
of plasmid have shown a band at the expected size of 1.1kb
and 4.3 kb respectively. The non-transgenic control had
no bands.

Papaya
Breeding for papya ringspot virus resistance: Papaya variety
‘Surya’ was crossed with Vascoucellea cauliflora and
progenies were evaluated for fruit characters. Progenies
having medium sized fruits with pink colour pulp and TSS of
> 12o Brix were back crossed to ‘Surya’ and the resulting
progenies are evaluated for fruit characters as well as
resistance to Papaya ring spot virus.

Genetic evaluation of transgenic tomato

Pomegranate

Reciprocal crosses between transgenic lines and non
transgenic lines were carried out in a test cross to study the
genetics of inheritance as well as for homozygosity of the
lines. Flowers were selected before anthesis and the stamen
were removed. Transgenic tomato lines which were breeding
true for the trait for three generations were selected. Similarly,
the non-transgenic Arka Meghali or Arka Saurabh were
chosen as the other parent for reciprocal crosses. All F1
progeny were PCR positive thereby ruling out maternal
integration of the transgene.

Breeding for bacterial blight resistance: Eighty five F2
hybrids of pomegranate were screened under epiphytic
conditions for reaction to bacterial blight. Among them 80
plants were susceptible. Under green house conditions, 230
hybrids were artificially inoculated with Xanthomonas
axonopodis pv. punicae. Out of them, 199 plants were
susceptible to highly susceptible, 25 plants were resistant to
moderately resistant, whereas 15 plants were free from
symptoms. These plants will be reinoculated to confirm the
results.

Mobilization of replicase gene into bacterial expression
system: The replicase gene was mobilized into a bacterial
expression vector and purified protein was obtained through
Nickel Chromatography in large quantities to be used in
generating monoclonal antibodies through Phage display
technique. Pure protein of expected size was obtained.

Tomato
Evaluation for multiple resistance: Eight advanced breeding
lines (BC1F7) lines were evaluated for triple resistance to
tomato leaf curl virus, bacterial wilt and early Blight along
with their parents. Early blight resistant parent IIHR-1816
had PDI of 45%, where as susceptible parent IIHR-2202
recorded 85% PDI for early blight. Among the eight
advanced breeding lines, two lines TLBER-38-7-4-27

Bioassay of T3 transgenic tomato plants with viruliferous
white flies carrying TLCV
The PCR positive plants containing the replicase
transgene were tested for resistance to the viral infection
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by challenging with viruliferous white flies along with
the control plants. Upon challenging three times, 32
plants out of 39 PCR positive plants of Arka Saurabh and
36 out of 40 Arka Meghali plants were resistant. Seven
Saurabh and four Meghali plants died due to nematodes
and fungal infection before challenging could be
completed. All non-transgenic control plants were
susceptible upon challenging.
Transgenic tomato for resistance to Alternaria solani
In tomato cv Arka Vikas a progeny of 12 selected T0 plants
transformed with Trichoderma harzianum chitinase gene
constituting a total of 139 T1 plants were raised in the
nethouse. Due to segregation of the transgene 102/139
T1plants tested positive for the presence of chitinase gene.
18 T1 lines based on the PDI, morphology, visual disease
symptoms were advanced to T2 generation (PDI ranged
from 4- 80% in transgenic plants as compared to a PDI range
of 40-85% in control plants). 25 seedlings of each selected
T1 plant were raised for PCR analysis. 2 homozygous lines in
T2 generation have been identified as evidenced by absence
of segregation of the chitinase gene by PCR analysis in
preliminary studies.

Brinjal

Promising line of capsicum (CPMR 47 X 9852-140) tolerant to
powdery mildew

Breeding for bacterial wilt resistance

Chilli

Green Long fruit type: Forty advance breeding progenies
derived from crosses between IIHR-3 x IIHR-108 and IIHR-7
x IIHR-108 were evaluated in the wilt sick soil. Twenty-one
individual plant selections (IPS) in green long genetic
background was made in each cross combinations that were
free from wilting symptoms and bacterial ooze with good
fruit quality and yield. Five individual plant selections viz;
IIHR-3 x IIHR-108-BC1F8-4-6-54-2 (2.60 kg/palnt), IIHR-3 x
IIHR-108-BC1F9 4-6-53-4 (2.45 kg/plant), IIHR-3 x IIHR-108BC1F9-4-4-45-8 (2.30 kg/plant), IIHR-7 x IIHR-108-BC1F8-3-248-28 (2.25kg/plant), IIHR-7 x IIHR-108-BC1F8 –3-2-2827(2.15kg/plant) performed better for resistance to bacterial
wilt and yield.

Incorporation of resistance to murda complex (CMV, CVMV
& thrips) in chilli (Capsicum annuum L):During summer
2008, among the populations evaluated F7 VR14XVN2-4/8
was found tolerant to thrips incidence with scale-1 having
pubescent leaves and also showed resistance to CVMV (with
ELISA value –ve) and tolerant to CMV (ELISA values ranged
from 0.296 to 0.318) with an yield potential of 346.5g fresh
yield/ plant. Promising lines were forwarded for further
evaluation.
Transgenic chilli for resistance to anthracnose
In chilli, different media were evaluated for obtaining well
developed regenerants after transformation with
Trichoderma harzianum chitinase gene. Transfer of shoot
bud clumps to a low cytokinin media followed by transfer to
auxin media helped in overcoming the problem of elongation
and rooting of shoots. A total of 25 elongated well developed
chilli shoots were obtained of which 10 rooted and 9 of them
were established ex vitro successfully. All of them were
confirmed for the presence of transgene.

Manjarigota fruit type: A total of twenty advanced progenies
of individual families derived from a cross between 2BMG-1
and IIHR438 were raised and evaluated for resistance to
bacterial wilt. A total of fifteen individual plants were selected
based on fruit colour, shape, size and freedom from wilting
symptoms and bacterial ooze. Three individual plant
selections viz; 2BMG-1 x IIHR438-BC1F8-1-2-46-12 (2.50 kg/
plant), 2BMG-1 x IIHR438-BC1F8 4-6-54-5 (2.35 kg/plant) and
2BMG-1 x IIHR438-BC1F8-1-2-46-23 (2.30 kg/plant) performed
better for resistance to bacterial wilt and yield.

Onion
Three lines namely PBR-294, PBR-295 and PBR-325 selected
in F4 for combined resistance to purple blotch, basal rot and
white rot were advanced to F5 generation by sibmatting in
cages. Additional advanced lines (F5) PBR 272 (8. 6%) PBR
355(9.4%) and PBR 257(I2.8%) were found to have resistance
to purple blotch disease. Three lines namely PBR-257, PBR272 and PBR-355 showed combined resistance to purple
blotch, basal rot and white rot diseases.

Capsicum: Among the fifteen advanced breeding lines
evaluated for powdery mildew, CPMR 47 X 9852-140 showed
maximum yield potential of 445g fresh yield/ plant with PDI
value of 10.1 compared to the susceptible check, Arka Mohini
with an yield of 218g/ plant and 83.11 PDI value.
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Among the 8 Syn 1 populations evaluated for purple
blotch disease resistance, Syn-21 (18.33%) and
Syn-20 (20.00%) recorded the least PDI for purple blotch.
Among the 16 Syn2 populations evaluated for yield, Syn-13
recorded the highest yield followed by Syn-5, Syn-4 and
Syn-6.Among the 16 Syn 2 populations evaluated for
resistance to purple blotch, Synthetic-4 recorded the least
Mean PDI of 19.44% compared to checks ABL-79 (60.0%)
and ABL-83 (57.50%).

Watermelon
Advancing of interspecific cross derivatives: A total of
five interspecific cross derivatives along with susceptible
parent (Arka Manik) and resistant parents (IIHR-85-2 and
Citrullus colocynthis) were raised under observational row
trial during Kharif 2008. Among the lines (A.Manik X C.
colocynthis) X A.Manik, BC2 F3 pt.7 showed less than 20 %
WBNV incidence followed IIHR-85-2 X A. Manik, BC1-9 (26
%) whereas the susceptible check Arka Manik showed 75 %
incidence of WBNV. The individual plants with resistance to
watermelon bud necrosis virus were selfed and again
backcrossed with recurrent parent Arka Manik to improve
the fruit quality. The fruits from resistant and susceptible
recombinants separately harvested and seeds were extracted
for further evaluation.

RAPD marker OPP 07730 linked to MYMV resistance using bulk
segregant analysis.
Lane, S- susceptible parent; R - resistant parent; BS- susceptible
bulk; BR- resistant bulk; 1, 2, 3, 4 - individual susceptible F2
segregants; 5, 6, 7, 8 - individual resistant F2 segregants and M DNA marker 100 bp.
Arrow indicates the polymorphic band of size approximately 730
bp associated with MYMV resistance in Phaseolus vulgaris.

ranged from 14.5-17.5 t/ha. One breeding line of the cross IC
525260 x IC 525283 gave pod yield of 17.5t/ha and number of
pods /plant were 38. The pods were round, smooth and
string less. Identified a RAPD marker OPP730 associated with
resistance to mung bean yellow mosaic virus (MYMV) in IC525260 for resistance to in French bean. During the current
year MYMV incidence was very less.

Development of transgenic watermelon resistant to WBNV:
Raising transgenic stabilized line of watermelon for seed
production was done so as to get the required quantity of
seed for strip plot trials (for which IBSC has cleared for RCGM
permission). 100 plants have been raised in the poly house
with transgenic and non-transgenic plants randomly sown
for the virologist to challenge by sap inoculation. Raising
and evaluation of additional primary transformants were
carried out since it is important to have more than one line
tested under RCGM trials. T2 progeny of three primary
transformants have been raised.

Okra

Cowpea variety resistant to rust: Six advance breeding lines
of the crosses involving Arka Suman, Arka Samrudhi, Pusa
Komal, VS 389 and IIHR 157 were evaluated for yield and
rust resistance. The yield ranged from 12.5 – 18.5 t/ha. The
maximum pod yield (18.5 t/ha) was recorded in the line IIHR16 of the cross (VS 389 X Arka Suman) followed by IIHR-8
(VS-389 x Pusa Komal) with 17.8 t/ha. All the breeding lines
were resistant to rust. The check varieties Arka Suman and
Arka Samrudhi gave pod yield ranging of 15.2 and 16.0 t/ha.
Rust severity ranged from 1.5-7.5 %. IIHR-8 and IIHR-16
were proposed for multi location testing under AICRP (VC)
during 27th Group meeting.

Incorporation of yellow vein mosaic virus resistance in
okra: Advanced backcross generations of interspecific
crosses with wild species namely A. tetraphyllus, A. ficulneus,
A. tuberculatus and A. callei were raised and evaluated for
disease reaction along with infector rows of a YVMV highly
susceptible accession, AC-1685 during summer, 2008 (FebAug, 2008) under natural epiphytotic conditions. Among 75
advanced lines of interspecific crosses with A. tetraphyllus
(IIHR-1), 25 lines recorded no incidence of YVMV. Among
them, six lines viz., ABL-60, ABL-62, ABL-64 (BC2F2), ABL-69
(BC2F2BC1), ABL-96 and ABL-110 (BC4F1) were found to
possess superior phenotype with dark green, medium long
fruits (7-9 cm) and multiple branches. Among 8 advanced
lines of interspecific crosses with A. callei (IIHR-228), 6 lines
recorded no incidence of YVMV. Among them, ABL-115
(BC2F2BC1) was found to possess superior phenotype with
dark green, medium long fruits (7-9 cm) and multiple branches.
The susceptible check Ac-1686 recorded a disease incidence
of 48.41% and Arka Anamika recorded 35.29%.

Beans

Cauliflower

Breeding for disease resistance against MYMV: Twenty F3
‘s of the cross between IC-525260 and Arka Anoop, Arka
Komal, Arka Suvidha and elite germplasm; IC525283 and IC
525284 were evaluated under field conditions.The yield

Evolving early cauliflower varieties / hybrids with black rot
resistance: Two black rot resistant cauliflower lines collected
from IARI, New Delhi viz., BR-202-2 and BR-207 were
artificially challenged with Xanthomonas campestris pv.

Cowpea
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campestris under polyhouse conditions. Screening results
showed that both the lines were highly susceptible to black
rot with mean PDI ranging between 41.6 to 70 .8.

and light grey isolates (SGG) were more virulent irrespective
of the mango variety tested compared to fast growing
grey types (FGG). The SGG types produced dark
brown/black sunken necrotic lesions with orange masses
of conidia on abundant aerial white/grey mycelia while,
FGG types incited pale brown with little aerial mycelium
and conidial masses.

Studies on genetics of inheritance of alternaria and downy
mildew resistance: Six crosses (S x R) were undertaken and
six generation mean analysis was used. The results suggest
that both additive and non-additive effects were equally
important though non-additive portion was higher than
additive component. To find out the genetics of inheritance
of downy mildew resistance in early cauliflower, six
generation mean analysis was carried out in eleven crosses.
In the majority of the crosses, additive, dominance and
epistatic interaction effects were significant and the epistasis
was found to be duplicate type. Hence, a breeding
programme relying on pedigree or recurrent selection
methods would result in progress towards developing
resistance to alternaria leaf spot and downy mildew in early
cauliflower.

Virus: Molecular characterization of watermelon bud
necrosis virus (WBNV), isolated from WBNV infected
watermelon and ridgegourd using RT-PCR revealed that it
belongs to group IV serogroup of tospoviruses. The
S RNA of WBNV is 3403 nt long for watermelon isolate
and 3483 nt long for ridge gourd isolate and has two nonoverlapping ORFs in antisense orientation. The ORF (nt 67–
1383) on the viral sense strand RNA encodes the NSs
protein (1320 nt) of 439 amino acids and a predicted molecular
mass of 49.6 kDa. The ORF (nt 3336–2509) on the viral
complementary strand codes for the N protein (828 nt)
of 275 aa with a predicted molecular mass of 30.6 kDa, which
is very similar in size compared to the other WSMoV
serogroup tospoviruses. The two ORFs are separated by an
extremely longA/U-rich (77.7%) intergenic region (IGR) of
1133 nt for watermelon isolate and 1150 nt for ridge gourd
isolate. The IGR sequence is predicted to form a stable
hairpin structure, showing several loops and two major
branches. The 5’ and 3’ untranslated regions (UTR) of
the SRNA are able to form a panhandle structure. Base pairing
of the RNA termini is facilitated because of complementary
sequences, whereas the 14 nucleotides at the very 5’
and 3’ termini are nearly perfect inverted repeats forming
a double strand with only one mismatch. In N protein
sequence alignment, WBNV clusters with isolates of the
WSMoV serogroup. Highest N protein amino acid sequence
identities were observed for GBNV isolates (79.7-80.5%),
followed by WSMoV isolates (78.5-80.1%), CaCV isolates
(76.6-77.4%). Like the phylogenetic tree of the N protein, the
NSs protein of WBNV isolates also formed a cluster with
WSMoV serogroup tospoviruses, with that of isolate GBNV
isolates being most closely related.

General
Survey conducted in Coimbatore area, Tamil Nadu for viruses
prevailing on cucurbits has indicated the incidence of PRSVW strain to be 43.5%, cucumber mosaic virus (CMV) 23.3%,
cucumber green mottle virus (CGMMV) 5.6%, tobacco streak
virus 7.9%, Squash leaf curl china virus 13.5%, and tomato
leaf curl New Delhi virus (ToLCNDV) 8.4% on bottle gourd,
pumpkin, snake gourd and bitter gourd.
Morpho-cultural and molecular characterization of plant
pathogens
Fungi: A total of 79 Colletotrichum gloeosporioides isolates
representing all mango growing areas in India were collected
and characterized based on morphological, species specific
PCR and sequence analysis of the internal transcribed spacer
(ITS) region of r DNA. Based on cultural and morphological
criteria of Colletotrichum gloeosporioides on mango, 79
isolates were categorized into two groups designated
respectively as slow growing grey (SGG) and fast growing
grey type (FGG). Genetic variation, revealed by sequence
analysis of ITS region and ITS RFLP patterns, were found
between two morphological groups.
The BLAST similarity search confirmed the results obtained
by the species- specific PCR analysis as the ITS sequences
obtained from the C. gloeosporioides isolates shared
sequence identity with published ITS sequences of C.
gloeosporioides. Based on phylogentic trees generated
using sequences of ITS 1and ITS regions two clusters were
evident that corresponded to the two subgroups previously
identified by morphological and restriction digestion patterns
of ITS region. Sub group I contained only five isolates (CM
44,60,69,96 and 97) and sub group II contained remaining 74
isolates.

Bacteria: Molecular characterization of Xanthomonas
isolates16S-23S rRNA ITS specific primers were designed
using Xanthomonas species. Using ITS specific primers a
PCR fragment of 0.5kb was amplified from seven isolates of
X. axonopodies Pv punicae. Cloning, sequencing and
phylogenetic analysis of these isolates has indicated that,
all the seven isolates have nucleotide similarity of 79.5-81.4%
with Xanthomonas maltophila, 71.1-72.7% with X.
vesicatoria, 70.7-72.2% with X. arbicola pv. pruni, 70.472.0% with X. campestris pv.campestris, 69.1-70.7% with X.
axonopodis pv. dieffenbachia, and 68.7-70.3 % with X.
axonopodis pv. Citri.

The isolates of C. gloeosporioides representing the molecular
and phenotypic diversity observed above were tested
for their pathogenicity on mango fruits. The slow growing

Antifungal compounds: Substantial information of the
chemical nature of chief antifungal compound present in
Ipomoea fistulosa leaves could be gathered based on the
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interpretation of spectral data (UV, Proton NMR, C-13 NMR
and EIMS) and the structure could be tentatively elucidated
as that of an alkaloid. Spectral interpretation of the chief
antifungal compound present in Catharanthus roseus roots
also indicated that the compound is an alkaloid.

5.3.2 Minimization of yield losses due to pests
and nematodes

Eight phosphonates were synthesised and screened for their
activity against the mycelial growth of Colletotrichum
gloeosporioides. Compounds with polynuclear aromatic
moiety and heterocyclic moeity showed better activity
compared to other compounds.

Aonla: Ten varietal collections were evaluated for incidence
of fruit borer, Deudorix isocrates. These showed significant
variation in their reaction to the borer. ‘NA-10’ and ‘Chakaiya’
recorded the least damage (< 10%).

Screening germplasm of fruits, vegetables and
ornamemtal crops

Jackfruit: Observations on shoot and fruit damage from
Diaphina caesalis were recorded in 50 collections. Shootdamage ranged from 0.0 to 64.5%. Borer damage on fruits
ranged from 0.0 in accessions G-1, G-2, G-9 and ACC G-65 to
over 30% in G-18 (33.42%), G-5 (35.56%), G-4 (35.25%) and G16 (31.00%).

Rose
Breeding for powdery mildew and black spot resistance:
The cultivar ‘Venusic’ was crossed with various cultivars
and the progenies were evaluated for tolerance to powdery
mildew. Out of 37 progenies evaluated, the progenies R-13.4.1,
R-7.3 and R-13.7.1 showed 0%, 0.5% and 1% of disease
incidence respectively. The cultivars ‘Doreys Testerman’,
‘Cyclamen’, ‘Carefree Beauty’ and the genotype IIHR-11
which were tolerant to black spot disease were crossed with
various cut flower varieties. Out of 26 progenies evaluated,
two progenies namely R-11-2 and R-13-6 had less than 5% of
black spot infection.

Annona: Twelve varietal collections of Annona were
evaluated for resistance to the mealy bug Ferrisia virgata
and fruit fly, Bactrocera dorsalis. ‘Red Sitaphal’ was
completely free from mealy bugs. Washington-500797, a
variety with deep grooved fruit skin, recorded the highest
mealy bug incidence followed by ‘Local Sitaphal’ and
‘Balangar’. ‘Red Sitaphal’ and ‘Pink Mammoth’ showed
resistance to fruit fly both under field and laboratory
evaluation. On these varieties, fruit fly adults laid eggs which,
however, failed to hatch into maggots.

Gladiolus
Breeding for fusarium wilt resistance: Three hybrid
selections namely IIHRG8, IIHRG10, IIHRG11 were evaluated
for resistance to Fusarium wilt in comparison with
the varieties ‘Pink Friendship’ and ‘Psittacinus hybrid’
through artificial inoculation. The numbers of healthy c
orms retrieved were more in hybrids viz., IIHRG 1 (96.23%)
and IIHRG 10 (94.44%) compared to ‘Pink Friendship’
(81.82%). Hybridization was carried out using promising
hybrid selections and the progenies namely IIHRG1,
IIHRG2, IIHRG3, IIHRG8, IIHRG10 and IIHRG11 were
evaluated for various growth and cutflower parameters in
comparison with “Psittacinus hybrid”. The pink coloured
hybrids IIHRG10 and IIHRG11 were found promising for cut
flower purpose.

Chrysanthemum: Twenty five germplasm collections of
chrysanthemum, raised under shade-net were screened for
resistance to thrips, Microcephalothrips abdominalis in
relation to flower colour. Varieties of yellow-coloured flowers
attracted highest number of thrips (12.24/flower), followed
by white (6.82) and red (5.12) coloured flowers, the latter two
being on par.
Rose: Out of seventy five collections screened against thrips,
Scirtothrips dorsalis ,‘Eterna’, ‘Gold Strike’, ‘Kiran’,
‘Morning Sun’, ‘M. S. Randhawa’, ‘Local White’, ‘Manasi’,
‘R. stylosa’, ‘Chingari’, ‘Carribean’ and ‘Gladiator’ were least
susceptible while Rosa multiflora was free from thrips damage
on leaves.

Insecticide resistance management

Carnation

Chilli: Pongamia oil, followed by neem oil (both @ 0.2 %)
resulted in good synergism with Imidacloprid (0.5 ml/l) for
management of thrips, Scirtothrips dorsalis damage on chilli.
With pongamia oil combination, thrips damage rating recorded
was just 1.27, followed by neem oil combination (1.69 damagerating) compared to the Control (3.12). Pongamia oil @ 0.2 %
was found to be highly synergistic with Acephate too, by
recording just 1.75 damage-rating, followed by neem oil
combination with 1.91 damage-rating.

Screening for fusarium wilt resistance: Five accessions of
Dianthus chinensis collected during the year were evaluated
for tolerance to Fusarium wilt through artificial inoculation
and the disease incidence varied from 8% to 12%.

Anthurium
Breeding for bacterial blight resistance: Among the
Anthurium varieties / lines tested for resistance to bacterial
blight, the selection IIHRA1 had the least incidence (9.83%).
The commercial varieties namely ‘Honduras Red’ (41.2%),
‘Meningue White’ (48.3%), ‘Regina’ (48.5%), ‘Fantasia’
(39.6%), ‘Deep Pink’ (30.5%), ‘Tropical’ (33.6%), ‘Acropolis’
(47.9%), ‘Fla Orange’ (41.7%) and ‘Lambda’ (49.6%) were
found susceptible.

Rose: Synergistic action of different plant oils was evaluated
at 0.1% in combination with recommended dose of
Imidacloprid (0.5ml/l) against thrips, S. dorsalis on rose under
polyhouse conditions. All the oil combinations with chemical
caused significant mortality (76.86-92.12%) of thrips when
compared to control (6.54%) after 5 days of spray. Among
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the various oils tested, neem oil showed highest synergistic
action with 22.58 % increased mortality over the chemical
(70.54%), followed by pongamia oil with 20.02%.

Organic based integrated pest management
Use of vermiwash (hot) and vermicompost extracts
Onion: Three foliar applications of vermiwash (hot) and
vermicompost extract were given at 20-day interval. Results
indicated that vermiwash extracts moderately reduced thrips’
number but no significant difference in yield and bulb size
was seen.
Vermiwash (hot & cold) and vermicompost extract were tested
against aphids, diamond-back moth (DBM) and citrus mealy
bugs in the laboratory. No mortality of DBM was observed
in any of the treatments, including control. Data on mortality
in terms of number of aphids and citrus mealy bugs, subjected
to ANOVA, indicated no significant difference between
treatments.

Assay of Cry2A Bt protein expression in transgenic brinjal

for further stages. A simple method for in vitro bioassay of
Leucinodes orbonalis was developed.

Compatibility of new insecticides and fungicides

Comparison in yield-loss due to brinjal shoot and fruit Borer
(BSFB) under open-field and polyhouse conditions:

Mango: Insecticides and fungicides were assessed for their
compatibility in controlling hoppers and powdery mildew,
respectively, on ‘Banganapalli’ variety. There was no
significant difference in the efficacy of insecticides
(Imidacloprid and Carbaryl) when applied alone or in
combination with fungicides (Tridemorph and Hexaconazole)
against hoppers.

Data revealed significantly high incidence of BSFB in openfield (35%) in comparison to net-house (3%). Gall midge
incidence was also high outside (7 %) compared to net-house
(1%). More BSFB moths were trapped outside (125)
compared to that in the net-house (7 moths). There was also
the incidence of little leaf of brinjal (~1%) outside the
polyhouse as compared to nil inside. Economics need to be
worked out. A major limitation in cultivation of this variety is
its inherent susceptibility to bacterial wilt. To realize the full
potential of net-house cultivation, bacterial wilt resistance
needs to be incorporated as also methods to improve
pollination within the polyhouse.

Onion: Mixing insecticides (Acephate and Fipronil) and
fungicides (Chlorothalonil and Zineb) did not affect efficacy
of the former against thrips. These were physically compatible
and did not cause any phyto-toxicity to onion crop.
Chilli: Field experiment conducted to test the compatibility
of three insecticides (Acephate, Imidacloprid and Fipronil)
and fungicide (Triadimefon) indicated that their application
together did not affect their bioefficacy in controlling chilli
thrips, Scirtothrips dorsalis and powdery mildew,
respectively.

Insect vectors
Monitoring and survey for cucurbit viruses and vectors
(aphids)
A. gossypii was the predominant species (90% trap-catches),
followed by A. craccivora (6%), B. brassicae (3.5 %) and
M. persicae (0.5 %). Maximum number of aphids were trapped
in the third week of February (111 aphids/trap/week), followed
by the first and second weeks of February. Incidence of
PRSV-W on pumpkin (13 %) was recorded only in March.
Maximum number of aphids was observed in February,

Brinjal: A new insecticide, Rynaxpyr @ 0.3 ml/l was effective
for the management of brinjal shoot and fruit borer, L.
orbonalis by recording only 6.23 % fruit damage, followed
by Spinosad @ 0.2 ml/l (16.28 %), as against 30.88 % damage
in the Control.

Biotechnology
Bt transgenic brinjal cv. Arka Keshav for resistance to shoot
and fruit borer, Leucinodes orbonalis:
T0 transgenic plants with Cry2A Bt gene were grown in
contained net-house conditions and were subjected to PCR
analysis. Expression of Cry2A Bt protein in planta was done
by using qualitative dot-ELISA. Using the commercially
available Bt protein dipstick technology (Bt Xpresstrips®,
Desigen, India), the plants were qualitatively tested for
expression of Bt protein.
A method was developed to screen transformed regenerants
for expression of Bt protein and to identify positive-plants

Aphids incidence over time
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followed by July. Since A. gossypii is a very important vector,
results on monitoring winged aphids have implication in
understanding the epidemiology of a number of plant viruses.

Breeding line, IC 525235 X Arka Anoop (brown-seeded) was
tolerant with 30 % mortality and pest-incidence was 7.67 %,
whereas, mortality ranged from 82 to 95 per cent in all the
commercial checks. The tolerant line, IC 525235 X Arka
Anoop-(brown seeded), has been stabilized for flower color,
pod shape and plant type.

Population dynamics of aphid (Aphis gossypii) alates,
predator (Chilomenus sexmaculatus) in cucumber:
Population dynamics of Aphis gossypii and the coccinellid
predator Chilomenus sexmaculatus showed predators to
increase significantly with number of A. gossypii (alates),
indicating a density-dependent relationship during February
and July. Low infestation of aphids was seen on the cucumber
plant during rest of the months and so also the coccinellid
predator.

Rose: In vitro culture of rose embryo from cross combination
of Vivaldi and IIHRP-11 was attempted with an objective of
raising a large population for screening. Experimentations
attempted employing immature embryos (2-4 week old hips),
excision and culturing of embryos from ovules that became
soft after in vitro culturing, use of embryos from mature
seeds after subjecting them to scarification treatments, from
field or polyhouse grown plants did not yield any positive
outcome.

Pest management
Grapes
Monitoring of thrips, Scirtothrips dorsalis incidence on
grapes cv. Bangalore blue: Monitoring thrips on grape shoots
and inflorescence under unsprayed conditions showed that
there is sudden increase in the thrips population on shoots
during 46-56 days after pruning, which coincided with
blooming. There may be interaction of abiotic factors also
which will be elucidated in later studies in detail.

Relationship between A. gossypii (alates) and C. sexmaculatus
grubs over time

Bio-ecology of thrips vectors of tospoviruses with reference
to watermelon, chilli and tomato:
Molecular markers were used to identify various thrips
vectors such as Scirtothrips dorsalis, Frankliniella
schultzei, Thrips palmi & T. tabaci. PCR methodology was
used to identify intra species differences of T. tabaci and the
same was attempted for S. dorsalis & F. schultzei. With
regard to transmission, there was no clear-cut demarcation
in finding the efficiency of various stages in transmission.
Initial studies showed an evidence of replication of WBNV
in the nymphs of T. palmi. Eight hours of latent period of
WBNV in the nymphs of T. palmi was observed based on
PCR.

Thrips incidence during the cropping period

Management of thrips, S.dorsalis on grapes
Two sprays of the chemicals at recommended concentrations
given at fortnightly intervals showed no indication of
resistance to OP compounds upto 35 days after spray.

Breeding for insect resistance
French bean: Six breeding lines (F7 generation) with four
popular varieties for tolerance to stem fly were evaluated.

OP compounds showing their field efficacy compared to new
molecules at 15 DAS
Stem fly tolerant line (IC 525235 X Arka Anoop) (brownseeded) of French bean
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farm yard manure enriched with the 5kg each of P. fluorescens
(10 9 cfu/g) and T. harzianum (106 cfu/g) per hectare,
significantly reduced Rotylenculus reniformis and
Meloidogyne incognita in carrot roots by 78% and 76%
respectively. In untreated control 20.4% of carrots had
infestation of Erwinia soft rot and in P. fluorescens + T.
harzianum treatment there was significant reduction of
Erwinia soft rot and only 3.4% of carrots had infestation.
However, P. fluorescens + Paecilomyces lilacinus treatment
had Erwinia infestation of 5.8% carrots. There was significant
increase in yield of the crop by 17%. Cost:benefit ratio
(calculated for additional cost of bio-pesticide and additional
returns realized by application of the bio-pesticide)
was 1: 6.6

Sapota
Sapota seed borer, Trymalitis margarias
Monitoring of sapota seed borer, T. margarias infestation
across varieties:A continuous fortnightly monitoring of seed
borer clearly showed a temporal shift in the seed borer
infestation across the varieties depending upon the critical
stage of fruits None of the varieties screened were free from
seed borer and the intensity of infestation was found to
depend on availability of lime size fruits.
Stray-fruit sampling during off-season: Sampling of stray
mature sapota fruits further revealed 14.73% infestation by
T. margarias. Correlation analysis also showed highly
significant relation between stray fruits and seed borer
damage (r = 68**). The regression analysis also showed that
up to 79% variability in infestation during early periods can
be explained by stray fruits alone (= 0.81x - 70.114,R2 =
0.8392)suggesting that stray mature sapota fruits may be
serving as the major source of infestation.

Gladiolus: Experiment on management of disease complex
using bio-pesticides on gladioli inidacted that treatment of
corms with Pseudomonas fluorescens (109 cfu/g) and
application of 5 tons of farm yard manure enriched with the
5kg of T. harzianum (106 cfu/g) per hectare, significantly
reduced M. incognita and R. reniformis by 72 and 79 % in
roots of gladioli, respectively. Combination of Pochonia
chlamydosporia and T. harzianum was not effective in
managing nematodes in gladiolus. In untreated control the
fungal disease (caused by Fusarium oxysporum f. sp.
gladioli) infestation was 34.5% and in P. fluorescens + T.
harzianum treatment there was reduction of the disease. The
infestation was 16.8%. Significant increase (20%) in the
flower yield of gladioli was observed. Cost benefit ratio
(calculated for the marginal cost of the bio-pesticides and
marginal returns accrued by the application of the biopesticide) was 1: 5.4

Monitoring infestation/ parasitization levels of T. margaris
Live larvae were observed almost throughout the year
showing the presence of pest year round. The parasitization
of T. margarias was observed mainly during Dec’08March’09 coinciding with the main fruiting period. The
parasitization levels ranged from 7.15 – 19.38%.
Photo-response of adult T. margarias: Adults of both male
and female T. margarias were found to respond to light.
Erection of light traps attracted adult moths of T. margarias,
N. eugraphella and A. achrasella.

Minimization of yield losses due nematodes

Tuberose: Twenty-one genotypes of tuberose were screened
for tolerance to the nematode Meloidogyne incognita under
field-conditions and under artificial inoculation. Cultivars
Shringar, Suvasini and hybrid IIHR-6, were found to be
tolerant to this nematode.

Banana: A method for management of nematodes in banana
was standardized. Application of 2 kg of farm yard manure
enriched with Pseudomonas fluorescens (109 cfu/g) and
Paecilomyces lilacinus (106 cfu/g) per plant at planting-time
and at an interval of 6 months significantly reduced
Radopholus similis and Meloidogyne incognita infection
on banana roots by 72 and 82%, respectively. Significant
increase in yield of crop by 17% was observed. Cost:benefit
ratio (calculated for the additional cost of the bio-pesticides
and additional returns accrued by the application of the biopesticide) was 1:3.6

5.3.2 Sustaining the productivity under abiotic
stress
Mango
Production technology under rainfed conditions of Eastern
India: In situ orchards of Neelachal Keshri and Amrapali
mango with considerable success (76-88%) are being
established. Averages of total soil moisture during March,
April and May in root zone of six month old mango plants
ranged from 10.1 to 11.1% in different water harvesting
systems and from 10.1 to 12.58% in different mulching
systems.

In order to develop combination formulations, investigations
were carried out to evaluate compatibility of the bio-agents.
The results indicated P. fluorescens is compatible with P.
chlamydosporia, P. lilacinus and T. harzianum. However,
T. harzianum was found to be highly incompatible with P.
chlamydosporia and also inhibited the growth of P. lilacinus
by 18% in vitro. This data will be validated in vivo using
banana as a test crop, before developing combination
formulations of compatible bio-agents, which will be useful
to the farmers in the country.

Periodical soil profile moisture status under various moisture
conservation practices in rainfed mango cultivation revealed
that among the mulching treatments, plastic mulch was more
effective for soil moisture conservation. Plastic mulch
conserved 82 and 32% more soil moisture than control and
organic mulch treatments, respectively. Considering the effect
of various soil conservation structures such as full moon

Carrot: Treatment of seeds with Pseudomonas fluorescens
(109 cfu/g) and Trichoderma harzianum (106 cfu/g) each at
the rate of 10g /kg and subsequent application of 5 tons of
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and half moon terracing, trench and cup and saucer method,
full moon practice conserves highest soil moisture during
the dry spell periods

Grapes
Crop Production
Salinity tolerance in grape rootstocks:
Changes in lipid peroxidation and enzymes of anti-oxidative
pathway in rootstocks:. Salinity stress differentially increased
the lipid peroxidation and induced the activities of SOD,
catalase and peroxidase in the roots of grape rootstocks.
High activities of antioxidative enzymes in roots are
associated with salinity tolerance of Dogridge by the possible
regulation of salinity induced oxidative stress in roots.
Root anatomy: The xylem poles in the roots were closely
packed in Dogridge and Salt Creek while in St George these
were widely packed. The number of xylem poles per unit
cross section area in the salinity-untreated rootstocks ranged
between 24-38, with Dogridge revealing highest and St George
the least number. Salinity (250 mg/l NaCl) decreased the radial
width of xylem from 50.8-79.3 mm to 27.0-52.6 mm in different
rootstocks, without influencing the number of xylem poles
per area. The salinity-induced reduction in xylem radial width
was less (34%) in Dogridge and more (48.5%) in 1613.

Full moon terracing

Changes in root growth parameters: The root length and
root weight in the rootstocks, 110R and V. champinii under
100mg/l NaCl salinity showed an increase while the
rootstocks, Teleki-5A and 1103P showed consistent declining
trends in the root length and root weight under all the levels
of salinity. The increases in root length and root weight in
the rootstocks, 110R and V. champinii under moderate salinity
point towards better adaptation capacity of these rootstocks
to salinity.

Half moon terracing

Acid lime
Soil salinity: Out of three acid lime varieties that were
subjected to salt stress by using saline water having EC
vales of 0.6, 2.5 and 5.0 dSm-1, ‘Local Selection’ showed more
than 67 % reduction in yield while ‘Tenali ‘recorded only 22
percent reduction under salt stress. Growth of ‘Tenali ‘and
‘Gudur ‘were affected moderately. There was no significant
difference in rind thickness and T.S.S due to salinity
treatments. Fruit size was reduced by 15-18 percent under
2.56 dSm-1 salinity. Nitrogen content in the leaves reduced
from 1.8 % to 1.1. There was increase in Na, Ca, Mg and Cl
content in plant samples with increase in salinity.

Trench method

Sapota
Soil salinity : There was no significant change in soil ESP
and E.C values after giving 12 salt irrigations. No significant
effect of salt treatments was seen in growth and yield after
the second year. In general, yield performance was better in
Calcutta Round, DHS-1, DHS-2 and Kalipatti. Cricket ball
and PKM-1 gave poor fruit yields.

Guava
Soil salinity: Out of 15 guava accessions that were subjected
to salt stress, three accessions viz. Sardar, Karela and
P.catellianum were severely affected. These accessions

Cup and Saucer method
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conductance in grafted plants varied from 0.71 – 0.93 mol m2 -1
s and 0.72 mol m-2 s-1 in ungrafted control plants. The
grafted plants had higher dry matter accumulation compared
to ungrafted plants under both stress and control conditions.
The root dry matter was higher in the plants grafted on L.
cheesmanii and L. pimpinellifolium under stress condition.

showed Cl- toxicity symptoms. The Cl levels in plant samples
of these accessions ranged from 3.08-3.64 %.

Tomato
Moisture stress tolerance: A total of twenty-five BC1F4
progenies derived from different crosses combinations were
evaluated for moisture tolerance under field conditions.
Fifteen individual plant selections (IPS) were made based
on fruit yield and tolerance to moisture stress under field
conditions. Three individual plants viz, Arka Meghali x RF4ABC1F4-8-7-4 (2.40 kg/plant), Arka Meghali X RF4A-BC1F4-64-20 (2.25kg/plant) and PKM-1x RF4A-BC1F4-2-20-1 (2.00kg/
plant) performed better for tolerance to moisture stress under
field condition. In another set, a total of 14 advanced F4
progenies of a cross between 15SBSB X RF4A were evaluated
for tolerance to moisture under field conditions of which
15SBSB X RF4A-54-23 (3.00kg/plant) 15SBSB X RF4A-52-22
(2.35kg/plant) and15SBSB X RF4A-14-7 (2.30kg/plant)
performed better for moisture tolerance under field
conditions.

Development of crop management practices for tomato
production under soil moisture deficit condition
Significantly highest marketable tomato fruit yield in tomato
variety Arka Meghali, was recorded with 0.9 CPE irrigation
(40.2 t/ha) as compared to 0.5 CPE based irrigation (28.6 t/
ha). Among the five crop management practices tried, viz.,
5% kaolin clay spray, 35ppm PMA spray, polyethylene
mulching, use of hydrophyllic polymer, and control, highest
yield (42.7 t/ha) was obtained in polyethylene mulch compared
to all other treatments studied.

Chilli
Crop Improvement
Screening and selection of transgenic T2 generation chili
for moisture stress: Phenotypic screening of T2 generation
chili plants transformed with dreb1A and selection of tolerant
plants was performed in pot culture of 527 plants from 19 T1
lines. Water stress was imposed by withholding the irrigation
for 7 days. The plants were visually scored for wilting
symptoms. Of the 527 plants screened 50 plants from the six
lines have shown less/ no wilting symptoms. Of these, five
plants were selected for further analysis.

Development of transgenic drought and salinity tolerant
tomato:
Functional validation of Dreb2 and TP (trehalose
phosphorylase) gene was carried out intransgenic tobacco
plants transformed with dreb2 gene isolated from Sorghum
bicolor and TP gene isolated from mushroom. PCR and
Southern analysis have shown integration of the transgene.
A segregation ratio close to 3:1 was obtained in The T1
generation dreb2 tobacco plants suggesting a single copy
gene integration

Molecular analysis of the chilli plants by PCR for segregation
of the transgene was carried out using four sets of primers
with a amplicon length of 400-700 bp. The amplicon comprised
parts of promoter and parts of the gene.

Phenotypic screening of transgenic tomato seedlings for
moisture stress and salinity Tomato plants from 12 lines
were grown in pro-trays in duplicate in potting mix and
washed sand and fertigated with 0.25 X Murashige and
Skoog’s salts for preliminary screening of moisture stress
tolerance.
Crop Production
Morpho-physiological response of grafted tomato plants to
water stress: The plants of hybrid Laxmi were grafted on
three tomato species L. cheesmanii, L. pimpinellifolium and
L. esculentum (RF4A) and used as autografts. The grafted
plants were transplanted 15 days after grafting in the field.
Moisture stress was imposed by withholding the irrigation
for a period of 28 days at reproductive stage. In general,
there was a decrease in photosynthetic rate in stressed
plants. In grafted plants the photosynthetic rate ranged from
13.7 to 14.3 µmol m-2 s-1, while in ungrafted plants it was 13.5
µmol m-2 s-1 under stress. The stomatal conductance ranged
from 0.48 to 0.66 mol m-2 s-1 in grafted plants, while in
ungrafted plants the stomatal conductance was 0.57 mol m-2
s-1 under stress . Among the grafts, the plants grafted on L.
pimpinellifolium and L. esculentum (RF4A) had the higher
photosynthetic rate under stress. Autografted plants also
had higher photosynthetic rate (18.2 –23.8 µmol m-2 s-1) than
ungrafted plants (17.6 µmol m -2 s -1 ). The stomatal

PCR amplification of the genomic DNA
using the gene specific primers.

Drought tolerance: Three F8 populations of EG 132 X VN2
and one F6 population of GVMV2 X CM334 along with the
check variety G4 were evaluated under rain free conditions
in cement tanks. Water stress was imposed at reproductive
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Advanced populations were evaluated and their fruit yield/
plant ranged from 1.5-2.5 kg/ pt with an average fruit weight
of 150-200g/ frt. During the evaluation period the maximum
temperature of 360C and minimum temperature of 180C was
recorded. Promising five individual plant selections of
CPMR15XPBC843 (CHT1), CPMR15XPBC848 (CHT3),
CPMR28XPBC848 (CHT5), CPMR35X PBC843 (CHT 8) &
CPMR59XPBC848 (CHT 18) were further forwarded will be
evaluated during summer 2009 for fruit yield and quality

Performance of promising population F7GCVMV2 X CM334
under low moisture stress conditions

stage by withholding the irrigation for 60 days. In the
advanced populations the transpiration rate ranged from 3.57
to 6.4 mol m-2s-1and higher WUE was found in F8 EG132XVN23/7 and F8 EG132XVN2-10/8 (0.80 to 0.90 µ mol Co2/ mol H2O).
Observations on root and shoot traits have been taken.

Promising selections of Capsicum for heat tolerance

Crop Production

Crop Production

Effect of glycine betaine under water stress: The effect of
glycine betaine on plant yield was determined in water
stressed plants under field condition in Pusa Jwala and Arka
Harita. The water stress was imposed at flowering stage for
26 days during summer season. The glycine betaine was
sprayed at 0 day and at 10 days interval (3 spray) under
stress. The per plant yield was more in the sprayed plants (
48.15 g /plant in Pusa Jwala and 145.45 g /plant in Arka Harita)
compared to the unsprayed plants (29.27g/plant in Pusa
Jwala and 78.57g/plant in Arka Harita) under stress. The
photosynthetic rate was also high in the glycine betaine
sprayed plants as reported in the earlier studies

High temperature tolerance: Two cultivars of Capsicum viz.,
Arka Gaurav, and Arka Mohini were grown at 35o day and
25oC night temperature under controlled conditions. Arka
Gaurav had the maximum photosynthetic rate, stomatal
conductance rate and transpiration rate at vegetative and
flowering stage respectively. Proline content was also
maximum in anthers of Arka Gaurav which might be an
adaptive mechanism for tolerance to high temperature.
This temperature regime led to significant decline (37.8-60.4
%) in the leaf soluble protein content, with decline being
high at reproductive stage in cv. Arka Mohini. There was an
induction in 60, 70 and 90 KDa heat shock proteins (Hsps) in
the leaves under high temperature in both the cultivars and
the induction 70 and 90 KDa Hsps being more prominent in
cv. Arka Gaurav than in Arka Mohini. The contents of
individual polyamines, putrescine, spermidine and spermine
significantly increased in the flower buds (40.5-137.6%) and
flowers (69.5-181.8%) of both the cultivars.

Effect of different nutrient management practices for chilli
production under rained condition: Chilli hybrid Arka
Meghana was grown under rainfed condition during July to
December with different nutrient management practices such
as starter solution, foliar nutrition, use of biofertilizer, green
manuring and use of hydrophyllic polymer. Highest dry chilli
yield of 2.47 t/ha was recorded in the combination treatment
that received starter solution (10kg N/ha+12.5kg P2O5 /ha as
SSP at 10,17,24 DAT) + foliar nutrition (19 All 5g/L, 3 times) +
biofertilizers (Azospirillum+ PSB+ VAM @ 5kg/ha each) and
was followed by 12.5t/ha additional FYM (2.32t/ha); both of
which differed significantly from control (1.96t/ha). The yield
under 12.5t/ha additional FYM treatment was on par with
treatments such as foliar spray (2.22 t/ha), and green leaf
manuring @ 5t/ha (2.23 t/ha).

Capsicum
Crop Improvement
Heat tolerance: Evaluation of F6 individual plant selections
of CPMR15XPBC843 (CHT1), CPMR15XPBC848 (CHT3),
CPMR28XPBC848 (CHT5), CPMR35XPBC843 (CHT8) &
CPMR59XPBC848 (CHT18) for yield and fruit quality -

Induction of heat shock proteins under high temperature stress in
capsicum cvs Arka Gaurav and Arka Mohini
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Onion

Garden Pea

Crop Improvement

Crop Improvement

Drought tolerance: Twenty four F6 advanced generation
lines developed by crossing tolerant and susceptible lines
were evaluated for soil moisture stress. Three best performing
lines namely ST-154(bulb size-4.8x5.60cm, bulb weight-64 g,
TSS-11.8 and wilt index 2.5), ST-46(bulb size-4.5x4.80cm, bulb
weight-62g, TSS-11.0 and wilt index 2.75) and ST-49(bulb
size-5.2x5.00cm, bulb weight-58g, TSS-11.6 and wilt index 3.0)
were selected.

High temperature tolerance- Evaluation of breeding lines (F5)
for tolerance to high temperature: Breeding lines (F5
generation) resulting from the crosses between high yielding
varieties/lines (IIHR 7-6, 7-2, 18, 19, DPP9414, Arka Ajit and
CHPMR 1) with high temperature tolerant lines namely KTP 4,
IIHR 544, Magadi local and Oregon Sugar pod, Arka
Sampoorna were evaluated in row trial during summer 2009
(Feb. to April 09) under groups namely tall and dwarf types.
Among the tall types, 24 advance breeding lines of the three
crosses Arka Ajit x Arka Sampoorna, , IIHR 6-1 x Oregon Sugar
pod, IIHR 7-6 x KTP 4 were evaluated and the maximum pod
yield was obtained in (IIHR 6-1 x Oregon Sugar pod) 2 – IPS 23
(3.77 t/ha.) followed by (Arka Ajit x A. Sampoorna) 3 BK- IPS 8
and (IIHR 7-6 x KTP 4) IPS 12 BK with 3.43 and 3.40 t/ha.
respectively. In IIHR 544 (check) the pod yield was 1.63 t/ha.
The shelling percent in the above lines ranged from 53 to 56.3.

Crop Production
Glycine betaine in improving the drought tolerance: Field
experiments were conducted to test the effect of seed
treatment (2.5 and 5%) and foliar spray of glycine betaine on
water stressed onion cultivars Arka Kalyan and Arka
Niketan. Treatment with gycine betaine influenced the RWC,
photosynthetic rate, stomatal conductance, transpiration rate
and osmotic adjustment. in both the cultivars under water
stress conditions. All these parameters translated into an
yield increase of 14-19.6% in seed treated plants and 12-18%
in foliar sprayed plants of onion.

French bean
Crop Improvement
F4 population of the crosses between IC 525224 (heat
tolerant), IC 525239 and high yielding varieties Arka Komal
and Arka Anoop were evaluated under artificial conditions
for high temperature tolerance. Per cent injury to cell
membrane was minimum in line IC 525224 X IC 525239- 05-16. Percent cell injury varied from 11-18 % in breeding lines
whereas it was 60% in susceptible lines. These crosses will
be further tested during summer 2009.

Promising line of garden pea (Arka Ajit x A. Sampoorna) 3 BKIPS (3.43 t/ha.)tolerant to high temperature

5.4 Minimization of post-harvest losses
Mango
Extending storage-life: An integrated protocol comprising
pre-harvest fungicidal sprays followed by standardized postharvest practices was tested for two mango cultivars
(Alphonso and Banganapalli). It was found that storage-life
of mangoes could be extended to 5 weeks by MA-packing of
fungicide-treated mangoes in micro-perforated D-955 film and
storage at 8°C.
Enhancing ripening-rate:Mango (cvs. Alphonso and
Banganapalli) harvested at commercial maturity stage
exposed to 100 ppm ethylene gas in ripening chamber for 18
hours could be ripened in 7 and 10 days at RT (23-30°C) and
20°C, respectively, compared to 12 and 14 days in non-treated
fruits.

Promising heat tolerant line
(IC 525224 X IC 525239- 05-1-6) of French bean
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promising selections for fruit firmness (8kg/cm2) and extended
shelf (15-20 days) were IIHR-2174 x IIHR-1334 F2-11-5, IIHR2174 x IIHR-1334 BC1F1-8-9-1 and IIHR-2174 x Arka Meghali
F2-60-10. Advanced progenies recorded better firmness,
when compared to the respective parents viz; IIHR-1334 (5
kg/cm2) and Arka Meghali (4 kg/cm2).

Control of post-harvest rot: Application of azoxystrobin
(0.1%) was most effective in controlling post-harvest rot.
Among different post-harvest applications preceded by preharvest treatments, (i) post harvest usage of Neem leaf extract
(5%) or azoxystrobin (0.1%) preceded by pre-harvest
application of azoxystrobin (0.1%) was most effective in
reducing the incidence of fruit rot. Water treatment for 10
min. at 52 oC preceded by pre-harvest application of
azoxystrobin (0.1%) resulted in fruits free from anthracnose
and Aspergillus rot.

Six backcrosses and eight F3 populations were raised &
evaluated for fruit firmness & extended shelf life. Most
promising selections for fruit firmness were IIHR-2174 x Arka
Meghali F2-60-10 (8 kg/cm2) and 2174 x IIHR-1334 F2-11-5 (8
kg/cm2). Both these lines had shelf life 15-20 days.

Banana

Extension of storage-life: The storage life of tomato fruits
(harvested at breaker-turning stage) was extended upto 6
weeks at 12-13°C by integrated treatment of pre-harvest spray
of Iprodion + Carbendazim (0.2%) followed by post harvest
treatment with 1-MCP (250 ppb). The storage life at R.T. (2528°C) was 3 weeks by the same treatment.

Control of post-harvest rot: Three different pre- and postharvest treatment combinations prevented anthracnose rot
of banana: (i) Pre-harvest application of azoxystrobin (0.1%),
followed by post-harvest treatment with azoxystrobin (0.1%);
(ii) Pre-harvest application of carbendazim (0.1%), followed
by post-harvest treatment with azoxystrobin (0.1%) and (iii)
pre-harvest application of thiophanate methyl (0.1%),
followed by post-harvest treatment with azoxystrobin (0.1%).

Control of post-harvest rot: Among the different
fungicides evaluated pre harvest application of zineb
(0.2%) or chlorothalonil (0.2%) was most effective for
the control of the fruit rots where 92.40% and 92.00%
fruits, respectively free from rots. Pre harvest
application of chlorothalonil (0.2%) integrated with the
post harvest treatment with Vitex negundo leaf extract
(5%) could reduce the post harvest rots due to
alternaria, fusarium and anthracnose. It was closely
followed with the pre harvest application of
Chlorothalonil (0.2%) integrated with the post harvest
treatment with neem leaf extract (5%) where 90.67%
fruits were healthy. Pre harvest usage of carbendazim
+ iprodion (0.2%) integrated with the post harvest
treatment with neem leaf extract (5%); pre harvest
application of Vitex negundo leaf extract (5%)
integrated with the post harvest treatment with Vitex
negundo leaf extract (5%) recorded 89.33% and
88.67% healthy fruits, respectively. In untreated control
30.67% fruits were diseased.

Sapota
Extension of storage-life: Exposure of mature fruits of sapota
(cv. Cricket Ball) to 500 ppb 1-MCP for 18 hours delayed
ripening-rate and extended shelf-life to 12 days at RT (2230°C) compared to 6 days’ shelf-life in non-treated fruits. At
20°C, storage-life could be extended upto 16 days with 1MCP treatment compared to 10 days in non-treated fruits.
Uniform ripening: Mature sapota fruits (cv. Cricket Ball)
exposed to 50ppm ethylene gas (liberated from ethrel
solution) for 18 hrs could be ripened uniformly in 5 days at
RT (21-26°C) compared to 8 days in non-treated fruits.

Papaya
Uniform ripening: Papaya fruits (cv. Taiwan Red Lady)
exposed to 50ppm ethylene gas in a ripening chamber for 18
hrs could be ripened with uniform colour and firmness in 4
days at RT (26-32°C) and 7 days at 20°C. Newspaper wrapping
also helped in enhancing ripening-rate at both the storagetemperatures.
Standardization of CFB boxes for transportation: Papaya
packed in CFB box (telescopic type) with foam mat sleeves
as cushioning material had shelf-life 4 and 3 days at 1 and 2streak stages, respectively. Fruits wrapped in foam mat
sleeves were firmer (2.54 kg/cm2) than those with paper
wrapping (1.69 kg/cm2) at the edible ripe-stage. Papaya (1streak stage) packed in CFB box with foam mat sleeves as
cushioning material was found to be optimum for road
transportation studies.

Bitter gourd
Delaying ripening and extending storage-life: Bitter
gourd (Hybrid ‘Vishesh’) fruits harvested at 12 days maturity
remained green and storage-life could be extended to 14 days
by post-harvest treatment with 1-MCP (250 ppb) and
packaging in polyethylene bag (100 gauge, stored at

Tomato
Development of high-yielding varieties / hybrids of tomato
with slow-ripening and higher fruit-firmness for long
storage-life: Seven backcross progenies (BC1 F2) and five F3
families of the cross IIHR-2174 x IIHR-1334, four F3 families
of the cross IIHR-2174 x Arka Meghali and two BC1F2
progenies of the cross IIHR-2174 x 15 SBSB were raised and
sixteen IPS were made for further advancement. Most
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5.5 Product development and value addition
Mango
Fortification of beverage with aonla antioxidants: Beverage
prepared from Totapuri mangoes was fortified with aonla
antioxidants to improve the antioxidant capacity.
Antioxidants were added in the range of 0.02 to 0.06 % w/w.
There was significant increase in antioxidant capacity and
radical scavenging activity. Fortification with aonla
antioxidants will also make up for the loss in antioxidant
capacity on storage.
Dehydrated mango: Osmo-dehydrofreezing studies of
Alphonso and Dashehari slices were done. In Alphonso
slices, per cent weight loss, water loss and solid gain
in osmosed mango slices increased by dipping in 70o
Brix sugar syrup by increasing the duration of osmosis
from 1 to 4 h.

Delaying ripening and extending storage-life

12°C) Storage-life of untreated fruits at room temperature
(25-30°C) was 5 days.

Onion

Alphonso mango slices were subjected to
osmodehydrofreezing, dehydrofreezing and analyzed for
antioxidant capacity. There was no loss of antioxidant
capacity and total phenols in dehydrofreezed slices, whereas
a loss of around 12% in both antioxidant capacity and total
phenols was observed in osmodehydrofreezed slices. A
decrease of 11.3 and 35.6% was observed over control in
radical scavenging activity in dehydrofreezed and
osmodehydrofreezed slices respectively. There was no loss
of carotenoids in osmodehydrofreezed slices, but a loss of
11.8% was observed in dehydrofreezed slices.

Economics of PHL and marketing in onion: Field-level loss
in onion var. Bellary Red in Gadag area was observed to be
10.43 per cent comprising rot (7.5%), skin-out (0.17%),
doubles/splits (2.99%), and sprouts (0.11%). At the retail
level (in Bangalore), losses were observed to be 2.12 per
cent consisting of rot (1.52%), peel (0.49%) and sprouts
(0.11%). Besides, C grade produce (double and small) that
fetches only one-third price was observed to be 7.98 per
cent, thereby suggesting that there was a need to standardize
practices for production of better quality onion. Pathological
investigation of sampled lots of rotten onion bulbs indicated
that rotting of bulbs at the field level was mainly due to soft
rot (Erwinia carotovora var. carotovora), black rot
(Aspergillus niger Van Tieghem) and bulb rot due to
Sclerotium sp.
Cost of marketing onion worked out to Rs.2.66/kg which
consists of harvesting (15.05%), de-topping (9.03%), packing
material and bagging (10.54%), loading and transportation
(37.64%), unloading and weighing ( 3.01%) and PHL
(24.73%). On an average, the farmers realized a net price of
Rs.3.64/kg. Retailers incurred a cost of Rs.6.63/kg consisting
of loading (0.56%), transportation (5.28%), commission
(3.67%) and PHL (2.66%) besides the purchase price. Retailers
realized a net price of Rs.1.96/kg.
Post-harvest loss accounts for about 9 per cent of the
consumer’s price in the marketing channel. As PHL increases
the cost of marketing, it also has an impact on marketing
efficiency. Price spread was observed to be 60 per cent which,
without the PHL, would have been just 51 percent. If PHL is
also included as an item of cost of marketing, efficiency of
the already inefficient marketing system is further reduced.
It may therefore be inferred that efforts are needed to reduce
loss during post harvest handling of onion to improve
efficiency of the marketing system.

Osmotic dehydration in sugar syrup: Slices osmosed for 14 hrs in 70 oBrix syrup had total solids (%) 33.86 to 44.11%,
water loss (%) 23.6-41.0, solid gain (%) 9.6 to 11.6 and
weight loss (%) 14.0- 29.5. Partial drying of omosed slices
further reduced moisture level and resulted in non-sticky
product. The osmosis of mango slices in sugar syrup (1:2)
for 3hrs completely killed the molds, lactic acid bacteria and
coliforms from an initial population of 5, 250 and 90 cfu/ml
respectively.
Osmotic pretreatments for 2 hr in 70 oBrix syrup for Aplhonso
and 60 oBrix syrup for Dushehari, followed by 1h drying
resulted in best quality product. The shelf life was one year
at -18°C.
Carbonated beverage: Carbonation at 200psi CO2 improved
taste and overall acceptability of RTS beverage. The mild
heat treatment at 55-60oC was tolerable and no breakage of
bottles or bitterness of product was observed. Addition of
sodium benzoate (100ppm) in place of KMS gave better
stability to the product.

Aonla
Isolation of antioxidants from aonla: Antioxidants
were isolated from fruits of local variety having small size
and pinkish coloration. Aonla fruit dry powder was
fractionated in to 3 groups i.e., F1, F2 and F3. F1 (yield 48.54%)
was water insoluble, F2 (yield 16.96%) was water soluble
but alcohol insoluble and F3 (yield 34.50%) was soluble

Jasmine
Enhancement of shelf-life: Reduction of 26% in discoloration
and 28% of PLW, and shelf-life enhancement of 1.5 days was
achieved over control in Jasminum sambac var. Gundumallige
flowers by spray of BA at 50 ppm five days prior to harvest.
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in water as well as alcohol. Antioxidant fraction F3 was found
to possess highest antioxidant capacity of 526.81 mg/g
(FRAP) and radical scavenging activity of 620.66 mg/g
(DPPH). The fraction F3, when added to mango beverage
was found to improve the antioxidant capacity of
the beverage.

was 32.1 and 36.92%, respectively, for passion fruit and
guava. Pulping of guava in Wareing blender gave higher
yield (47.1%) compared to fruit mill(36.94%).

Custard apple
Carbonation:Application of 200psi CO2 + 100ppm Sodium
benzoate was an effective preservation method of carbonated
custard apple beverages. Carbonation at 200psi CO 2
improved taste and overall acceptability of RTS beverage.
The mild heat treatment of 55-60oC was tolerable and no
breakage of bottles was observed. Heating of product
resulted in mild bitter taste development. Addition of sodium
benzoate (100ppm) in place of KMS gave stability to the
product.

Osmotic dehydration of aonla segments: Aonla varieties
Krishna and NA-6 and NA-7 and NA-10 (control) were
evaluated for osmotic dehydration. The average final product
yield ranged from 32.2 –38.09 % in osmo-air dried NA-7
samples while it was 15.70% in control. Osmo-air dried sample
yield was 41.17% Krishna and 40.35% in NA-6. There was
loss of vitamin C during processing. Various osmotic
treatments remarkably improved acceptability of slices and
sensory score ranged from 65.50 to 77.00 while total score
was 27.17 (unblanched) and 26.67 (blanched) in control
samples

Prevention of browning in custard apple pulp during frozen
storage: Addition of ascorbic acid at 1500 to 2000ppm during
extraction of pulp from custard apple pulp, packaging the
pulp in polyethylene bags and storage under frozen
conditions at -18oC resulted in the maintenance of natural
colour during 3 months storage period. Untreated control
pulp had maximum browning (NEB 0.604 OD at 440 nm) while
value was low (0.215) in the sample treated with ascorbic
acid 2000ppm.

Grapes
Improvement of wine quality and wine making technology:
Light management in the vineyard and synchronization
of vine pruning for the quality enhancement of wine
was studied. Providing 50 to 75 percent shade net was
useful in quality improvement of Pinot Noir wines and mid
season pruning (25th November) in Cabernet Sauvignon
wines. Higher crop yield (>6t/ha) negatively influenced
the sensory attributes of Chenin Blanc and Sauvignon
Blanc wines.

Carrot
Juice: The enzyme treatment improved the juice yield by
8%. The carrot RTS with 50% juice and with other additives
such as cardamom (0.2%), ginger (0.3%), Adjustment of sugar
and acid content and various additives combinations were
prepared and carrot juice with cardamom and ginger was
found more appealing.

Two hundred strains of Saccharomyces and nonsaccharomyces yeasts were screened for enological
characteristics; out of which five strains were identified to
have promising enological characteristics with special
relevance to the release of bound flavours from grapes.

Banana
Dehydrated slices enriched with vitamin C and carotene: A
process was developed to make vitamin C and carotene rich
dehydrated slices of variety Robusta using impregnation
techniques. Osmotic pretreatments of banana slices resulted
in increased yield of dried product, and reduced nonenzymatic browning. Final product yield ranged from 32.5 to
36.9% as compared to 23.6% in control. Water loss ranged
from 22.8-26.5%, weight loss 19.2 to 23.7% and solid gain
4.7-15.2%. Final moisture content in product was 14.06 to
15.79% and water activity 0.55 to 0.58.

Pineapple
Osmotic dehydration: Osmo-dried samples of pineapple were
devoid of any coliforms, yeasts and molds, while, log 1
population of lactic acid bacteria was observed. The sugar
syrup after using twice for dipping the slices harboured lactic
acid bacteria (log 3), molds (log 1) and total bacteria (log 2),
indicating that syrup can be used twice for obtaining a
microbiologically stable product.

Passion fruit

Papaya

Carbonation: Application of 200psi CO2 + 100ppm Sodium
benzoate was an effective preservation method of carbonated
passion fruit beverages. Carbonation at 200psi CO2 improved
taste and overall acceptability of RTS beverage from passion
fruit. The mild heat treatment tried for preservation of juice
(55-60oC) was tolerable and no breakage of bottles was
observed at this temperature. Addition of sodium benzoate
(100ppm) in the place of KMS gave stability to the product.

Osmotic dehydration of slices: Slices and cubes of papaya
varieties Taiwan Red Lady subjected to osmotic
dehydration using 60 oBrix sugar syrup containing 0.1%KMS
+ 0.1%NaMS +0.5% CA with or without maltodextrin and
osmosed for 1 to 48 hrs resulted in product with variable
quality. Weight loss ranged from 13.0-42.2%. Yield in
osmotically dehydrated samples ranged from 24.6 (1hr
osmosis) to 33.5% (48hrs of osmosis) compared to control at
10.80%. Osmotically dehydrated samples were rated superior
for their orgenoleptic quality.

Passion fruit and guava blended RTS beverage: Passion fruit
(Hybrid Kaveri) 100kg and Guava (var. Allahabad Safeda) 30
kg were taken for scale up trials. The pulp yield on fruit basis
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5.6 Redcing cost of production and increasing
the profitability

Onion
White onion dehydration: Bulk trial on white onion
dehydration using 50kg lot indicated dried onion yield of
9.9% on fresh weight basis could be obtained. Sensory
evaluation studies using 9- point hedonic scale revealed that
curry prepared from dehydrated onion was acceptable in
terms of colour, taste/pungency and texture compared to
fresh and rehydrated samples. Storage studies of dried white
onion in three different packages, viz., PET jar (100g),
150gauge polyethylene pouch and plastic pallet at room
temperature showed that at the end of 6 month storage period,
samples packed in PET jar and plastic pallet retained original
colour where as sample packed in polythene pouch
developed browning.

5.6.1 Enhancing input use efficiency
Mango
Fertigation: In closely spaced mango var. Arka Anmol
(5mx5m), the fruit yield was highest with 50% evaporation
replenishment and 75% recommend dose of fertilizer given
through drip. The yields decreased with decrease in
fertigation levels and were lowest with 50% of the
recommended dose of the fertilizer and soil application. The
yield increase was mainly due to higher fruit number.
In fertigation trials with mango varieties, the yields were
higher with Amarpali, followed by A. Neelkiran, Alphonso
and Goa Mundkurd. Although the yields were higher with
100 % recommended dose of fertilizer the differences between
100 % and 75 % recommended dose of fertigation was not
significant.

Varieties for processing: Fifteen selected advanced
processing white onion lines (F5) were evaluated in field for
their performance. Two varieties for dehydration viz., WPL56, WPL-58, for fermented preservation WPL-433 and WPL
434, and for paste WPL-61 and WPL 65 were found to be
suitable.

Water use efficiency: At Bhuvaneshwar, mango hybrid Arka
Anmol (10m X10m) recorded significantly higher fruit number
and yield 271& 45 kg/tree) with daily drip irrigation at 75%
evaporation replenishment.

Tomato
Varieties for processing: A total of 10 hybrids were raised
and compared with commercial varities during October, 2008
to assess the processing qualities. The fruit weight was more
than 85 gms in case of H-13, Arka ananya,H-205, BMZ-21,
Fruit firmness was more than 10 lbs/sq. inch in case of Arka
Abhinava, Arka Shakthiman and H-205 and lower pomace
content (Less than 7.0) was found in H-13,BMZ-21, H-155,
H-198 and Arka ananya, The Juice Yield was very good in H197(70%) followed by H-213 and BMZ-21.

Organic mulching: In mango (var. Lat Sundari) significantly
higher fruit number (530/tree) and yield (86 kg/tree) were
recorded with organic mulching and 50% evaporation
replenishment through daily drip irrigation. Minimum fruit
number (331/tree) and fruit yield (53 kg/tree) was with control
(without irrigation). Maximum soil moisture content (14.90%)
was with organic mulching and 75% evaporation
replenishment followed by organic mulching and 50%ER
(14.50%) in the month of February, 2006 . Minimum soil
moisture content (3.45%) was seen in control.

Flowers
Air-drying: In Alstroemeria, silica gel embedded hot air oven
drying at 38o C for 24 h resulted in shelf-life of 50 days in air
tight plastic container at RT. Both wild (C. spicata) and
cultivated (C. plumose) celosia inflorescence harvested at
full colour stage yielded glossy and smooth texture dried
flowers under shade air drying. These dried flowers had shelf
life of seven months in open storage at RT. In antirrhinum,
bright colour with improved flexibility (35o) and shelf life of
70days was obtained by silica gel embedded drying in hot
air oven at 38oC for 24 h. Air drying under shade was found
feasible method in yielding superior quality dried
inflorescence in var. Magenta of cockscomb. Silica gel
embedded hot air oven drying at 38°C for 72 hours yielded
bright orange smooth texture petal flowers with good
flexibility and had shelf life of 6 months in air tight plastic
container in var. Meadow Brite of Echinacea.

Totapuri mechanical harvester
A mechanical Totapuri harvester has been re-designed and
fabricated. It has a two storied man positioning platforms
mounted on a trailer which is hitched to the tractor. A ladder
is provided at the rear side to climb and reach the lower and
upper platforms. The fruits are harvested by labours standing
on the platform using IIHR mango harvester. The harvested
fruits are collected on a cushioned collecting net which is
attched to the sides of the trailer . Paddy straw was used to
give cushioning to avoid damage to the falling fruits. The
harvesting capacity was estimated to be 3 tonnes/h.

Passion Fruit

Foliage

Water use efficiency: The second year crop responded only
up to 25% of evaporation replenishment. Fruit number and
yields were higher with 50% of evaporation replenishment
but on par with 25% evaporation replenishment.

Air-drying: Silica gel embedded hot air oven drying at 40oC
for 24h.yielded improved quality dried fern foliage green in
colour and smooth texture. Both air drying under shade and
sun resulted in foliage shedding.

Fertigation: Fertigation with 75% of recommended dose of
fertilizer resulted in higher yields which were due to higher
number of fruits per plant compared to 50% of recommended
dose of fertilizer through drip and soil application.
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Acid lime

Pomegranate

Response surface equations fitted to the yield data indicated
an optimum evaporation replenishment rate of 33% and a
fertigation level of 59% of the recommended dose of fertilizer.

Aril remover: A manually operated pomegranate aril remover
has been designed and developed. It has a perforated circular
base to keep the half cut pomegranate upside down. A semi
circular hitting cup is attached to a rod, which is operated by
a handle to have reciprocating movement. The hitting cup
hits the fruit and the arils are removed due to the hitting
force and passed through the perforation of the base. The
arils are collected through the collecting chute in a container.
The capacity is estimated to be about 50 kg/h.

Banana
Nutrient use efficiency: Nitrogen, phosphorus and
potassium fertigation in banana revealed that the maximum
pseudo stem height (278.80 and 245.76cm ), stem
circumference (68.54 and 64.57 cm), bunch weight (11.62 and
9.76kg/ plant) and fruit yield (29.05 and 24.15 t/ha) were
recorded due to application of 75% recommended dose of
fertilizer applied in the ratio of 3:2:1 at vegetative growth,1:3:2
at flowering stage and 2:1:3 at fruit developmental stage in
main as well as ratoon crop of banana Rasthali Pathkapoora

Mango, Pomegranate and Tomato
Grading and packaging machinery: An expanding belt type
size grader has been designed and developed to grade the
fruits based on minimum dimension (thickness in mango and
diameter in pomegranate). The size grader consists of feed
hopper, grading unit, collection trays and power transmission
unit. The length of grading bed is 1500 mm and it has an
expanding gap from inlet to outlet. The gap between belt at
inlet and outlet ends can be adjusted based on the fruit size.
The grading belt is operated at a linear speed of 7.6 m / min
by 2 HP electric motor and suitable gear reduction. The fruits
are graded into three grades and collected through the
collection trays fitted below the grading belt. The grader has
been tested for grading mango (variety – Banganapalli) and
pomegranate (variety – Bhagwa) fruits. For mango the grading
efficiencies for different grades were 77% for grade – I (60 65 mm), 71% for grade – II (65- 70 mm) and 70% for grade – III
(70 – 75 mm). The graded fruits were stored for a period of 12
days and studied for post harvest diseases. It was observed
that there was no significant difference between graded and
control fruits. For pomegranate grading, the grading
efficiencies for different grades were 91%, 88% and 92% for
grade – I (50- 60 mm), grade – II (60-70 mm) and grade – III (70
– 80 mm) respectively. This machine is also useful for grading
other round shaped fruits. The capacity of grader is 900 kg /
hr to 1.1 tonne / hr and cost of grader is Rs. 30,000.

Sapota
Studies carried out on 7-year old, healthy, productive ‘Cricket
Ball’ sapota [Manilkara achras (Mill.) Fosberg] trees
indicated that the absorption of isotope by mature leaf
showed better trend than that of the young leaf.
Intensity of root activity: During summer, the intensity of
root activity was considerably lower (1,72,535 dpm/g of dry
matter) due to cessation of rains compared to 3,60,489 dpm/
g of dry matter during early rainy season, 4,65,836 during
late rainy season and 5,21, 717 during winter that received
rains.
Root activity distribution: During summer season, the root
activity was well-distributed throughout the soil volume of
0-240cm radial distance and 0-60cm depth and the dominance
of active roots at 160 cm distance (42.6-55.3%) prevailed.
Further, the active roots also showed an increase at the
farthest distance of 240 cm (28.6-33.4%) to equal that of the
closest distance at 80 cm (27.1-32.4%). In general, the active
roots of 7-year old ‘Cricket Ball’ sapota trees showed a
tendency to predominate in a diagonal axis of 15æ% from the
surface considering the base of the trunk as the origin.
Presence of 33.2 -72.7% of active roots at 40-60cm depth
indicated that sapota is a deep-rooted fruit tree and hence
drought-resistant.

Chilli
Transplanter: A tractor operated low cost raised bed formercum-transplanter for chilli and other vegetable crops has
been designed and fabricated. The ridgers form a raised bed
of 1.20 m bottom width, 0.84 m top width and 12 cm height.
The seedlings/tubers/seeds are kept on protray stand. The
seedlings can be sown in 3 rows at spacing of 40cm or 2 rows
at spacing of 60cm or one row of spacing of 120cm by using
3 or 2 or 1 punch wheel. The spacing between seedlings can
be adjusted to 30 or 40 or 60cm by adjusting the spacing of
punches on punch wheels. The punch wheels dig the pits of
required size on the raised bed. The operators pick the
seedling/tubers/seeds from portrays/seed containers and
place the seedlings/tubers/seeds manually in the pits.
Earthing is done around the seedling/tuber/seed and the pit
is closed. Watering can also be done to the seedlings by
providing watering system. The transplanter-cum-seed

Tomato
Fertilizer prediction equations: for the targeted yields of
hybrid tomato were calculated and are given below:
Fertilizer N = 4.0027T – 0.7795 STN
Fertilizer P = 2.3463T – 1.7623 STP
Fertilizer K = 4.4804T – 0.9556STK
From these equations, the fertilizer required for a given target
yield of hybrid tomato can be calculated on the basis of soil
test values.
Fertigation: Experiments on fertigation using conventional
and specialty fertilizers on hybrid tomato resulted in a saving
of fertilizers to the tune of 30 % as compared to conventional
practice of soil application of fertilizers.
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sit on the frame of the transplanter and place the root of the
seedlings on the lines marked by the markers at the required
spacing. The six roller wheels press the root of the seedlings
in soil and shovels cover the roots with soil. Row spacing is
maintained by the spacing of the markers and the seedling
spacing is maintained manually by the labourers. The seedling
trays are provided on the frame for storage of the seedlings.
Seedlings are to be trimmed to 10 cm. height in the nursery
for transplanting. The row spacing in the present prototype
is 15 cm. and seedling spacing is 10 cm. The expected working
speed is 1 km/hr and field capacity is 0.8 ha/day.

planter is suitable for transplanting seedling of chillies,
capsicum, tomato, cabbage, cauliflower, brinjal and planting
of tubers of potato, gladioli, tuberose and seeds of okra,
peas, and other bean crops.
The transplanter is suitable for 35 hp tractor and field
capacity is 0.11 to 0.16 ha/hr and cost of transplanting is Rs.
2100 to Rs. 3100/ha.

Onion
Transplanter: A six-row tractor operated onion transplanter
for flat bed has been designed and fabricated. Six labourers

Totapuri mechanical harvester

Manually-operated
pomegranate aril-remover

Expanding-belt type size-grader for round fruits

Raised bed former-cum-transplanter for chilli and allied crops
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5.6.2 Round the year production

Rose

Mango

Cut-flower quality

Extending the harvest period

Selected lines IIHRP-2.28.1, IIHRP-3.18.2 and IIHRP-203 were
evaluated for the third year for their performance in
comparison with their parents and the commercial check
varieties. Bud length (4.00cm) and flower length (4.83cm.)
were maximum in IIHRP-3.18.2. Flower diameter (7.85cm.) was
maximum in IIHRP-2.28.1. Yield was highest in IIHRP-203
(128/sq.mt./year). Based on three years evaluation, rose lines
IIHRP-2.28.1, IIHRP-3.18.2 and IIHRP-203 have been selected
for their potential as cut flower varieties. Evaluation of eleven
advanced lines in comparison with commercial check varieties
has resulted in identification of seven superior lines viz.,
IIHRP-204, IIHRP-208, IIHRR-9.1, IIHRP-3.18.2, IIHRR-7.1,
IIHRR-7-2, IIHRR-7.7 in terms of quality and yield for further
testing.

Pruning fruited shoots 25 cm and application of GA at 100
ppm two and three times were done during August, October
and December months followed by application of Cultar
during April month. These treatments checked any off-season
flowering in Totapuri mango and also reduced the fruit yield
of main fruiting season compared to control. The Cultar at
2.5 and 5.0 g a.i/plant were applied to Totapuri mango 4 times
in the month of July and August 2008. Paclobutrazol
application increased the fruit yield and most pronounced
effect was with paclobutrazol @ 2.5 g a.i /plant applied during
3rd week of September (229 kg/plant) compared to control
(148 kg/plant). Paclobutrazol @ 2.5 g a.i/plant applied during
July 2nd week advanced the harvesting time of Totapuri by 26
days compared to control. The deblossoming of 25, 50, 75
and 100% flowering was done during February 2009. Only
vegetative flush was observed in all the deblossoming
treatments but it also reduced the fruit yield of Totapuri.

NPK spray
Foliar spray of NPK in 4 different ratios at monthly intervals
was given to sustain the quality of flowers in rose cv. Grand
Gala. It was found that spraying NPK in the ratio of 1:2:2
resulted in obtaining maximum flower stalk length (71.39 cm),
flower bud length (4.10 cm) and flower yd / m2 / yr (194.8) as
compared to control (65.11 cm, 3.97 cm, 162.5) respectively.
The next best treatment was with spraying NPK in the ratio
of 1:2:1

Protected cultivation of vegetables
Tomato
Evaluation of varieties, special adjustments
Three determinate hybrids namely Arka Ananya, Allrounder
and Abhinava were grown in a naturally ventilated polyhouse
during summer 2008 with 3 plant populations. Yields from
three hybrids did not vary significantly among themselves,
however, Arka Ananya recorded highest yield of 149.9t/ha.
Among the planting systems, 75cmx40cm spacing recorded
significantly higher yield of 156.1t/ha followed by
120cmx40cm (147.0 t/ha) and 150cmx40cm (132.6t/ha). The
plant height recorded was in the range of 290cm to 330cm in
three different un-pruned hybrids, indicating the possibilities
of growing determinate hydrids in polyhouse.

Orchids
The results of the pooled analysis of the experiment shows
that treatment comprising of biweekly foliar spray of 1:6:1
NPK recorded maximum number of florets per spike
(13.02),spike length (62.05cm),flower diameter(9.12 cm) which
were significantly higher compared to the other treatments
including control. The treatment also recorded maximum
average yield of 9.10 spikes per plant giving a B:C ratio of
2.7:1

Jasmine

Hybrids

Induction of off-season flowering by cultural methods

A total of seven F1hybrids were evaluated during February
to August 2008 in polyhouse. There were significant
differences among the entries. Yield per hectare ranged from
82 tons (Arka Ananya) to 105 tons for (H-5). H-5 and H-7
(102.5 t/ha) out yielded the check Arka Ananya by 28% and
25% respectively

In Jasminum sambac var. Single mogra, the effect of nutrient
application in split doses on the off-season flowering was
investigated in an experiment consisting of five treatments
10 kg FYM + 120:240:240 g NPK per plant in 4 equal splits
during February, May, September, December was found to
be significantly superior over the other treatments for flower
bud initiation which was the earliest (13.75 days after pruning),
100 bud weight (18.86 g), number of flowers per plant (117.58),
yield of flowers per plant (52.37g). During November and
December the quality of flowers was not affected and the
average pedicel length was 1.1cm, bud length excluding the
pedicel was 1.3 cm and flower diameter was 2.4cm. During
the month of January, the bud length (0.9 cm) showed
considerable reduction across all treatments. However, in
February all the bud quality parameters improved with the

Okra
Two cultivars of okra viz. Arka Anamika and US7109 were
grown in a naturally ventilated polyhouse during winter
months with 3 dates of sowing in October and November.
Okra fruit yield was significantly higher in mid-October
planted crop (28.1t/ha) compared to mid-November planted
crop (21.5t/ha). Among the cultivars, Arka Anamika and US7109 did not differ significantly in fruit yield (25.5t/ha and
26.6t/ha, respectively).
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bud length being 1.1 cm in the first fortnight and 1.2 cm on an
average subsequently.

attractive pink colour, and are small-sized (about 3 cm in
diameter). Average number of flowers per plant is 318.54

Chrysanthamum

IIHR-2 (Brown seedling): Early-flowering seedling selection;
bears grey-orange semi-double flowers 4.84 cm in size. This
selection produces flowers in 68.02 days that are medium in
height (32.43cm) with production of 135.26 flowers per plant.

Breeding for off-season flowering
IIHR-1 (Pink seedling): Early flowering seedling selection;
This selection produces flowers in about 62.92 days in July
- Sept. Plants are dwarf, about 24.14 cm high with yellow
green and medium leaves. Flowers are semi double type with

These selections are early flowering; off-season flowering
during July month and are suitable for potting and garden
purpose.
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stored Alphonso mango fruits than those stored at ambient
temperature. Experiments were carried out to understand the
mechanism and to device methods to overcome the problem.

5. 7 Food safety and enhancing nutritive value
5.7.1 Improving the quality and nutritive value
of horticultural crops

Fruits free from ST were found to have the seed either in a
dormant condition or had lost viability, as reflected by TTC
test and hormone levels t(able below).

Mango
Spongy tissue (ST) occurs at a higher frequency in coldStorage temp

Fruit status

Seed status

JA

ABA

GA3

Ambient

Healthy

Dormant & viable

18.54

3.43

240.7

Ambient

Healthy

Non- viable

4.46

0.56

11.38

Ambient

ST

Non dormant & viable

7.14

1.07

449.46

Cold

Healthy

Non- viable

2.08

0.21

8.20

Cold

ST

Non dormant & viable

4.13

0.16

189.68

Cold

Healthy (PBZ)

Dormant & viable

8.25

1.94

109.73

SEM ±

0.658

0.147

7.52

C.D (P= 0. 05)

1.94

0.43

22.15

JA=Jasmonic acid; ABA=Abscisic acid; GA3 =Gibbererellic acid

Levels of endogenous growth hormones (µg/g fresh weight) in seeds of cv. Alphonso stored at 13°C and ambient conditions

Possible reasons for absence of ST in some cold-stored fruits
could be any of the following:

In a few instances where the embryo of the seed or the
funiculus connection at hilum was damaged by infestation
with mango stone weevil (MSW), the fruits were found to be
free from ST incidence.
Respiration rate of ST-affected fruits was significantly higher
than that of healthy fruits. It was also observed that
respiration rate of ST-affected mesocarp was significantly
lower than that of the healthy mesocarp, while, respiration
rate of seeds from ST-affected fruits was nearly twice that in
seeds from healthy fruits irrespective of storage at ambient
or cold temperature (13°C).

●

The seed may be dormant as reflected by relatively
high levels of JA and ABA (table above)

●

The seed may have lost viability as revealed by TTC
test and reflected by lower levels of ABA, JA and GA3
(table above), and

●

Disconnection of funiculus at hilum and/or damage to
embryonic axis due to infestation of the seed by mango
stone weevil (MSW) – an insect pest.

i) Fortification of beverage with aonla antioxidants

Seed respiration rates were significantly low in cold-stored
fruits compared to those under ambient conditions,
irrespective of treatments. However, the extent of reduction
in seed respiration rate was 66% in PBZ treated fruits, while,
it was only 26% in GA3 treated and control fruits stored
under cold.

Beverage prepared from Totapuri mangoes was fortified with
aonla antioxidants to improve the antioxidant capacity.
Antioxidants were added in the range of 0.02 to 0.06 % w/w.
Antioxidant capacity of the control was 41.55 mg/100g DM
(FRAP) and radical scavenging activity was 97.74 mg/100 g
DM (DPPH). There was significant increase in antioxidant
capacity and radical scavenging activity with the addition of
aonla antioxidants to the beverage. Antioxidant capacity
(FRAP) of the beverage has increased to 113.45, 166.94 and
210.88 mg/100g DM with the addition of 0.02, 0.04 and 0.06%
w/w of aonla antioxidants. Radical scavenging activity also
increased from 97.74 in the control to 300.11 mg/100 g DM
with the addition of 0.06% w/w aonla antioxidants. Apart
from increasing antioxidant activity, fortification with aonla
antioxidants will make up for the loss in antioxidant capacity
on storage.

Higher levels of jasmonic acid (JA) and ABA in seed from
healthy fruits indicated their dormancy status (Table 1). This
observation confirmed that ST incidence in cv. Alphonso
was directly related to higher metabolic activity of that seed
which was in germination mode.
Thus, down-regulation of seed metabolism is an appropriate
strategy not only to prevent internal breakdown in Alphonso
mango, but also to prolong shelf-life in cultivars where the
funiculus connection at hilum is intact.
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Antioxidant
added (% w/w)

Total phenols
(mg/100 g DM)

Radical scavenging activity
Total antioxidant capacity
(mg/100 g AEAC DM) (DPPH) (mg/100 g AEAC DM) (FRAP)

Control

86.47

97.74

41.55

0.02

127.09

181.03

113.45

0.04

158.46

246.66

166.94

0.06

184.49

300.11

210.88

Total phenols and antioxidant capacity in mango beverages with added antioxidants

ii) Dehydrofrozen mango

to possess very high antioxidant capacity next only to aonla.
Antioxidant capacity (FRAP), radical scavenging activity
(DPPH), total phenols and flavonoids of the freshly harvested
mature fruits were 3170, 3617, 6669 and 1400 mg / 100 g (AEAC
units) DM respectively. Antioxidant capacity and other
related parameters were found to increase on ripening. An
increase of 34.07, 18.82, 15.53 and 4.34% was noticed in
flavonoids, radical scavenging activity (DPPH), antioxidant
capacity (FRAP) and total phenols on ripening at room
temperature for 14 days.

Alphonso mango slices were subjected to osmodehydrofreezing, dehydrofreezing and analyzed for
antioxidant capacity. There was no loss of antioxidant
capacity and total phenols in dehydrofreezed slices, whereas
a loss of around 12% in both antioxidant capacity and total
phenols was observed in osmo-dehydrofreezed slices. A
decreasse of 11.3 and 35.6% was observed over control in
radical scavenging activity in dehydrofreezed and osmodehydrofreezed slices respectively. There was no loss of
carotenoids in osmo-dehydrofreezed slices, but a loss of
11.8% was observed in dehydrofreezed slices.

Antioxidant capacity, total phenols and flavonoids of bael fruit

Aonla

Percentage retention of antioxidant capacity, DPPH activity,
carotenoids and phenols in dehydrated mango slices.

Isolation of antioxidants from aonla

Bael

Antioxidants were isolated from fruits of local variety
having small size and pinkish coloration. Aonla fruit dry
powder was fractionated into 3 groups i.e., F1, F2 and F3.
F1 (yield 48.54%) was water insoluble, F2 (yield 16.96%)

Bael fruit, which is grown in many parts of India, was
evaluated for its antioxidant capacity. The fruit was found

Yield(%)

Total phenols
(mg/g DM)

Flavonoids
(mg/g DM)

F1

48.54

144.7

13.78

344.45

256.04

F2

16.96

113.35

9.39

339.47

276.74

F3

34.5

236.77

23.93

620.66

526.81

Radicalscavengingactivity
(mg/g AEAC DM)(DPPH)

Total Antioxidant Capacity
(mg/ g AEAC DM)(FRAP)

Total phenols, flavonoids and antioxidant capacity in antioxidant mixtures extracted from aonla
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were evaluated for their capacity to scavenge peroxides and
influence catalase enzyme. None of the phenolic acids and
flavonoids could scavenge the peroxides under laboratory
conditions. However, all the chemicals inhibited the catalase
enzyme to different levels. Inhibition of catalase was
negligible with gallic acid (0.15% per µg) and tannic acid
(0.49% per µg) when compared to chlorogenic acid (2.07%),
catechin (4%) and quercetin (2.25%). This indicates that
phenolic acids are better antioxidants than flavonoids

was water soluble but alcohol insoluble and F3 (yield 34.50%)
was soluble in water as well as in alcohol. Antioxidant fraction
F3 was found to possess highest antioxidant capacity of
526.81 mg/g (FRAP) and radical scavenging activity of 620.66
mg/g (DPPH). The fraction F3, when added to mango
beverage was found to improve the antioxidant capacity of
the beverage.

Grapes - Nutrition
i) Assessment of antioxidant capacity, phenolic acids and
flavonoids of wines made from grapes grown in different
regions: Wines made from Cabernet Sauvignon grapes grown
in Bijapur and Bangalore were analysed for their antioxidant
capacity and also for resveratrol content. Significantly
higher anthocyanins (175%), total phenols (49%), total
flavonoids (133%), ferric reducing antioxidant capacity
(86%) and DPPH radical scavenging activity (116%)
were seen in wine made from grapes grown in Bijapur region
when compared to Bangalore region. Resveratrol, a
compound which protects against cardiovascular diseases,
was more in Bijapur region wines when compared to
Bangalore region wines.

Grapes - Crop regulation
Flame Seedless: In a growth regulator trial, post bloom
application of GA and 6BA in varying concentrations at
different stages of berry development showed highly
significant effects on 50 berries weight and TSS compared to
untreated control. The highest test berry (50 berries) weight
of 180 g was recorded on dipping bunches with 25 ppm GA +
10 ppm 6 BA once each at 4mm and another at 8mm berry
stage. Increasing the dose of 6 BA to 25 ppm along with 25
ppm GA also gave the same result, suggesting that for
cultivar Flame Seedless, 10 ppm 6BA is adequate. The berry
size measured in length and diameter was also significantly
higher (19.2 mm length and 18 mm diameter) with the
application of 25 ppm GA+ 10 ppm 6BA at 4 mm and 8 mm
berry stages.

Total phenolic acids were more in Cabernet Sauvignon
wines from Bijapur region (156.29 ìg / ml) when compared to
Bangalore region (51.97 ìg / ml). In Bijapur wines cinnamic
and vanillic acids were highest followed by hydroxybenzoic
acid, but, in Bangalore wines hydroxyl benzoic acid
and vanilic acid were highest followed by hydroxyl-cinnamic
acid and coumaric acid. Syringic and protocatechuic acids
were significantly higher in Bijapur wines. Bijapur region
wines had higher catechin and quercetin content when
compared to Bangalore region wines.

Creating varying light regimes in the inter row spaces with
different shade nets could not influence the quality of Flame
Seedless; especially in the development of skin colour. The
TSS was highest (17.67OB) and was significantly higher when
compared to gable, natural canopy, green or black shade net.
It implies that cv. Flame Seedless needs clear inter space
gable area for good light penetration to result in optimum
development of flame coloured bunches.
In order to ascertain the role of basal leaves on bunch bearing
shoot, a trial was initiated involving removal of leaves on the
shoot below the bunch. The treatments consisted of
progressive removal of leaves from 1 to 5. Irrespective of the
number of leaves removed it brought significant differences
in test berry weight (192 g) and juice acidity (0.3%).

ii) Assessment of changes in antioxidant capacity of wines
during storage: Total antioxidant and radical scavenging
capacity of 2 red and 3 white wines made from French varieties
were analyzed after 2 years of storage. Bangalore Blue wine
was included for comparative studies. Red wines from
Cabernet Sauvignon and Pinot Noir were found to possess 3
to 4 times higher antioxidant and radical scavenging activity
when compared to other white wines made from French
varieties and red wine from Bangalore blue. Higher antioxidant
activity was mainly due to significantly higher total phenols,
flavonoids and anthocyanins of red wines (4 to 6 times) when
compared to white wines.

Sharad Seedless: In a growth regulator trial, post bloom

Reduction of antioxidant parameters during 2 years of storage
was more in Bangalore blue due to significant loss in
anthocyanin content. Losses in white wines were relatively
lower when compared to red wines. Red wines lost more of
anthocyanins and flavonoids but white wines lost more of
total phenols.
iii) Evaluation of effect of peroxide scavenging ability of
phenolic acids and flavonoids and their effect on catalase
enzyme: Phenolic acids (gallic acid, tannic acid and
chlorogenic acid) and flavonoids (catechin and quercetin)

Flame Seedless
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antioxidant and radical scavenging abilities were higher in
genotypes 91, 92 and 93 due to higher anthocyanins, phenols
and flavonoids. Genotype 437 also showed higher antioxidant
capacity due to higher total phenols and flavonoids in spite
of having lower anthocyanins. Lower antioxidants were
observed in genotype 435 and 455 due to very low
anthocyanins and phenols. Correlation coefficients indicated
that antioxidant capacity as measured by FRAP was more
related to total phenols and anthocyanins.

application of lower concentration of GA (25 ppm) coupled
with higher concentration of 6 BA (30 ppm) or conversely
higher concentration of GA (50 ppm) along with lower
concentration of 6 BA (10 ppm) gave significantly higher 50
berries weight. Maximum berry length (28.68 mm) and
diameter (19.24 mm) were achieved with 25 ppm GA plus 30
ppm 6 BA, applied once at 4 mm and 8 mm berry stages
followed by only GA (25 ppm) at 10mm berry stage. However,
higher TSS (19.87O B) was recorded with application of only
GA 25 ppm at all the stages. Rachis length and juice acidity
were significantly higher with higher GA (50 ppm) and lower
concentration of 6 BA (10 ppm).

Carrot
Antioxidant activity, total phenols and carotenoids of
five carrot lines were evaluated. Antioxidant capacity
(FRAP) was highest in 295 (31.83 mg/100g) and lowest in 314
(3.03 mg/100g) Radical scavenging ability values were in the
range of 5.41 (305) to 39.92 mg/100 g (295). Carotenoids were
highest in 315 (12.96 mg/100g) and lowest in 295 (0.98 mg/
100g. Antioxidant and radical scavenging abilities were
strongly related to total phenols content rather than
carotenoids.

Antioxidants - Vegetables
Tomato
Fruits of cherry tomatoes (5 varieties), one cultivar (Arka
Ashish) and one wild species (L. pimpenellifolium) were
screened for antioxidant capacities. Higher antioxidant and
radical scavenging ability was seen in HAT-121 and VRCT-17
due to significantly higher total phenols and flavonoids. Higher
vitamin C was seen in HAT-20 and HAT-121. Arka Ashish
recorded lowest vitamin C. Higher carotenoids and lycopene
was recorded in HAT-20, Arka Ashish and VRCT-17.

Amaranthus
Twelve advanced breeding lines of amaranth along with the
check varieties; Arka Suguna, Arka Arunima and local were
evaluated during summer, kharif and rabi seasons for leaf
yield and yield parameters. Maximum plant weight and leaf
weight was recorded by IIHR-1-24 (55.7 and 23.7g
respectively) during summer, by IIHR-3-15 (301.7g and 115 g
respectively), during kharif and by IIHR-1-21 (128.3 g and
59.2 g respectively, 8.5 t/ha.) during rabi season.

Fruits of L. pimpenellifolium were analysed for antioxidant
parameters. This species recorded fairly good quantities of
vitamin C (19.50 mg/100 fw) and total carotenoids (15.61 mg/
100g fw). Mean total phenol and flavonoid contents were
78.35 and 9.51 mg/100g fw respectively. Total antioxidant
capacity and radical scavenging abilities were 34.10 and 15.09
mg AEAC/100g fw respectively. Data indicated that this
species is a good source of antioxidant capacity with fairly
good vitamin C and carotenoids.

Antioxidant capacity, nitrates and oxalates of the breeding
lines have been estimated along with check varieties during
summer, kharif and rabi seasons. Maximum antioxidant
capacity has been recorded by IIHR-1-19 during summer
(365.4 mg DPPH activity/100 g fresh wt) and Rabi (595 mg
DPPH activity/100g fresh wt) and by IIHR-70-2 (583 mg DPPH
activity/100 g fresh wt) during kharif season. Minimum nitrate
and oxalate contents were recorded by IIHR-7-3 (86.4 mg
and 1910.5mg /100 g fresh wt. respectively) during summer
and by IIHR-7-2 (67.0 mg and 2223.2mg /100 g fresh wt.
respectively) during kharif season. During rabi season,
minimum nitrate content of 29.9mg /100 g fresh wt. has been
recorded by IIHR-7-4 whereas, IIHR-7-3 recorded lowest
oxalate content of 1577.7mg /100 g fresh weight.

Tomato fruits of Arka Ananya were harvested at green,
breaker and table ripe stages to understand the effect of
stage of harvest on the total antioxidant quality of fruits at
table ripe stage. All the fruits were ripened under laboratory
conditions. Antioxidants were quantified at green, breaker,
table ripe and over ripe stages. Results indicated that the
antioxidant and radical scavenging abilities (FRAP and DPPH)
were higher at table ripe stage in fruits harvested at table ripe
stage when compared to fruits harvested at green and breaker
stages. These fruits also showed higher carotenoids,
lycopene, vitamin C and total phenols. Therefore fruits
harvested at table ripe stages are better than the fruits
harvested at breaker stages and ripened in the lab. The
increase in the antioxidant parameters in the table ripe
harvested fruits when compared to breaker stage harvested
ones was from 40 to 60%. Total phenols decreased with the
increase in the stage of ripening. Total carotenoids and
lycopenes were found to increase further from the table ripe
stage to over ripe stage due continued accumulation of
carotenoids.

Chrysanthemum
Eight hybrids were planted and evaluated for quantitative
characters. HY-1, HY-2, HY-4 and HY-6 are suitable for
cut flower purpose. The Hy-3, HY-5 is suitable for
garden use.

Gerbera
Among the 5 advanced lines evaluated earlier IIHR 99-2,
was identified for release, IIHR 99-1 was registered in
NBPGR. Among these advanced lines, 99-3 a double
coloured line and 2003-2 double with reddish petals were
identified by the Germplasam Advisory Committee to register

Onion
A total of 8 onion genotypes were analysed for antioxidant
and radical scavenging abilities. Results indicate that
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added to the existing collections. In all 52 accessions
belonging to 4 Dianthus species have been maintained as
germplasm. Twenty one recently collected varieties have been
planted and are being characterized for future utilization.

in NBPGR for their novel colour and capability of
growing them outside. The plants of lines 2000-1, 2000-2,
2000-3, 2004-1, 2004-2, 2004-3, 2005-1 and 2005-3 were
evaluated for their economical characters continuously and
they found on par with advanced lines. All the lines are on
par with the variety Savanah. The line 2000-3 found to be
highly tolerant to thrips.

Three inter specific hybrids viz., IIHRC-1, IIHRIS-1and
IIHRIS-2 have been registered with NBPGR, New Delhi for
their unique ornamental values as mini spray, micro and pot
carnations respectively.

Gladiolus

To know the adaptability of IIHRP-1 (later named as “Arka
Flame”) across varied agro climatic zones, AICRP trials were
initiated at 4 locations viz., Kalimpong, Hyderabad, Pune
and at IIHR Bangalore. Plants of IIHRP-1 (Arka Flame) were
multiplied and supplied to collaborating centers for multi
location trials. Six farm trials have been initiated under ZREAC
Zone 5 of Karnataka State. The variety has been approved
by recently held ZREAC meeting.

In a replicated trial hybrid selections viz., IIHRG 4, IIHRG 5,
IIHRG 6, IIHRG 7, IIHRG 9, IIHRG 12 and a check variety
Friendship were evaluated. Data was recorded on quantitative
and qualitative traits. Based on qualitative traits hybrid
selections viz., IIHRG 5, IIHRG 6 and IIHRG 9 were found to
be promising with attractive floret colour. Vase life of
promising hybrids/varieties in plain water was recorded and
it varied from 7 to 9 days. Crosses were made involving
promising hybrids and varieties having attractive floret
colour in nine cross combinations and 701 hybrid seeds were
collected. Hybrid seedlings were raised from previous year’s
crosses. Out of 44 interspecific cross combinations, in one
cross combination 13 seeds were obtained. A total of 2000
open pollinated seeds from Gladiolus callianthus were
collected for further evaluation.

Efforts have been made to improve these hybrids to the level
of cut flower carnation genotypes through back cross
breeding approach. Since seed setting was not observed in
all the three promising interspecific hybrids, ploidy
manipulation work was initiated. During the period under
report, IIHRC-1 was subjected for varied levels of colchicine
across 4 durations. To isolate putative colhiploids, from the
survived plants, observations were recorded for stalk length,
number of flowers/stalk, 5th internodal length, number of
nodes, 5th leaf length and width. The wide ranges observed
for 5th internodal length, 5th leaf length and 5th leaf width were
3.5-6.0, 8.5 cm-14.2 cm and 10 mm –13 mm respectively. The
range for stomatal size noticed was 5.5 mm to 7.5 mm.

Anthurium
Larger number of lines was screened for the
fragrance and desirable spathe and spadix. The hybrids which
are non fragrant with desirable spathe and spadix found to
be AH1, AH2, AH3, AH4, AH5, AH10, AH11, AH19, AH21,
AH27.AH47 and AH 54. The hybrids which showed both
fragrance and desirable spathe and spadix characters, were
AH12, AH13, AH14, AH16, AH20, AH23, AH24, AH25, AH26,
AH28, AH34, AH40, AH41, AH45, AH46, AH52, however
most of these hybrids showed white spathe and chocklate
brown spadix. The smooth spathe was found in these hybrids,
which is not highly preferred in the market.

Specialty flowers
In Heliconia, to identify the potential varieties suitable for
the market, nine varieties viz., Guyana (red), Distans (red/
yellow), Red Giro (red), Imperial (Pink/white), Andrian (yellow/
red), Ladi di (red), Macas Pink (Pink/Cream productive
medium), Golden Torch (Yellow) and Miniature(red),were
established and evaluated. Plant height ranged from 46.16
cm (miniature) to 165.46 (distans). Golden Torch recorded
maximum number of spikes (10.96) whereas Adrian registered
least number of spikes (2.43). Rachis length, a prominent
quality parameter, ranged from 6.54 cm (Adrian) to 17.61 cm
in Red Gyro. Imperial and Macas Pink recorded maximum
vase-life of 13.83 to 13.66 days, respectively.

China Aster
A total of 156 individual plant selections were made for flower
colour and plant type. Seven promising lines of China aster
were evaluated. IIHR/11, IIHR/01, IIHR/02 and IIHR/32 were
suitable for cut flower purpose, IIHR/11 and IIHR/18 were
suitable for pot purpose, IIHR/03 and IIHR/35 were suitable
for bedding.

Red Ginger
Four promising clones which showed deep red coloured
bracts were multiplied. The variety Kimi was found to be
shy-flowering.

Dianthus
Fifteen new genotypes were collected during 2008-09 and
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5.8 Ensuring environmental
horticultural crops

safety

Organic carbon (0.2%), pH (5.21), available N ( 190.8 kg/ha),
P (23.96 kg/ha) and K ( 116.94 kg/ha ) .

in

Papaya

Monitoring and development of packages for
ensuring safe environment in horticultural
production

Organic production of papaya
After completion of the first crop of papaya, changes in soil
health parameters were assessed in detail following standard
protocols. In addition to routine soil chemical properties,
soil biochemical and soil microbial qualities in the form of
soil respiration, mineralizable nitrogen, microbial population,
enzyme activities viz., urease, dehydrogenase â-glucosidase,
phosphatase were assayed. The results of the soil microbial
population (Table1) indicated that in general bacteria (116.4–
141.8 x108 cfu g-1), fungi (8.4-18.3 x104 cfu g-1), actinomycetes
(13.6-17.8 x105 cfu g-1) and total diazotrophs (15.0-23.2 x104
cfu g -1 ) were significantly higher in all the organic
amendments applied treatments when compared to control
and recommended inorganic fertilizer treatment. The organic
amended treatments recorded significantly higher soil
respiration (7.26 to 10.10 mg C kg -1 of soil hr -1) and
mineralizable N content (42.0 to 56.0 mg N kg-1 of soil) as
compared to recommended dose of NPK and control (table
below).

Mango:
Organic production of mango (cv. Mallika)
In the ongoing organic mango experiment at CHES,
Bhubaneswar, observations on vegetative growth parameters
were recorded after second year of imposition of treatments.
Maximum trunk cross sectional area of tree at 5 cm above
and below the graft union were recorded with the application
of recommended dose of chemical fertilizers and it was at par
with equivalent dose of organic source of fertilizers. Neem
oil pasting was found to be the best treatment for protecting
mango trunk for 90 days from termite attack.
Soil samples were collected to determine the physico-chemical
properties of soil. The analyzed soil data reveal that
experimental soils have 81.8 % sand, 9.72 % Silt , 8.48 % clay,

Treatments

Bacteria
(108 cfu g-1)

Fungi
(104 cfu g-1)

Actionomycetes
(105 cfu g-1)

Total
Diazotrophs
(104 cfu g-1)

Soil
Soil
Mineralizable
respiration
nitrogen
(mg C kg-1 soil
-1
(
mg
N
kg-1 of soil)
hr )

Recommended
NPK fertilizers

98.4

6.0

8.3

6.3

7.19

10.5

10 kg FYM
plant-1 yr-1

141.8

18.3

16.0

21.0

8.57

46.25

7 kg urban
compost plant-1 yr-1

139.6

16.4

17.8

19.4

7.26

47.25

18 kg rural
compost plant-1 yr-1

136.4

18.0

16.4

23.2

8.70

56.0

No manure or
fertilizer

80.2

5.4

9.2

7.9

5.60

14.0

SE d ±

5.70

0.61

0.66

0.79

0.40

3.55

CD (0.05)

11.67

1.25

1.34

1.63

0.81

7.28

Microbial population, soil respiration and mineralizable nitrogen in organic papaya field

Among the treatments, the dehydrogenase (102.4 µg TPF
released g-1 soil hr-1) and ß glucosidase (226 .2 µg g-1 soil hr-1)
activities were significantly higher in 7 kg urban compost plant1
applied treatment, where as acid phosphatase (121.0 µg p-

nitrophenol released g-1 soil hr-1) and urease (79.8 µg NH4
formed g-1 soil hr-1 ) were significantly higher in 20 kg sun
hemp plus 150 g RP plant-1 received treatment compared to
control and inorganic fertilizer applied treatments (Fig 5.8.1.1).
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T1 - Recommended NPK fertilizers
T2 -10 kg FYM plant-1 yr-1
T3 -7 kg urban compost plant-1 yr-1
T6 - 18 kg rural compost plant-1 yr-1
T8 - No manure or fertilizer

Soil enzyme activity in organic papaya field

was observed after three years in organic rose onion
production. There was drastic reduction in soil respiration in
treatment received only recommended NPK (3.74 C mg/kg
soil /hr), where as it was in the range of 6.23-9.52 C mg/kg
soil/hr in organic manure applied treatments under both rose
onion and gherkins.

The pH of soil was significantly lower (5.3 pH) in inorganic
fertilizer applied treatment as compared to other treatments.
Application of 10 kg FYM plant-1, 7 kg urban compost plant1
and 18 kg rural compost plant-1 recorded significantly higher
organic C in soil (1.4 % OC) as compared to all other
treatments. The organic carbon, available N, P and
exchangeable K were significantly lower in no manure or
fertilizer applied treatment. This experiment clearly revealed
that organic practices in papaya production significantly
increased the soil microbial, biochemical and chemical
properties compared to application of only inorganic
fertilizers. Among the treatments, application of 7 kg urban
compost plant-1 or 10 kg FYM plant-1 was found to be ideal
for improving soil qualities in terms of microbial population,
bio-chemical reaction and nutrient status of soil in papaya
production.

Biodynamic farming in vegetables
Tomato
Fruit yield was highest in conventional practice (120:100:60kg
NPK/ha+PP Chemicals) (35.7 t/ha), which was significantly
superior to all the treatments tested. This was followed by
the treatment all BD practices+25 t/ha FYM (25.3 t/ha). Yields
under all B.D. Practices together (14.5 t/ha) and all other BD
treatments such as, BD 500, BD 501 & CPP (10.3 to 12.1 t/ha)
did not differ significantly with that of absolute control
(11.1t/ha).

Organic farming package for vegetables

Organically grown vegetables based cropping
system: Tomato, capsicum, carrot, cucumber,
onion, and radish

Cauliflower and Tomato
Experiments were conducted in cauliflower and Tomato to
develop organic production practices. The results indicated
the superiority of conventional practice (inorganic
fertilizers+FYM) over organic practices but the yields were
drastically reduced when only chemical fertilizers were
applied. From soil health point of view the results indicated
that the total soil respiration was significantly higher in
organic treatments (7.8 to 9.2 C mg/kg soil/hr) as compared
to only NPK application (3.9 C mg/kg soil/hr. and from
produce quality parameters view the results indicated that
there is no significant differences between inorganic and
organic cultivation in terms of antioxidant capacity, total
phenols and flavonoids content

Yield
In the ongoing organic farming experiment under vegetable
based cropping system during third year the yield levels
revealed that there was reduction in yield in organic plots by
14 % in tomato, 12 % in cabbage and 16 % in onion. Tomato
recorded 29.77 t /ha in conventional plots, while it was 26.06
t/ha in organic plots. Similarly cabbage recorded 50.28 and
44.11 t/ha and in onion it was 32.35 and 28 t/ha in conventional
and organic plots respectively. In the next crop there was
reduction in yield in organic plots, 65 % in tomato and 48 %
in cabbage. But there was 30 % increase in onion. Tomato
recorded 41.87 t /ha in conventional plots, while it was 14.49
t/ha in organic plots. Similarly cabbage recorded 26.35 and
13.68 t/ha.

Rose onion and Gherkin
In organic rose onion and gherkin production, the microbial
populations under gherkin were found to be significantly
higher in FYM @100 and 75 per cent of recommended N
applied treatments compared to only inorganic fertilizer
applied treatment at the end of second year. Similar trend

Quality
There was difference in phenols and antioxidant activity
between organic and conventional production systems
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(table below). Total phenols (634.38 mg/100 g dry weight)
and radical scavenging activity (439.02 mg/100 g AEAC units
Dry weight) was more in conventionally grown tomato
compared to the one produced organically (634.38 mg/100 g
dry weight and 439.02 mg/100 g AEAC units Dry weight
respectively). But in onion they were more in organically
grown bulbs (434.60 mg/100 g dry weight and 189.23 mg/100
g AEAC units Dry weight respectively) compared the crop
produced with conventional practices bulbs (334.74 mg/100
g dry weight and 130.14 mg/100 g AEAC units Dry weight
respectively).

Sample

Total
phenols
mg/100g

Pesticide residues
The vegetables grown in two seasons were analyzed
for residues of 45 commonly used pesticides. No residues
of any pesticide were found in any of the onion, tomato
and cabbage crops grown during Mar-May, 2007. In crops
grown during Aug – Oct 2007, no pesticide residues were
detected except in non-organically grown tomato where 0.012
ppm of imidacloprid residues (MRL= 0.5 ppm) was detected.
Soil quality
The change in soil qualities after three years of experiment
indicated that the culturable microbial population viz.,
bacteria (132.7-152.2 x 108 cfu g-1), fungi (4.6-6.2 x 104 cfu g-1),
actinomycetes (3.8-7.1 x 105 cfu g-1) and plant growth
promoting rhizobacteria i.e. total diazotrophs (9.8-12.1 x 104
cfu g-1), Azospirillum (11.0-16.0 x 104 cfu g-1), Azotobacter
(5.3-9.2 x 104 cfu g-1), phosphobacteria (12.9-16.2 x 104
cfu g-1), P.fluorescens (9.4-13.4 x 104 cfu g-1), soil respiration,
mineralizable nitrogen content, enzyme activities i.e.
dehydrogenase, ß glucosidase, acid & alkaline
phosphatase and urease were found to be higher in organic
practices adopted treatments as compared to conventional
practices .i.e. 25t FYM plus recommended NPK application.
However, the variations in all the enzyme activities were
observed between different cropping sequences within
organic as well as conventional practices. Similar trend
was also observed in soil nutrient status, but there was no
much variation in pH of soil within organic and conventional
practices.

Antioxidant
activity,
mg/100 g

Tomato (Organic)

417.53

706.52

Tomato (Conventional)

463.20

790.52

Cabbage (Organic)

365.69

318.98

Cabbage Conventional)

342.49

224.59

Onion (Organic)

251.53

208.58

Onion (Conventional)

269.48

248.68

Phenols and antioxidant activity in organically and
conventionally grown vegetables

Dehydro,
genase1

ßGlucosidase2,

Acid
phos3

Alkaline
phos4

Urease 5

Conventional

147.41

34.01

12.01

40.33

2.2

Organic

188.21

56.81

21.61

42.84

1.3

Av. N

Av. P

Exch. K

pH

Org.C
(%)

Conventional
Organic

7.0
7.0

————(kg ha-1)————

2.

741.0

89.3

616.0

2.2

813.2

98.0

658.0

1. µg TPF released g-1 of soil h-1, 2. µg g-1 soil h-1, 3 & 4. µg p-nitrophenol released g-1 soil h-1) 5. µg NH4
formed g-1 soil h-1
Influence of organic farming on soil health parameters

growth such as plant height, number of branches and yield
characters such as dry root yield and dry berry yield recorded.
There were no significant differences in growth and yield
parameters studied. However, the treatment with
recommended doses of FYM (10 t/ha) plus 125% of N as
FYM (12.5 t/ha) has recorded maximum root and berry yield
of 287.88 and 112.1 kg/ha respectively.

Organic farming technology for Aswagandha
and Coleus
Ashwagandha
An experiment was conducted with different doses of FYM
as source of N with 7 treatments with 3 replications in
Ashwagandha variety ‘Jawahar Asgandh-20’. The crop
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metals Cd, Pb, Cr and Ni. All the four heavy metals were
within safe limits in water and soil samples during both the
seasons. The Cd content in collected vegetable samples was
also within PFA permissible limit of 1.5 ppm. But, Pb, Cr and
Ni contents exceeded the permissible limits. The Pb content
during rainy season ranged from 5.52ppm in French beans to
28.32 ppm in Amaranthus. Cr content ranged from 3.40 to
7.12 ppm and Ni content ranged from 3.80 to 7.12 ppm.

Coleus
An experiment was conducted with 7 treatments having
different doses of FYM as source of N and recommended
NPK with control with 3 replications in Coleus variety ‘K-8’.
The crop growth such as plant height, number of branches,
Plant spread yield recorded. There were significant
differences in growth and yield parameters studied. The
treatment with recommended doses of FYM (10 t/ha) plus
recommended NPK (50:75:60 kg/ha) has recorded maximum
height (38.2 cm), braches (7.86), Plant spread (23.1 cm2) and
root yield of 787.0 kg/ha.

Developing
vegetables

microbial

consortium

Varietal
content

lower

heavy-metal

Three cultivars of Amaranths viz. Local, Arka Arunima and
Arka Suguna and three cultivars of radish viz. Arka Nishanth,
Japanese white Long and Pusa Chatki were evaluated for
their heavy metal absorption capacities in a pot culture
experiment where soil was treated with four levels of Cd i.e.,
control, 50 ppm, 100 ppm and 200 ppm. The results revealed
that Arka Nishanth recorded highest shoot and root length
and Pusa Chatki recorded the lowest at higher salinity. Fresh
weight of root did not differ significantly, but significant
difference in dry weight of root was noted. Arka Nishanth
recorded the highest root dry weight followed by Japanese
White Long. Pusa Chatki recorded the lowest root dry weight
with increase in Cd level.

One hundred and seventy two plant growth promoting
rhizobacterial isolates viz., Azospirillum (40), Azotobacter
(36), phosphorous solubilizing bacteria (62) and Pseudomonas
fluorescens (34) were isolated from different agro ecological
tomato growing regions in Karnataka. Out of 80 locations,
though the occurrence of PGPR bacteria was recorded in all
the fields, the lower population of these organisms (2.0 to
14.8 x 103 g-1 soil) in the tomato rhizosphere indicates a
necessity to increase the PGPR bacterial population to
improve soil health in tomato growing regions.

The analysis of shoot and root for Cd concentration showed
that Japanese white Long and Pusa Chatki contained higher
Cd concentration where as Arka Nishanth contained lower
Cd concentration. In amaranths Local variety recorded
highest shoot fresh weight and dry weight compared to other
two cultivars. Out of three varieties studied Arka Arunima
accumulated higher concentrations of Cd and Local variety
accumulated lower concentrations.

for

Screening for efficient phosphate solubilization
Out of sixty-two phophobacterial isolates, the following five
isolates H 10, H14, M2, M8 and B6 were recorded maximum
solubilization of phosphorous in the range of 12.68 - 20.6 mg
of P from 100 mg of Tri calcium phosphate (TCP), from which
the efficient isolates will be selected for microbial consortium
preparation.

Screening of growth hormone
fluorescent pseudomonas

for

Amaranths and radish

for

Isolation of PGPR bacteria from tomato
rhizosphere

Characterization of PGPR isolates
preparation of microbial consortium

screening

Soil amendments to reduce heavy metal uptake
Effect of liming on Cd uptake by palak and radish was
studied. Soils in pots were treated with four levels of Cd i.e.
0, 10, 25 and 50 ppm. The initial soil pH was 6.81 Lime was
applied to soil so that soil pH rose to 7.2 and 7.5. The rise in
pH to 7.2 and 7.5 considerably reduced uptake of Cd in radish.
In palak pH rise to 7.2 has not reduced Cd uptake. But pH
rise to 7.5 has reduced Cd uptake.

producing

Out of 34 fluorescent Pseudomonas, 22 isolates were selected
based on morphological characters for IAA and GA
production. The IAA and GA production was recorded in
the range of 1.88 -7.6 µg ml-1 and 0.40 - 1.86 µg ml-1
respectively. The following seven isolates viz., MPF2, HPF2,
MPF4, MPF 5, HPF 9, HPF 5, BPF- 3 recorded significantly
higher IAA and GA production as compared to other isolates
as well as reference strain.

Phyto-remediation of contaminated soils
Performance of marigold, chrysanthemum and
China aster in heavy metal contaminated soils
French and African marigolds and China aster cv. Kamini
were evaluated for their performance under heavy metal
contamination. Crop performance was evaluated in soils
containing a range of concentrations of lead and cadmium
from 0-1000 mg kg-1. The crop was not affected by lead
pollution even at 1000 mg kg-1 soil with respect to biomass
production, flower quality and flower yield but cadmium
concentrations exceeding 250 mg kg-1 soil resulted in stunted
growth and reduced flower yields in marigold,
chrysanthemum and china aster. Accumulation of Cd and Pb

Heavy metal accumulation in soil, water and
vegetables in periurban situation
Survey was conducted during summer and rainy season in
areas surrounding Nagavara tank in Bangalore city. Water
samples from tank, soil samples from the farmers fields where
the tank water is being used and vegetable samples from
these fields have been collected and analyzed for heavy
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was highest in root portion followed by shoot and flower in
both China aster and Chrysanthemum. The maximum Cd
accumulation was 115.44ppm in China aster root in soils
treated with 1000 ppm. In Chrysanthemum roots it was.52.0
ppm. The flowers accumulated lowest amounts of Cd and
Pb. The maximum Cd accumulation in flowers was 12.64 ppm
in Chrysanthemum and 18.20 ppm in China aster. Similarly Pb
accumulation was maximum in roots of Chrysanthemum (67.92
ppm) and China aster (153.56 ppm )

Evaluation of botanical formulations

Neem and pongamia volatiles to control insect
pests of vegetables

Various host plants

Rose
Three combined botanical formulations (pongamia-oil based)
were evaluated at 0.5% against thrips, Scirtothrips dorsalis
on rose in polyhouse, Of the three botanicals, various seeds
extract recorded 6.08 thrips /leaf followed by various roots
extract with 6.83 thrips /leaf after 7 days of spray as compared
to 25.42 thrips /leaf in control.

When combined botanical formulation was tested against
different species of mealy bug and aphids on various host
plants. The botanical at 1.0% caused 86.44-95.58% mortality
of mealy bug after 2 days of spray on brinjal, guava, hibiscus,
coleus and antirrhinum. The formulation was found highly
effective at 0.5% against aphids on rose, chrysanthemum,
brinjal, cabbage and pomegranate where 94.54-98.84%
mortality was recorded within 24 h of spray.

Ponagamia volatiles on diamond-back moth of
cabbage
Laboratory studies indicated that release of volatiles from
pongamia cake and pongamia cake extract adversely affected
egg hatch and I instar caterpillars. The release of volatiles
from pongamia cake as such and pongamia cake extract @ 20
and 50 gm caused more than 50% mortality in eggs and I
instar caterpillars of diamondback moth

Safety to natural enemies
When safety of botanical formulation was tested against
predator, Cryptoleamus montrouzieri at 1.0%, the
formulation caused 62.96,70.37,77.77 and 92.59 per cent
mortality of adults after 1,2,3,and 4 days of spray respectively
indicating that the formulation is toxic to beetles. While, the
formulation was found to be safe to grubs (third instar) with
zero mortality till 3 days, only 3.84% and 7.69% mortality
after 5 and 7 days of spray respectively. About 80% of the
sprayed grubs emerged in to adults.

Organic IPM for protected cultivation
Organic IPM for rose in polyhouse
The modules selected and modified based on the efficacy
during earlier trials were evaluated during 2007- 2008 against
mite, Tetranychus urticae under polyhouse conditions. Both
organic and chemical modules were found effective in
reducing population of the mite (26.71-31.65% survival) when
compared to control in which around 80% survival was
recorded. The organic module consisting of sprays of neem+
pongamia oil 10ml/l, pongamia oil+ leaf extracts 10ml/l and
Mycomite (Paecilomyces fumosoroseus) 2ml/l significantly
reduced mite population. The efficacy of the organic module
against the pest was on par with chemical module indicating
that it can be used for effective control of the mite under
polyhouse conditions.

Biological control of soil borne diseases
Sensitivity of
Benzimidazole

Fusarium

oxysporum

to

Benzimidazole sensitivity of 110 isolates of Fusarium
oxysporum (77 isolates from gladiolus and 33 from carnation)
was studied by growing the isolates on potato dextrose agar
containing different concentrations of Carbendazim. The Ed50
values revealed that among the gladiolus isolates 28 were
sensitive (Ed50 = < 100 ppm); seven were resistant (Ed50 = >
500 ppm) and 42 isolates were moderately sensitive (Ed50 =
100 – 500 ppm) to the fungicide. Among the carnation isolates,
10 were sensitive and 23 were moderately sensitive.

Organic IPM for gerbera in polyhouse
Four modules consisting of two organic, one chemical and
control (no treatment) were evaluated against whitefly,
Bemisia tabaci a major pests of gerbera in polyhouse
during 2007. Both organic and chemical modules were found
to be significant when compared to control in reducing
whitefly adult population after 5 days of each spray. Among
the organic modules, the module with Pongamia oil 1%,
pongamia oil+ kernel powders extract1% followed by
Verticillium lecanii 5g/l was found to be more effective with
21.6 flies/ plant when compared to 45.48 in control. Chemical
module was found effective against nymphs followed by
followed M2 in which pongamia oil, leaf extracts and
Mycomite was used. Efficacy of organic modules was found
to be on par with chemical module indicating that these
modules can be used for management of whitefly on gerbera
in polyhouse.

IDM against fusarium wilt in gladiolus and
carnation
The field and greenhouse experiments conducted to
standardize the integrated disease management strategies
against Fusarium wilts in gladiolus and carnation revealed
that pre-planting treatments of corms with (i) hot water
containing carbendazim and captan, (ii) biological agents
like non-pathogenic Fusarium and Trichoderma harzianum
were effective in reducing the wilt of gladiolus whereas
fumigating the soil prior to planting combined with soil
application of carbnedazim was effective in managing wilt in
carnation.
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Allelopathic approaches to weed management

potassium. The enzyme activities were by far higher in
mulched soils than non-mulched and herbicide treated soils.
The soil quality of mulched plots seems to be completely
different than that of non-mulched plots and herbicide treated
plots in terms of all studied variables.

Soil-health assessment under continuous
mulching in rose cv. Happiness
Soil-health parameters were assessed after continuous
mulching with different crop wastes applied @10t/ha in rose
under field conditions over long period on an Alfisol (tables
below). Soil samples were collected after monsoon from
different mulched and non-mulched plots and was analyzed
using a polyphasic approach combining traditional soil
physical and chemical analysis, culture – dependent and
independent microbiological analysis and enzymatic analysis.
Among the soil physical properties only soil aggregate
stability showed significant improvement in soils under
different mulches than non-mulched plots and herbicide
treated plots. Mulching with mango, banana and Mucuna
recorded elevated pH levels over non-mulched plots by
around 0.30 unit. Among other chemical and biological
variables those contributing for most to the discrimination
of the mulched plots from non-mulched plots effect on soil
health are mainly total and mineralizable N and available

Treatment

Bulk
densityg
cm-3

Aggregate stability, %
Macro

Micro

Control

1.460

27.5

71.5

Mucuna mulch

1.450

33.0

61.5

Banana

1.486

30.0

67.0

Mango

1.448

29.5

65.0

Banana+mango

1.434

32.5

63.5

Oxyfluorfen
(0.5kg a.i./ha)

1.474

24.5

75.0

Effect of continuous mulching on soil physical properties
under rose

Soil
respirationµg
CO2-C g-1d-1

Urease
NH4-N g-1h-1

Phospho
Monoesterase
PNP g-1h-1

Â-glucosidase
PNP g-1h-1

Dehydragenase,
TPF g-1h-1

Control

2.706

32.1

149.0

169.0

12.1

Mucuna mulch

3.102

36.1

167.0

182.5

16.4

Banana

2.958

35.3

167.5

174.0

16.4

Mango

2.932

35.6

170.0

183.0

16.4

Banana + Mango

3.135

35.9

170.0

184.5

16.7

Herbicide treatment
without mulch

2.510

28.2

118.5

160.5

10.0

Treatment

Effect of continuous mulching on soil biochemical properties under rose

pH

Total Nmg kg-1

Mineralizable
Nmg kg-1

Control

6.515

545

14.2

40.2

742

Mucuna mulch

6.855

631

16.0

39.2

945

Banana

6.935

659

16.2

34.9

994

Mango

6.985

666

17.0

34.6

854

Banana+mango

6.780

676

16.8

29.5

1043

Herbicide treatment
without mulch

6.845

545

12.0

33.6

728

Treatment

Extractable
PKg ha-1

Extractable
KKg ha-1

Effect of continuous mulching on soil chemical properties under rose

the weeds was not as effective as Mucuna utilis or using
crop wastes as mulches. The weeds, Amaranthus and Blumea
constituted more than 80% of the total weeds. The population
of cyprus was reduced by 70% compared to the area where
dolichos bean residues were not incorporated.

Crop rotation and allelopathy studies in dolichos
bean - okra sequence
After incorporating residues of dolichos bean into the soil,
okra was taken up in rotation during September 2008. The
allelopathic effect of dolichos bean residues in suppressing
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5.9

Economics of production, marketing
and export promotion

5.9.1 Economics of production, marketing and
trade

labour in production. Nearly one pre cent increase in labour
can bring additional income of about 0.277 per cent from
grape cultivation. None of the other factors, including
nutrient input, was found to influence grape production in
Karnataka and Maharashtra.

Mango

Rose

Maintaining varietal diversity on-farm: Totapuri (Bangalora)
was the main variety grown by farmers in both Karnataka
and Tamil Nadu, accounting for a major share in the orchard.
However, farmers are now opting for Alphonso variety for
new plantations accounting for over 20% share. Neelam, a
late variety, was also found to be popular. Malgoa in
Karnataka and Sendura in Tamil Nadu were the other important
varieties in mixed orchards. Alphonso was found to be the
major variety in Dharwad and Haveri regions of Karnataka.
Mango in this region is largely cultivated as a rain-fed crop
with least maintenance.

Economic feasibility and profitability: Data on cut-rose
production was obtained from 11 individual polyhouse
growing units and one floriculture infrastructure park with
18 members in the Dodballapur-Hosur region of Karnataka.
Besides this, data from 10 farmers growing Dutch roses under
open-cultivation for both cut-flower and pinched types were
also collected. Samples were classified based on twin criteria
of size of operational holding (< 2 ha, 2 to 4 ha, > 4 ha) and
status of exports (only domestic, indirect and direct
exporters). Direct exporters preferred the peak season of
December-February, while indirect exporters opted for the
lean season of March-November. Wide variability was seen
across the group in annual working costs ranging from Rs. 4
lakh/ha for marginal and totally domestic sale group to about
Rs. 12.5 lakh/ha for small, medium, large and export groups.
On average, labour accounted for 17- 29 per cent, fertilizers
34 per cent, plant protection measures 18 per cent and utilities
23 per cent, of maintenance costs.

Increasing land utilization through intercrops: Farmers
practised another important way of enhancing returns from
mango orchards through increased land utilization by
following intercropping. This was found to be a well-accepted
practice in Kolar region and a variety of intercrops were grown
in the orchards upto 14 years. Growers from Srinivaspur taluk
in Karnataka were seen to be more aware of the benefits of
intercropping than growers in Tamil Nadu. Market demand
and availability of irrigation were major factors deciding on
the type of intercrop to be taken. At least 5 to 8 percent of the
growers grew the intercrops under drip irrigation. Around 5
percent of the growers also expressed that growing intercrops
in mango orchard not only helped enhance farm income, but
also increased productivity of the orchard.

Yield ranged from 4.67 lakh rose stems/ha in the totally
domestic group (marginal farm with low-cost structure) to
14.27 lakh stems/ha in other groups. Exports (both direct and
indirect) also showed wide variation from 37 to 75 per cent of
the total yield of cut-flowers. Around 7 per cent of the firms
undertook exports on their own.
As regards mode of sale, on-farm sale and sale at International
Flower Auction Centre (IFAC) at Hebbal, Bangalore, were
the most commonly practiced mode of sales. A few firms,
especially from the medium and large size category, undertook
direct exports. Direct exports were 89 per cent for the mediumsize group, while, the others were mainly engaged in indirect
export. Cost of production per stem was in the range of Rs.
0.84 - Rs. 3.13, for totally domestic production to direct export
(Rs.1.96 for indirect exports, Rs. 3.13 for direct exports). Net
return realized per stem was Rs. 0.5 in the case of domestic
sale, Rs.2.77 from indirect export and Rs. 4.43 from direct
export. Benefit to Cost ratio worked out to 1.59 in totally
domestic sale, 2.41 in indirect and direct exports. Firms are
now favouring direct exports to Eastern and Australian
destinations, away from the traditional Middle-East (Holland)
due to exploitative marketing practices and for savings on
marketing costs like commission and various duties.

Effort was also made to analyze intercropping experiments
undertaken at the IIHR regional station at Bhubaneswar. A
number of combinations were tried with the primary objective
of enhancing nutrient status of the soil using intercropping.
Though some improvement was seen in soil fertility (in terms
of increase in N, P and K), yield of mango was found to be
very low.

Grape
Production function analysis for input use efficiency: CobbDouglas production function analysis was employed to
address allocative efficiency in the use of inputs in Karnataka
and Maharashtra. Grape returns as dependent variable and
nutrients, plant protection costs, labour and capital inputs
as independent variables were used in production function
analysis. Nutrient output (0.718) was identified as the most
important, input in increasing returns in grapes in
Maharashtra. Increase in application of nutrient input by
one per cent could result in an increase in gross returns by
about 0.7 per cent. None of the other factors in production
were found to influence gross returns in Maharashtra. In
Karnataka, labour was found to influence the production of
grapes significantly, suggesting that there is a scope for
increasing income from grape cultivation by employing more

The total export from Bangalore-based firms was around 70
lakh stems, with gross realization of Rs. 5 to Rs. 10 crore
annually. However, the number of firms favouring direct
exports has decreased from over 12 to 7 in the past two
years. Floriculture units, especially, cut-flower producers
have evolved innovative methods to be successful in the
business such as shifting towards non-traditional
international markets, occasional direct exports and different
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methods of sourcing cut-flowers. As a result, floriculture
has emerged as an agri-business option for a number of small
and marginal growers. Thus, a huge potential is available for
promoting traditional flower cultivation as a business option
in peri-urban areas of metropolises like Bangalore.
Technology upgradation and building awareness of new
varieties, production practices among growers, facilitating
alternate and better methods of marketing, such that the
producer realizes higher share of consumer price, and,
ensuring prior price contracts and market channels that
provide regular marketing facility, emerged as a road map for
making traditional floriculture an attractive agri-business
option.

Grape

5.9.2 Export Promotion and Import restriction

Improving rose onion varieties/F1 hybrids suitable for
export: To develop onion varieties for the export market, two
advanced lines in each of the F6 generations of rose onion
lines, namely, Rose-85 (deep red colour, small size - 3.4 cm x
3.8 cm, bulb weight - 46 g, TSS - 18.6 %, flat globe shaped
bulb and bulb yield 21.0 t/ha), and Rose-77 (deep red colour,
small size - 3.6 cm x 3.6 cm, bulb weight - 42 g ,TSS - 18.4% ,
globe shaped bulb and bulb yield 18.00 t/ha); in yellow
onions, Yl-396 (Bright yellow colour bulb, medium size 5.8
cm x 4.9 cm, TSS 12.2, oval globe shape and bulb weight 70.0
g and bulb yield 35 t/ha) and YL-403 (Deep yellow colour
bulb, medium size 4.66 cm x 4.74 cm, TSS 10.2%, globe shape
and bulb weight 65.0 g and bulb yield 32.80 t/ha) and in
multiplier onions ,MLP-436 (Uniform red colour, number of
bulblets 3-4 /bulb, big bulblet 4.35 cm x 3.65 cm, TSS 16.80 %,
bulb weight 54.0 g , bolters 2.5% and bulb yield 22 t/ha), and
MLP-437(Uniform red colour, number of bulblets 3-4 /bulb,
big bulblet 4.2 cm x 4.4 cm , TSS 16.0%, bulb weight 55.0 g,
bolters 3.20% and bulb yield 19.00 t/ha were selected for
desired export qualities.

Evolving a self-thinning, bold berried grape variety with good
keeping-quality (quality comparable to Thompson Seedless):
Survey of grape vineyards was taken up to identify selfthinning, bold-berry producing Thomson Seedless vines.
Two promising clones had been selected earlier for further
observations in Tidagundi Village (Bijapur Dist). They
continued to behave so in the current year also. Further,
vine number 58 of Row 2 in Plot A, belonging to a farmer in
Borewale Village, Miraj Taluk, produced bunches with
desirable attributes. Planting material has been collected and
is under evaluation.

Onion

Mango
Export from Mumbai port: Alphonso and Kesar were the
major varieties exported from Mumbai port. Dubai, Saudi
Arabia, UK and Holland were the major destinations. Of late,
mango is being exported to USA and Japan, after irradiation
and VHT. Sea-shipment of mango is practised in export to
Dubai and Saudi Arabia while air cargo is used for UK,
Holland and USA.
Cost of export: Mangoes were exported to USA and the cost
of export of Alphonso variety worked out to Rs.250.93/kg,
consisting of produce (Rs.114.29), packing (Rs. 9.57),
irradiation (Rs. 5.71), transportation (Rs. 5.71) and freight
(Rs. 115.65). Price realized varied from Rs.285 to Rs. 308/kg,
with a margin of Rs.34-58/kg. Cost of export of Kesar variety
to USA worked out to Rs.193.81/kg consisting of produce
(Rs.57.14), packing charges (Rs.9.57), irradiation (Rs.5.71),
transportation (Rs.5.71) and freight (Rs.115.65). Price realized
varied from Rs.190 to 212/kg, with a margin of Rs.12-19/kg.

Destinations and cost of export of large onion from Chennai
port: Big onion (Bellary Red) is exported from Chennai port
to countries like Malaysia, Singapore, Sri Lanka, Brunei and
Philippines. Malaysia accounts for 60 per cent of onion
exported from Chennai port.

Constraints in export : Major constrains in exports are ;
●

Only 30-35 per cent of the produce from a garden is of
exportable quality

●

Though demand from USA and Japan is on the increase,
exports made are not to the desired extent due to
inadequate irradiation and VHT facilities

●

MRL (maximum residue level) is not uniform even for
European countries. Different MRLs for different
countries is a major problem for Indian exporters

●

Problems in procuring raw material for export are: high
cost of agricultural inputs and bad condition of the rural
roads. Lack of quality-consciousness among Indian
farmers is yet another problem due to a huge domestic
market where international quality is not a must

●

The cost of export of onion to Malaysia worked out to
Rs.8670/t consisting of packing materials like net bag (Rs.400/
t), other packing materials like pallet, thread, etc. (Rs.350/t),
labour charges (Rs.400/t), transportation – field to port and
port to port (Rs.1140/t), other costs like NOC, insurance etc
(Rs.1140/t), freight and terminal handling charges (Rs.380/t).
With the purchase price of Rs.6000/t, cost of export of big
onion to Malaysia worked out to Rs.8670/t. Export realization
varied from Rs.10000/t to Rs.13000/t.
Destinations and costs of export of big onion from Mumbai
port: Bellary Red (Big) onions are exported from Mumbai
port. Bangladesh, Malaysia, Nepal, Dubai, Sri Lanka are the
major destinations for onion from Mumbai port.
Cost of export of onion from Mumbai port to Dubai worked
out to Rs.3242/t consisting of packing (Rs.757), transport
from filed to pack house (Rs.757), from pack house to port
(Rs.231), C&F charges (Rs.147), SPS, NOC and

Brazil and Mexico are our major competitors in mango
export to American markets. Pakistan is a competitor
for export to the gulf countries.
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documentation charges (Rs.69), THC (255) and freight
(Rs.1703). With a purchase price of Rs.7000/t, the cost of
export worked out to Rs.10242/t. Export margin varied from
Rs.1000 – Rs1500/t.

Market integration of Mumbai market with other regional
markets: The market integration models of Mumbai market
with other markets were also exhibited very high R2 indicating
goodness of the fit of the models. The market integration coefficients were also found significant. The highest market
integration of Mumbai market was found with Pune market
was near perfect integration. Almost 95 per cent of the
change in price in Mumbai market is reflected in Pune Market.
The extent of change in prices in Delhi due to change in
Mumbai market was only about 85 per cent. As regards
southern market Bangalore, this integration value was 0.8310
and with the distant Kolkota, the extent of translation of
change was lowest.

Major constraints in export of onion: Data collected from
exporters, growers and others involved in onion trade
indicated the following major constraints in export.
●

Only 30-40 per cent is exportable quality

●

Poor infrastructure facility for export especially road,
storage, transport etc.

●

Onion is not covered under ECGC-insurance

●

Time lag between port and the destination due to lack
of direct vessels

●

China is emerging as an important competitor for onion
in the international market

●

LC to be re-introduced for proper transaction as there
are cases of payment defaults. Canalizing Agent,
NAFED may issue LC while issuing NOC

●

Cargo to reach the port well in advance (2 days) before
the vessel leaves

●

Export bans are bottlenecks for export of onion

Market integration of Delhi market with other regional
markets: Delhi is one of the major markets in India for onion.
The supply mostly comes from the production centres of
western belt. The extent of association between Pune and
Delhi markets and Delhi market with other markets was
analysed. The fitted model of market integration for
regression of Delhi on Bangalore, Pune, Chandigarh and
Kolkota had high R2 values indicating that the fitted models
sufficiently explained the variations. The highest market
integration coefficient was found between Delhi and
Chandigarh indicating that they had very strong relationships
regarding price movements. This was followed by Delhi- Pune
and Delhi-Kolkota. Bangalore being the distant market, the
extent of relationship was relatively weak when compared to
other markets.

Market integration of onion market: If price changes in one
market are fully reflected in alternative market, these markets
are said to be spatially integrated. Prices in spatially
integrated markets are determined simultaneously in various
locations, and information of any change in price in one
market is transmitted to other markets. Using weekly data
from 1991 to 2007 for several markets influence on set of
other markets were quantified and given below.

Market integration of Kolkota market with other regional
markets: Kolkota located away from the production regions,
and recieve onion supply from western and eastern producing
regions. The fitted models sufficiently explained the
relationship as indicated by high R2 values. The values ranged
from 0.895 to 0.941. The co-efficients of all four models were
also found significant indicating that the market integration
co-efficient is strong and positive. The highest market
integration value was found between Kolkota and Delhi
market suggesting that Re1 change in price in Kolkota cause
a change pf Re 0.86 in Delhi market. The λ value for Kolkota
and Bangalore market, and, Kolkota and Pune markets were
0.7024 and 0.8256, respectively.

Market integration of Chennai market with other regional
markets: The fitted market integration model was found
highly significant as indicated in the high R2 values (values
ranges from 0.91 to 0.95) in all equations viz., Chennai with
Bangalore, Chennai with Delhi, Chennai with Pune and
Chennai with Kolkota. This indicates that the fitted models
sufficiently explain the variations in the model. The estimated
coefficients (market integration) of these four models were
also found significant at 1 % or 5 % level. In the regression
of Chennai on Bangalore, the estimated value of ‘λ’ is near to
one i.e., 0.9500 indicating that the price change in Chennai is
almost fully reflected in Bangalore. A change of Rs. 1.00 in
onion price in Chennai brings about Rs 0.95 change in onion
price in Bangalore. The reverse estimation of market
integration as reported earlier was also same indicating the
fitted model is consistent with the markets as regards the coefficients. The estimated market integration parameter ‘λ’
was 0.8426 in the regression for Chennai on Pune, 0.7963 for
regression for Chennai on Delhi and 0.7424 for regression of
Chennai on Kolkota. These results indicate strong spatial
market integration among markets, which are nearer
(Bangalore and Chennai), and this becomes weaker as the
markets are located at distant places (Bangalore – Pune,
Bangalore – Delhi and Bangalore Kolkota).

5.9.3

Surveillance of pests and diseases

Mango
Surveillance of Bactrocera caryeae, and Sternochetus
mangiferae on late mango varieties: Surveillance of
Bactrocera caryeae was carried out in the west coast
between Goa and Kanyakumari where the species was
detected confirming sustenence of distribution. However, B.
caryeae was not detected in Vellore Tiruvellur and Krishnagiri
(Tamil Nadu), Chitoor, Ranga Reddy and Mehboobnagar
(Andhra Pradesh), Bangalore and Kolar (Karnataka), the major
mango belts of south India. This species has implication in
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export of mango to Japan. Pertinent to mention, export of
Alphonso was carried out from Chitoor to Japan, after VHT.
In Goa B. caryeae was maximum from March to June. There
was no B. caryeae detected in Dharwar implying that this
species has not spread to the east of Western Ghats, with
respect to Goa region. Studies in Kerala showed that B.
dorsalis was more numerically dominant followed by B.
caryeae, B. correcta and B. zonata. It is interesting to note
B. zonata is spreading to Kerala.

5.10

Transfer of technologies

PRA for assessing the research needs in
horticulture
Identification of technological gaps through PRA for the
varieties and technologies developed by the institute:
Participatory Rural Appraisal (PRA) was taken up on different
horticultural crops to find out the technological gaps in
adoption of IIHR varieties and technologies and to assess
the research needs in different areas of horticulture. The
PRA was undertaken in selected villages of 5 districts of
Karnataka i.e., Bangalore, Ramanagara, Kolar, Mysore and
Uttara Kannada in more than 30 villages and identified
technological gaps and constraints in adoption of various
varieties and technologies developed by the institute. The
major areas of PRA include 1) Protected cultivation of
vegetables, 2) Varieties/ hybrids of vegetables (Four) and
one variety of fruit crop. These technological gaps and
constraints were categorized under different crops. The
feedback collected during the PRA was conveyed to the
concerned scientists of the division for information as well
as for further refinement of their packages/ varieties, based
on the feedback received during PRA.

Relationship of length of fruit and fruit fly Bactrocera
dorsalis catch : It was found that variability fruit fly trap
catches could be explained to the tune of 79%, using the
power model y = 0.075x1.97 , where, x = fruit size [circumference
(cm)]

All the technological gaps and constraints identified
through PRA were prioritized based on their importance
and the potential areas for technological intervention in
horticultural crops where the intervention of the institute
in dissemination of the technologies and the refinement in
the existing varieties and technologies may be taken up on
the basis of priority identified. Some of the important areas,
where the IIHR intervention is immediately needed includes
1) IPM in fruits and vegetables, 2) water management and
fertigation in vegetable cultivation, 3) integrated approach
in disease management in vegetable crops and fruits and
(particularly for viral diseases), 4) Grafting technology in
gourds and melons, solonaceous vegetables for production
of disease free seedlings, 5) Mango and pomegranate
cultivation for export and 6) protected cultivation of vegetable
crops, particularly high value and high volume vegetables
(cherry tomato, exotic varieties of chilly and capsicum, iceberg
lettuce, broccoli, bottle brinjal), 7) strategies for better
marketing of vegetables (both for open and poly/ net house
cultivated).

Production of fruit fly from fruit curcumfrence
(Alphonoso) 2008

Prediction of fruit fly catch using wind velocity : It was
found that variability fruit fly trap catches could be explained
to the tune of 84%, using the parabola model y = -9E- 06x2 +
0.0207x, where, x = Wind velocity (km/hr)

Effect of wind speed on B dorsalis

Surveillance of stone weevil on late season/ varieties: It
was done in Tiruvellur on Banganpalli and no stone weevil
infestations were found. In Kolar, stone weevil infestation
was found to the tune of 42% on Banganpalli. In Chittoor
the percentage infestation of stone weevil was 34% in
Banganpalli, 60% in Alphonso and 8% in Totapuri. Normally,
Chittoor does not have high infestation on variety
Banganpalli. This year (off season) stone weevil infestation
was alarmingly high on Banganpalli and Alphonso, while
on a late variety Totapuri, it was less. In Vellore the infestation
on Alphonso was 32.8%.

Comparative study of adoption and performance IIHR
vegetable hybrids with private company hybrids: A survey
of farmers who have adopted the different varieties and
technologies was undertaken in different states A survey of
farmers was also undertaken in different states - Karnataka,
Andhra Pradesh, Tamil Nadu, to study the performance of
selected vegetable and fruit varieties/ hybrids of IIHR in
comparison with private company hybrids and varieties. Two
hybrids (Arka Ananya and Arka Anand) and two varieties
(Arka Suvidha and Arka Anoop) of vegetable crops and Surya
(Papaya) were compared with private company hybrids /
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varieties for their performance on various attributes. It was
very clear from the analysis that the performance of IIHR
hybrids/ varieties was much superior compared to private
company hybrids / varieties in yield and other quality
attributes, as summarized below.

farmers. The data was collected using a semi structured
schedule from the certified and non-certified farmers, with
different land holdings and crops covering various
horticultural crops such as vegetable crops, fruit crops
plantation crops, plantation crops, spice crops, medicinal
crops etc. from 180 organic growers representing 17 districts
from Karnataka, two from Tamil Nadu and one from Andhra
Pradesh.

Arka Ananya (Tomato): Fruit yield 25 t/ ac, fruits are round
to oval, fully resistant to Leaf Curl Virus and Bacterial Wilt,
no. of chemical sprays were less (12 to 13) compared to other
hybrids (18 to 26). The suggestion was to ‘Improve firmness
and shelf life (8 to 10 days) for better marketability than check
(NS 516)’

Organic farming practices: Majority of the farmers applied
farmyard manure as basic component. However, other
farming practices include vermicompost, green manure, oil
cakes, and fortification of manure by biofertilizers, using
Jeevamritha, Beejamrutha, and application of plant based
insecticides and pesticides, in situ verticomposting, biogas
slurry of biodigester and poultry manure, etc.

Arka Anand (Brijal): Very high yielder (25 to 28 t/ac), no. of
clusters and fruits per plant (28 to 32) is also more, fully
resistant to bacterial wilt. The feedback was that the fruits of
this variety does not remain fresh after 24 hours, unlike
private hybrid- NS series which was found fresh and shining
even after 48 hrs after harvest.

Cropping systems and distribution: The cropping systems
followed was different in different regions. The major system
documented were areca nut based, coconut based, plantation
crops based, mango based, fruit crops based, vegetable crops
based, agro forestry based, sericulture based, field crops
based, grapes based and ornamental crops based cropping
systems. However, the major documented was coconut based
followed by areca nut based cropping systems. Vegetable
and fruit crops based systems were also noticed in significant
number of farms.

Arka Suvidha (French bean): Very vigorous growth, no. of
flowers and pods are more (43 to 55) high yielder (7.4 to 8.0 t/
ac), flowers at a time and makes easy harvest for better
marketing, remains soft and tender even with delayed harvest.
Seed yield is also very high (800 to 100 kg/ ac). Price is
minimum Rs.2 extra per kg. over the check variety (A. Komal
and Anup). The feedback was that yellow bean mosaic and
bacterial blight was noticed in this variety (4 to 5%). Further,
pods require special packing and handling to avoid breakage.

Uttara Kannada and Dakshina Kannada districts comprised
of areca nut based cropping systems. Vegetable-based
cropping systems were more prevalent in and around
big cities (Bangalore, Mysore). The dry land tracts where
one or two crops were possible to be cultivated were found
to be mainly field crops based cropping system (Hassan).
Coastal regions (Udupi) and Hassan district registered
coconut based cropping system. Very few farmers were found
to practice sericulture based CS on grape based CS in
Belgam district.

Arka Anoop (French bean):No incidence of bacterial blight
and highly resistant to bean rust, Pod are flat and longer, No.
of pods (38 to 40) per plant and total yield is 25 to 30% more
(7.0 to 7.2 t/ac) than the check (A. Komal). The suggestion
was that ring beans and pole bean varieties with similar
attributes (rust and bacterial blight resistant and string less
pods) character is required
Surya (Papaya): Fruits weight is very good (600 to 700 g/
fruit), taste is very good, fetches extra price of Rs. 1 to 2 per
Kg and Very good yield (58 to 60 t/ ac) for three and a half
years. The feedback was that fruit shape and size was not
uniform (both oval and round fruits) and found highly
susceptible to PRSV than check variety- solo.

Type of organic practices: More than 40 per cent of farmers
used only FYM. Along with FYM, Jeevamrutha was practiced
by more than 7.5 per cent of farmers. Less than 2 per cent of
farmers used biofertilizers and liming once in 3 years. Nearly
5 per cent of farmers applied biogas slurry. Nearly all the
farmers have cattle to sustain the organic farm. Very few
farmers possessed poultry lards.

Arka Shwetha (Chilli): Plants are taller, vigorous; fruits are
bigger with large shoulders, highly resistant to powdery
mildew and tolerant to viral disease, fetches better market
and higher price due to bigger, light green and good quality
fruits (120 to 125 fruits/ Kg weight) and yield is 25 to 30 %
more than check i.e., yields – 10 to 11 t/ acre. The suggestion
was that the shoulder size could be reduced and slightly
smaller fruits may bring down the breakage of fruits during
transportation.

Source of organics: Most of the farmers expressed the dearth
of availability of organics. Cow dung from dairy was the
main source either as dung or as biogas slurry. Most of the
farmers from Uttara Kannada and Dakshina Kannada reported
that they collect green leaf manure from forest and decompose
in a pit and use during Nov-Jan period depending on labour
requirement.

Documentation of organic farming practices in
horticultural crops

Opinion of farmers on yield, economic and other attributes:
Majority farmers (51%) have reported that there is no different
increase in yield and nearly 41per cent farmers have reported

A survey of organic farmers was undertaken to document
the various organic farming practices being used by the
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Methyl Eugenol traps @ 10 traps per hectare, removal of
fallen fruit every week and spray of azadirachtin
(2ml/l) + deltamethrin (Decis) @ 0.5 ml/l 15 days before
harvest. Data was collected from 16 farmers in Sindhudurg,
19 farmers in Ratnagiri Districts of Maharashtra and 14
farmers from Navsari District of Gujarat. The main varieties
grown by farmers were Alphonso in Maharashtra and
Kesar in Gujarat. Euginal traps are used by a majority of the
farmers. A few farmers are now using plywood traps.
The traps were put all through the year in Sindhudurg
district whereas, in the other places only during the season.
Due to early harvest, fruit fly was not found to be a major
problem in Maharashtra. In Gujarat the problem was severe
but under control since traps being distributed to 80 %
farmers by cooperatives. Fruit fly was also found in banana
as well as sapota in Gujarat. The main constraint reported
by the Maharashtra farmers of both the district was the
non-availability of the lure and its high cost. The cooperatives
are offering higher price for the mango grown using the
traps in Gujarat. Farmers who used traps in the orchards
were offered Rs. 1300/q for Alphonso variety against
Rs. 900/q to others. Similarly for Kesar variety the price
offered was Rs. 600/q for orchards who used traps against
Rs. 450/q. The main reason expressed by the farmers was
that PHT losses were low due to a significant decrease in the
fruit fly infested fruits.

that the yields realized are less. Only 8 per cent farmers
have reported that there is increase in yield. On profitability,
46 per cent have reported higher profits due to organic
farming mainly because the lower cost of cultivation. Only 5
per cent of farmers reported that they got less profit due
to purchase of organic manures. However, for 49 per
cent of farmers method of farming did not really matter for
profits. Nearly 60 per cent of farmers felt that the cost of
cultivation was less in organic farming. Only about 7 per
cent of farmers reported that it is high compared to
conventional farming. Nearly 32 per cent of farmers said it
did not matter them in either types. Nearly 60 per cent of
farmers have reported that the field operations (labour) have
reduced mainly in weeding the crops most of the organic
farmers were natural farming. Hence they had saved labour
on weeding. However 14 per cent of farmers have reported
that it was labour intensive and 5 per cent of farmers have
opined that it is same.
Nearly 60 per cent of farmers took the produce to market and
it was sold along with the conventional produce. Nearly 38
per cent of farmers, mostly medicinal plant growers, sell
through cooperative market and only 2 per cent sold at their
farm for their novelty produce. As regards price
differentiation, about 61 per cent of farmers felt that there is
not difference in price realization and 20 per cent reported
that they realized higher price.

Identification of training needs of developmental personnel:
Questionnaires were sent to a total of 500 respondents from
the states of Andhra Pradesh, Kerala, Maharashtra,
Karnataka, Rajasthan, Tripura, Haryana Jammu & Kashmir,
Uttar Pradesh, Tamil Nadu, Himachal Pradesh, Manipur,
Arunachal Pradesh, Assam and Orissa from 2004 to 2007.
The responses received were scrutinized for incomplete
entries and discarded. Finally, forty seven per cent response
was selected for data compilation, tabulation and analyses.
The data collected over a period of four years i.e. from 20052008 revealed that Integrated pest management (92.77 %),
organic farming in horticulture crops (88.94%) and diagnosis
of nutrient disorder (83.97%) were the top three aspects on
which the developmental officers belonging to various states
of India perceived they required to be trained.

About 69 per cent of farmers reported that the pest and
disease is a problem in organic cultivation. This was
predominant opinion in vegetable growers. However 9 per
cent of farmers said that pest and disease problem came
down compared to conventional farming.
The soil test report was available from less than 50 per cent
of farmers. Among them only 21 per cent of farmers have
furnished the report and it was found that the soil OC has
improved from 0.27 to 0.63 per cent in red soils and 0.31 to
0.74 per cent in black soils.
With respect to the reasons for adoption of organic
farming practices, majority of the farmers have had their
opinion that they are using organic farming as an integration
with their existing farming system and due to low cost of
production, easy availability of inputs in abundance, many
practices are feasible to the existing farming system, to save
and conserve the resources and the environment, to preserve
the quality of land, water and environment for future
generation.

The main premise of taking up the activity is to upgrade the
knowledge as well as skills in the area that are felt to be of
most important TOT of the trainees. It was clearly shows
that integrated pest management, diagnosis of disease and
its management, diagnosis of nutrients and its management
are the aspects, which have been widely covered by the
division under various training programmes. Quality
vegetable seedling production is another area, which has
been covered intensively during training programmes. The
Institute has also initiated work on organic farming in order
to recommend specific packages for horticultural crops. In
the mean time the basic information on organic farming is
being given to the trainees

5.10.2 Transfer of technology and impact
assessment
Fruit fly in mango: Fruit fly has been a major problem
in mango especially during late harvest. The institute has
been popularizing the use of Methyl Eugenol traps along
with IPM package for reducing the losses and higher
income generation. The IPM package adopted was use of
66

Research achievements
Development of information
horticultural technologies

system

for

propagation, land preparation, bed preparation, spacing
& planting, staking, pinching, dis-budding, water & nutrient
management, weed management, disease & pest
management, harvest & post harvest, economics, market
& trade, details of breeders, suppliers of planting
material and standards for export. The software is userfriendly and comprehensive. Easy-to-navigate, built-in
user-friendly menus have been provided. Relevant
photographs and video clippings have been included to make
the software more informative. Frame-based animation,
incorporating photographs, has been included wherever
possible.

An e-book on tomato cultivation was developed which
includes information on varieties, cultivation practices for
open, greenhouse, organic production, pest and disease
management, post harvest technologies etc. It is menu based
and many photographs have been included.
An e-learning module was developed on “Carnation
cultivation”. It covers various aspects of carnation
cultivation viz., a brief introduction, classification, origin,
uses, botanical description, geographical distribution,
varieties, soil & climatic factors, polyhouse structures,
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6. Transfer of Technology


Technology assessed and transferred
The institute has a multi-pronged approach for transfer of
technology that includes:


Front-line extension through training programmes



Transfer of technology, assessment and refinement
through demonstrations, trails and field days



Dissemination of technologies through electronic
media, print media, radio, TV programmes, exhibitions
etc.

Sl.
No.

Popularization of the institute technologies through
the Agricultural Technology Information Center (ATIC)
of the institute.

6.1 Communication of the institute technology
through training programmes
Various trainings were organized on different aspect of
horticulture during the period 2008-09 for the officers of the
developmental departments, KVK’s, entrepreneurs and
farmers generating revenue of Rs 15.00 lakhs approximately.
The list of trainings is given below:

Name of the programme

Date

State

No. of
participants

1.

Cultivation of Anthurium and Orchids

3 - 8 April, 2008

Assam

12

2.

Post Harvest Management of Horticultural produces

24 - 29 April, 2008

Karnataka

10

3.

Vegetable Production Technology for the officers
of Dept. of Agriculture.

17 - 24 June, 2009

Kerala

22

4.

Advances in Production Technology in
Horticultural crops

15 - 21 July, 2008

Haryana

12

5.

Advances in Production Technology of
Horticultural Crops (Prasara Bharathi)

23 - 30 July, 2009

All India

24

6.

Advances in Production Technology of
Horticultural Crops (Prasara Bharathi)

19 – 26 August, 2009

All India

18

7.

MTC on Integrated Pest Management in
Horticultural Crops

16 - 23 September, 2008

All India

9

8.

Cultivation of Ornamental and Vegetable Crops

27 September
4 October, 2008

Assam

19

9.

MTC on Post Harvest Management and
Processing in Horticultural Crops

14 - 21 October, 2008

All India

8

10.

Advances in Production of Horticultural
Crops (NABARD)

4 - 6 November, 2008

Chennai

28

11

Protected Cultivation of High Value Ornamental
and Vegetable Crops

10 - 15 November, 2008

Karnataka

15

12

MTC on Advances in Production Technology
in Horticultural Crops

18 - 23 November, 2008

All India

10

13

Post Harvest Technology and Value Addition
of Horticultural Crops

1 – 8 December, 2008

AP

15

14

Good Agriculture Practice for Quality and Safe
Vegetable production (Bayers Crop Science Ltd.)

19 - 20 January, 2009

All India

16
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15

Protected Cultivation of Commercial Ornamental
and Vegetable Crops

20 - 27 January, 2009

Andra Pradesh

13

16

Integrated Pest and Disease Management
in Horticultural Crops

10 - 17 February, 2009

Andra Pradesh

8

17

Integrated Water and Nutrient Management
in Horticultural Crops

24 February, – 3 March, 2009

Andra Pradesh

11

18

Advances in Production of
Horticultural Crops (NABARD)

5 - 7 March, 2009

Tamilnadu

26

19

Advances in Production Technology
of Horticultural Crops

11 - 18 March, 2009

Karnataka

22

KVK, Gonikoppal has conducted 38 on campus and 62 off campus training programmes for the benefit of 2508 farmers, farmwomen
and youths in agriculture, horticulture animal science and home sciences during the period under report
Sl
No

Enterprises

No of courses

No of participants
Males
Females

Total

A. On Campus
1

Anthurium cultivation

1

3

37

40

2

Mushroom cultivation

1

3

17

20

3

Propagation techniques

2

22

16

38

4

Nursery management

1

3

12

15

5

Bonsai preparation

1

2

23

25

6

Value addition of horti.crops

1

-

36

36

7

Value addition –jack &guava fruits

3

-

55

55

8

Soil testing

2

76

-

76

9

Processing of fruit and vegetable

4

61

61

10

Pig rearing

1

8

17

25

11

Poultry keeping

3

9

35

44

12

Masala preparation

2

-

7

7

13

Handikrafts

3

-

35

35

14

Needle work

4

-

20

20

15

Cookery

2

-

48

48

16

Knitting

2

-

12

12

17

Bakery

3

-

64

64

18

Candle making

2

-

20

20

38

126

515

641

Total
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Off Campus
1

Anthurium cultivation

1

2

14

16

2

Mushroom cultivation

7

5

236

241

3

Management of pepper

1

26

4

30

4

Ginger cultivation

1

2

15

17

5

Self employment in horticulture industry

1

8

10

18

6

Value addition –jack &guava fruits

5

-

159

159

7

Processing of passion fruit

5

-

134

134

8

Processing of fruit and vegetable

11

-

320

320

9

Value addition in horticultural crops

1

-

25

25

10

Composite fish culture

1

14

-

14

11

Clean milk production

4

-

124

124

12

Fodder production

1

-

30

30

13

Pig rearing

2

-

53

53

14

Masala preparation

6

-

321

321

15

Nutrition &health

1

-

6

6

16

Cookery

3

-

96

17

Bakery

6

-

70

70

18

Candle making

5

-

193

193

62

57

1810

1867

Total

6.2 Varieties released
Nine varieties of the institute were released during 2008-09 at institute/state/national levels. The crop-wise details are given
below:
Sl.
No.

Institute
level

State
level

1

Arka Krishika (Gerbera)

Arka Harita (Chilli)

2

Arka Parimala (Rose)

Arka Anoop (French Beans)

3

Arka Kanaka (Crossandra)

Arka Suraj (Carrot)

4

Arka Ambara (Crossandra)

Arka Flame (Carnation)

National
level
Arka Anoop (French Beans)

A total of Rs. 3.00 Lakhs was realised as revenue through sale of advanced breeding lines in chilli and okra.

6.3
Transfer
of
technology
demonstrations and field days

Demonstrations have been conducted not only in Karnataka
but also in the state of Tamil Nadu, Andhra Pradesh and
Maharashtra. The varieties, production technologies as well
as products developed were assessed for their performance
at the farmers’ field during the period.

through

Field demonstrations
The efforts to demonstrate the institute developed
technologies have been intensified in the past few years.

A total of One hundred and thirteen field demonstrations on
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the following technologies/ varieties of the institute were
conducted in the farmers’ fields of different districts of
Andhra Pradesh, Karnataka, Kerala, Maharashtra, and
Tamilnadu states. The IIHR technologies demonstrated
include 1) IPM in tomato (20), 2) IPM in cabbage (8), 3) IPM
in Ridgegourd (6), 4) IDM in tomato (2), 5) INM in tomato (2),
6) Fruit fly management in mango (22). 7) Foliar nutrition in
tomato (10), Foliar nutrition in banana (10), 11) Improved
varieties of French bean (Arka Anoop, Arka Suvidha) (12),
Sl.
No.

Demonstrations

12) Improved variety of tomato (Arka Ananya) (3), 13)
Improved variety of brinjal (Arka Anand) (2), 14) Improved
hybrid of chilli (Arka Meghana, Arka Shweta) (6), 15)
Improved varieties of other vegetable crops like amaranthus
(Arka Suguna, Arka Amaranthus), Onion (A. Kalyan),
Ridgegoud (A. Sujath) (11).
A consolidated list of the demonstrations conducted and
their performance is given below:

No. of
demonstrations

Locations

1

IPM in tomato

20

Karnataka: Bangalore rural(8), Chickaballapur (4),
Mysore (4), Tamilnadu: Thanjavur (2),
Krishnagiri (2)

2

IPM in cabbage

8

Bangalore Rural dist (8)

3

IPM in ridgegourd

6

Bangalore Rural dist (8)

4

IDM in tomato

2

Hessaraghatta village (2), Bangalore Rural dist

5

INM in tomato

2

Seethakempanahalli (Bangalore rural dist)

6

Fruit fly management in mango

22

Karnataka: Sreenivaspura (10)
Tamilnadu: Hosur(2), Krishnagiri (10)

7

Foliar nutrition in tomato

10

Karnataka: Bangalore rural (2),
Chickaballapur dist (2), Davanagere(2)
Tamilnadu: Thanjavur (2),
Kerala: Patahanamthitta (2)

8.

Foliar nutrition in banana

10

Karnataka: Bangalore rural district(4),
Sirsi (2). Tamilnadu: Krishnagiri (2)
Kerala: Pathanamthitta (2)

9.

Improved varieties of
French bean (Arka Anoop,
Arka Suvidha)

12

Karnataka: Tumkur(2) , Bangalore rural (2),
Chintamani(2)Maharashtra: Nandurbar (2),
Jalna (2), Tamilnadu: Krishnagiri (2)

10. Improved variety of tomato
(Arka Ananya)

3

Karnataka: Chickaballapur dist (2),
Bangalore rural dist (1)

11. Improved variety of brinjal
(Arka Anand )

2

Karnataka: Bangalore rural dist(1),
Chickaballapur dist (1)

12. Improved hybrid of chilli
(Arka Meghana, Arka Shweta)

6

Karnataka: Chickaballapur dist (1),
Mysore dist (1)Andhra Pradesh: Anantpur (2),
Kurnool (2)

13. Improved varieties of other vegetable
crops like amaranthus (Arka Suguna,
Arka Amaranthus), Onion (A. Kalyan),
Ridgegoud (A. Sujath)

11

Kerala: Pathanamthitta (2), Aleppey (2)
Karnataka: Shimoga (2), Mysore (2)
Andhra Pradesh: Anantpur (1)
Tamilnadu: Tanjavur (2)

Total

113
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Front Line Demonstration at KVK Goniloppal
Sl
No

Title

No of trials /
demonstrations

On Farm Trial
1

Integrated management
of banana

10

2

Mgnt of Koleroga

6

3

Nutrient bagging in banana

10

4

Preservation and processing
of red pepper

15
Mission organized Rambutan Field day and Planters
interaction on 23 September, 2008 at CHES farm campus for
the benefit of planters of Kodagu region. About 200
progressive growers of the region actively participated in
the field day deliberations.

Field Level Demonstations
1

Control of fruit fly

5

2

HYV paddy-13901

10

3

HYV paddy-Hemavathy

10

4

HYV paddy-Sharavathy

10

5

Vegetable special

5

6

HYV-ridgegourd-A Sumit

10

7

HYV passion fruit-Cauvery

10

8

Value addition –passion fruit

10

9

Value addition-ginger paste

10

19

Value addition –papaya candy

10

11

Azolla as substitute
for concentrates

5

12

Rearing of Giriraja birds

10

13

Enhancing egg production by
deworming & control of stress

10

14

Quality pork production

5

15

Composite fish culture

24

Improved IIHR beans varieties (Arka Anoop & Arka
Suvidha): The French bean varieties have been performing
extremely well under farm condition. Field day was conducted
on 24 September, 2008 to show the performance of the same
at Shatagur village Kolar District. M. Prabhakar, T.S. Aghora,
T.N. Shivananda, Shri. K.N. Jagadish from IIHR, Amar from
KVK. Chintamani sixty farmers participated.
Foliar nutrition in tomato: Micronutrient application through
foliar sprays has resulted in better quality fruits as well as
higher yield. One field day was organized at Agrahara,
Bangalore North on 6 November, 2008. Edward Raja, M.R.
Hegde, B. Balakrishna, Saju George and sixty farmers
participated
IIHR chilli hybrid- Arka Shwetha: Field day on IIHR variety
Arka Shwetha was conducted at Mydanahalli, Billekere Hobli,
Hunsur Taluk Mysore on 17 November, 2008. B. Balakrishna,
Madhavi Reddy, K.N. Jagadish from IIHR, B.S. Harish, SMS
(Hort.) from JSS KVK, Suttur and twenty seven farmers
participated.
Sapota field day – A field day was organized by KVK
Gonikoppal at Athur farm on 25 November, 2008. B Prabhakar,
SMS (Hort), B N Swamy and framers participated.
IIHR tomato- F1 hybrid – Arka Ananya: A field day was
organized at Shagathur village, Kolar Dist 27 November, 2008.
M. Prabhakar, T.N. Shivananda, A.T. Sadashiva, Dr. T.H. Singh
from IIHR and ninety farmers participated

Field days
Fields days have been conducted to demonastrate the
success of the disseminated technologies to the other farmers
of the adjoining areas. Seven field days were conducted
during the period 2008-09:

Paddy field day – The KVK Gonikoppal organized two paddy
field days, First, on 15 December, 2008 at Hudikeri and the
second on 30 December, 2009 at Bhagamandala. B Prabhakar,
B N Swamy and farmers participated in the field days

IPM in cabbage: A field day was conducted at Haniyur
(Bangalore rural district) on 5 June, 2008 in the cabbage field
where, the integrated pest management in cabbage was
followed. P.N Krishnamurthy, Girija Ganeshan, Saju George
from IIHR and thirty three farmers participated.

Management of shoot and fruit borer in brinjal: A major
problem faced by farmers is the shoot and fruit borer
infestation. A field day was organized at Silvepura village,
Bangalore rural on 21 Feb., 2009 where the problem was
effectively managed along with integrated pest, diseases and
nutrient management. A. Krishnamurthy, Gangavishalakshi,
G. Pillai, M. Mani, N. Ramachandran, Girija Ganeshan,

Rambutan field day at CHES, Chettalli - CHES, Chettalli in
association with Dept. of Horticulture (Govt. of Karnataka),
Madikeri under the programmes of National Horticultural
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Gopalakrishnan Edward Raja, M.R. Hegde, Nita Khandekar,
B. Balakrishna, T.H. Singh Saju George, Prakash K.V., Giridhari
Lal, K.N. Jagadish from IIHR and thirty farmers participated.

Improved cultivation of banana, post harvest
technology in banana at Kolhapur on 5th January 2009

6.4 Promotion of technologies through mass
media

Integrated pest management, use of drip/ fertigation and
mulching in tomato: Field day was conducted at Shri. Ravi,
Guddadahalli village, Hessaraghatta Hobli, Bangalore Rural
Dist on 25 Feb., 2009. M. Prabhakar, M.R. Hegde, Girija
Ganeshan, P.N. Krishna Murthy, S.S. Hebbar, B. Balakrishna
from IIHR, Ashok Kumar Asst. Director and Smt. Uma from
Central Water Commission, New Delhi along with sixty
farmers took part in the meeting.

Mass media is an effective means for transfer of technology.
The institute has been disseminating information through
various programmes using different mass media as given
below

Radio talks
1.

T. N. Shivananda - Concept of organic cultivation of
medicinal crops (4 April, 08)

2.

T. N. Shivananda - Use of Mucuna pruriens on green
manure crops in increasing soil fertility (4 April, 08)

3.

S.D. Doijode - Present status of Coorg mandarin in
Kodagu (8 August, 2008)

4.

Growing exotic vegetables under net- house and
gerbera cultivation in poly house on 4 April, 2008

K. Shivaramu - Bio control of vegetable crop pests (21
August, 2008)

5.

Training for input dealers of Bangalore Rural and Urban
district on use of safe dosage and chemicals in
horticultural crops on 11 April, 2008

C K Vasanth Kumar - Availability of Soil testing
facilities at Krishi Vigyan Kendra Gonikoppal (3
November, 2008)

6.

T.S. Aghora - Cultivation of peas (6 November, 2008)



Fruit fly management in mango on 3 May, 2008

7.



Protected cultivation of Vegetables, flowers and quality
vegetable seedling production with scientists from
CARI Port Blair from 4 - 6 June, 2008

M. Prabhakar - Cultivation of cauliflower (26 November,
2008)

8.

T.M. Reddy - Agricultural extension activities at CHES,
Chettalli (2 February, 2009)
S.D. Doijode - Passion fruit cultivation in Kodagu (24
March, 2009)

Farmers training cum interaction meetings
A total number of 57 on farm- training of farmers cum
interaction meetings were organized in various places on
different technologies of IIHR. These programmes were
arranged based on the farmers’ needs and demand at the
field level. Some of the important technologies on which the
on-farm trainings were organized include:





Interaction meeting on vegetable and flower cultivation
with farmers of Orissa on 29 July, 2009

9.



Establishment of homestead mushroom units including
marketing on 11 August, 2008 with farmers,
entrepreneurs and Dr. R.P. Tiwari Director, NRC,
Mushroom, Solan, Himachal Pradesh

Television programme
1.

Abraham Verghese - Fruit fly management in mango
(10 April, 2008)



Vegetable, fruits and ornamental crops with farmers of
East Godawari on 23 October, 2008

2.

T.S. Aghora and B. Balakrishna - Intercropping of
French bean in areca nut (20 May, 2008)



Training cum interaction on improved cultivation of
horticultural crops with framers and staff of KVK,
Erode,7 November, 2008

3.

K. Hima Bindu and B. Balakrishna - Betel vine varieties
and hybrids (20 May, 2008)

4.

Integrated nutrient management in horticultural crops
at Balesara village, Sirsi Tq. on 14 November, 2008

K.P.G. Rao - Pre and post harvest management in mango
(4 June, 2008)

5.

IIHR tomato- F1 hybrid – Arka Ananya on 20 November,
2008

K. Hima Bindu-Cultivation of medicinal crops (4 June,
2008)

6.



IIHR brinjal hybrid – Arka Anand on 20 November,
2008

M.A. Suryanarayana - Betelvine cultivation (15 July,
2008)

7.



Interaction meeting with progressive farmers on
marketing aspects of fruit crops with farmers of
Maharashtra on 20 December, 2008

G.S. Prakash and P. Sampath Kumar - Y type training in
grapes (26 July, 2008)

8.

M. Prabhakar and S.S. Hebbar - Organic cultivation of
drumstick (26 July, 2008)



Interaction meeting with Indonesian delegation at IIHR,
Bangalore, 17 December, 2008

9.

V.V. Sulladmath-Passion fruit cultivation (26 July, 2008)



Interaction with organic farmers of Ananthpur District,
Andhra Pradesh on 1st- 2nd January 2009

10.

T.S. Aghora - French bean varieties of IIHR (20 August,
2008)
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11.

M.R. Dinesh - Guava germ plasm (20 August, 2008)

12.

M.R. Hegde and T.N. Shivananda - Agriculture
Technology Information Centre(20 August, 2008)

13.

V. Srinivas and B. Balakrishna - Net house cultivation
of coloured capsicum (23 August, 2008)

14.

Insect and disease management in horticultural
crops(28 August, 2008)

15.

P. Sampath Kumar - Coloured seedless grapes
cultivation on Y trellis (5 September, 2008)

16.

Management of yellow rust in grapes and management
of insect vector in control of papaya ring spot virus (9
September, 2008)

17.

K. Srinivas –Irrigation & fertigation in banana (10
October, 2008)

18.

T.S.Aghora - Cultivation of French bean (23 October,
2008)

19.

Girija Ganeshan – Biopesticides (3 November, 2008)

20.

M. Prabhakar and M.S. Rao-Quality vegetable seedling
production and use of nematicides in nursery- (6
November, 08)

21.

T.S. Agora-Improved IIHR French bean varieties (5
November, 08)

22.

S.S. Hebbar - Tomato cultivation (5 November, 08)

23.

P.Chowdappa - Control of late blight of tomato (4
December, 2008)

24.

Girija Ganeshan - Disease management in cucumber
(23 December, 2008)

25.

K. Srinivas - Water management in citrus (6 February,
2009)

26.

P. Sampath Kumar - Sub cane development and growth
regulators usage in coloured seedless grapes grown
on Y trellis (10 February, 2009)

Live Doordarshan-telecast of farmers’ interaction
meeting on vegetable cultivation
Vegetable crop seminar was conducted on 07 March, 2009 at
this Institute. Dr. Meenakshi Srinivas, Director-in-Charge,
participated in the programme which was live-telecast by
Doordarshan Kendra (DDK), Bangalore between 3.00 to 5.00
PM. About 350 farmers participated and various problems
faced by vegetable farmers were addressed. The farmers
raised about 25 questions on important aspects of vegetable
cultivation most of which concerned improved varieties,
integrated nutrient management, integrated pestmanagement, water management, processing and marketing.
Queries related to programmes of horticulture department
were answered by Joint Director of Horticulture, Bangalore
Rural Dist., and those related to marketing were answered by
Managing Director, HOPCOMS, Bangalore. All the scientists
working on vegetable crops participated. Shri. B. Kempaiah,
Executive Producer, DDK, Sri. Chandramouli, Deputy
Director, DDK, Shri. Suresh Kumar, Programme Executive,
DDK and various other DDK technical-personnel
participated. Dr.M.R. Hegde, Head, Division of Extension,
co-ordinated the programme.

Farmers’ interaction meeting on vegetable cultivation

Exhibitions

27.

M. Prabhakar - Tomato cultivation in organic method
(21 February, 2009)

The institute had participated in the following exhibitions
organized by various organizations in different states of the
country

28.

S. Mandal - Anthracnose of mango (27 January, 2009)



29.

S. Mandal - Diseases of kamranga (carambola) (30
January, 2009)

International Biotech Show (Bio -2008), Bangalore, 24 26 April, 2008



Mango Festival at Horticulture University, Hyderabad,
18 May, 2008



National Litchi Festival at NRC on Litchi, Muzaffarpur,
8 - 11 June, 2008



Foundation Day Celebration, NRC Banana, Trichy,
Tamilnadu, 21 August, 2008



Interaction Meeting on PHT in Horticultural Crops,
IIHR, Bangalore, 23 - 24 August, 2008



Krishi Mela, UAS, Bangalore, 13 - 16 November, 2008



Kisan 2008, International Exhibition Centre, Moshi,
Pune, 17 - 21 Dec., 2008



Krishi Mela, JSS, Suttur, Mysore, 22 - 27 January, 2009

30.

S. Mandal - Diseases of jackfruit (31 January, 2009)

31.

M. Prabhakar - Drip and fertigation on tomato and also
use of mulch in tomato (25 Feb., 2009)

32.

M. Prabhakar - Organic cultivation of tomato (11 March,
2009)

33.

G. S. Prakash and P. Sampath Kumar - Care to be taken
at harvest and after harvest for getting quality grapes
(11 February, 2009)

34.

G. S. Prakash - Harvesting and handling of coloured
seedless grapes grown on Y trellis (24 March, 2009)
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Tele-Video conference

6

Pseudomonas
fluorescens

236.6

59,150.00

Dr. M. Prabhakar, Principal Scientist participated in teleconference for farmers of Karnataka through the expert center
at GKVK, Bangalore on Improved cultivation of chilli, valueaddition and marketing, 12 January, 2009.

7

Paecilomyces
lilacinus

484

72,600.00

8

Pochonia
Chlymyadosporia

88

13,200.00

9

VAM

518

5,180.00

362.5

14,500.00

11 Azospirillum

257

10,280.00

The institute has been publishing popular literature in
the form of extension folders, extension bulletins and
technical bulletins for the benefit of farmers and other stake
holders of horticulture. The list of which is given in the
publications chapter.

12 Azotobactor

123

4,920.00

13 Trichoderma
Harzianum

111

11,100.00

14 Pongamia Soap

425

41,300.00

6.6 Transfer of technologies through direct
interaction with farmers and training

15 Neem Soap

344

43,000.00

16 Soil/Plants
Testing Samples

12

1,950.00

1327

6,635.00

Dr. M. Prabhakar, participated in tele-conference for farmers
of Karnataka through the Expert Center at GKVK, Bangalore
on Improved cultivation of brinjal, plant protection, valueaddition and marketing, 2 February, 2009

6.5
Transfer
publications

of

technologies

10 P.S.B.

through

A total number of 5990 visitors in 157 groups from various
places of different states visited the institute. These visitors
includes Diplomats of various countries, representatives of
various industries and academic, financial, scientific,
management institutions, PG, UG and school students,
university teachers, farmers, farm women, individual
entrepreneurs, general public, media persons, VIP’s of various
states of the country.

17 ATIC Folder
No. 1 to 12

6.7 Transfer of technologies through ATIC
The ATIC under the Division has been instrumental in
providing the technical know how as well as the literature/
VCD’s/software/Products related to horticultural crops.
Farmers, entrepreneurs, students etc visited the ATIC and
were appraised about the latest technologies developed by
the institute. A number of literature/products were sold
through ATIC in order to popularize the institute’s
technologies. The details of sales from the month of April
2008 to March 2009 are as given under:
Sl. Particulars
No.

Quantity
(Kg/No.)

Amount
(Rs)

18 ATIC Publications

77

924.00

19 ATIC VCD

158

26,000.00

20 Institute Folders

5147

25,735.00

21 Institute Publications

2269

1,35,150.00

22 Institute VCD

66

12,350.00

23 PHT Products

2078

69,989.00

24 Vegetable Seeds
Sample Packets

4633

46,330.00

25 Mucuna Seeds

82

6,560.00

26 Mango Fruit Fly Traps
& Plywood Traps
(377 + 84)

461

10,265.00

TOTAL

16,29,973.00

1

Banana Special

4113

4,82,760.00

2

Mango Special

1196

1,73,590.00

Seed and planting material

3

Vegetable Special

1241

1,48,920.00

4

Citrus Special

1197

1,37,375.00

5

Trichorich- N

692

69,200.00

A total of 7741 Kgs. of breeders seeds of institute thirty
three different vegetable varieties of the institute was sold
and earned an amount of Rs. 12, 81,039/- (Rupees twelve
lakhs eighty one thousand and thirty nine) during 2008-09
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7. Education and Training
7.1 Post-graduate education

7.1.1 M.Sc. (Ag)./Ph.D. degree awarded

The institute continued to excel in education and training
activities by way of supporting post-graduate education, in
collaboration with other institutions and universities under
memorandum of understanding.

Following students were awarded M.Sc. (Ag)./Ph.D. degree
under guidance of IIHR scientists:

Name of student

Name of guide

University/
College

Degree

Mr. Husameddin Al-Said Dr. G.S. Prakash

University of
Agricultural
Sciences,
Bangalore

Ph.D.

Propagation of some grape rootstocks
in enriched organic media

Ms. H.J. Rashmi

Dr J.B. Mythili.

Kuvempu
University

Ph.D.

Agrobacterium-mediated transformation
in tomato and chilli for fungal resistance

Mr. K.N. Chandrashekara Dr. Akella Vani

Kuvempu
University

Ph.D.

Generation of single-chain antibody
fragments (ScFv) for detection
of Ralstonia solanacearum causing
bacterial wilt of tomato

Ms. P. Anitha

Dr. R.B. Tiwari,

U.A.S.,
Bangalore

M.Sc.
(Ag.)

Studies on osmotic dehydration
of guava (Psidium guajava L.)

Ms. B. Savitha

Dr. K. Anjaneyalu

U.A.S.,
Bangalore

M.Sc.
(Ag.)

Development of leaf-nutrient norms
and identification of yield-limiting
nutrients using DRIS in sapota
cv. Kalipatti

Ms. R. Manjula

Dr. Sukhada
Mohandas

Kuvempu
University

Ph.D.

Biochemical and molecular changes
in banana associated with interaction
of Trichoderma harzianum and
Fusarium oxysporum f.sp. cubense

Mr. Naveen A.H.

Dr. T.S. Aghora

U.A.S.,
Bangalore

M. Sc.
(Ag)

Breeding French bean (Phaseolus
vulgaris L.) for resistance
to Mung bean yellow mosaic virus

Mr. Tul Bahadur Poon

Dr. T. Manjunath
Rao

U.A.S.,
Bangalore

Ph.D

Seed-setting in intervarietal and
interspecific crosses of gladiolus

Mr. P. Niranjana

Dr. K.P. Gopalakrishna
Rao

Kuvempu
University

Ph.D.

Biochemical characterization of Robusta
banana and Alphonso mango during
post-harvest management

Mr. A. Manoj Kumar

Dr. Girija Ganeshan

Kuvempu
University

Ph.D.

Development of IDM package and
transgenic technology for the control
of powdery mildew in capsicum

UAS,
Bangalore

M.Sc.

Development of Seedless grape hybrids
through embryo rescue and confirmation
of hybridity using molecular markers

Mr. K.S. Bhaskarareddy Dr. Leela Sahijram
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Title of thesis

Education and training
7.1.2 M.Sc.
allocation

(Ag)/Ph.D.

degree

students

7.3 Training
7.3.1 National

Following is the list of students allotted to scientists of the
institute for M.Sc./Ph.D. guidance:
Sl.No.

Name of student

1

Chidanand Ullagaddi

Dr. Mythili, J.B.

2

Mirajkar Shriram

Dr. Leela Sahijiram

3

Pavan Kumar, M.J.

Dr. M. Krishna Reddy

4

Pavithra, S.

Dr. Sukhada Mohandas

5

Shamprasad Phadnis

Dr. A.T. Sadashiva

6

Sheetal Nandugav

Dr. Pious Thomas

7

Soumya Shetty

Dr. K. V. Ravishankar

8.

Jayashree Ugalat

Dr. S. Shivashankar

●

Dr. K. Hima Bindu, Sr. Scientist, participated in the
Training on Molecular techniques in Piper betel L. at
IISR, Calicut from 23rd July to 1st August 2008

●

Mrs. V. Radhika, Scientist (SS), participated in the
training programme “Agri – Bioinformatics: Tools and
Applications”, Indian Institute of Spices Research,
Calicult, 20th to 24th October, 2008

●

Dr. H. S. Singh, Principal Scientist, attended training
course on “Biochemical and Molecular Biology
Advanced Techniques” held at ICAR Centre of
Advanced Studies in Biochemistry at IARI, New Delhi
from 18th November to 8th December, 2008

●

Dr. Sudhamoy Mandal, Scientist (SS), attended training
course on “Biochemical and Molecular Biology
Advanced Techniques held at ICAR Centre of
Advanced Studies in Biochemistry at IARI, New Delhi
from 18th November to 8th December, 2008

●

Dr. V. Pandey, Senior Scientist, attended training
programme on “Germplasm Exchange-Policies and
Procedures in India” held at NBPGR, New Delhi from
17th to 26th November, 2008

●

Dr. T. Manjunath Rao, Principal Scientist, participated
in the short course on “Use of molecular markers in
breeding of horticultural crops” organized by Division
of Biotechnology from 12th to 25th March 2009

●

Dr. Tejaswini, Principal Scientist, participated in the
Management Development Programme on Public
Private Partnership for Innovation in Agriculture at
Indian Institute of Management, Lucknow from 16th to
20th March, 2009

●

Dr. K. Hima Bindu, Sr. Scientist, participated in the Short
course on Use of Molecular Markers in Breeding of
Horticultural crops at I.I.H.R. Bangalore from 12th to
25th March 2009.

●

Dr. Sudhamoy Mandal, Scientist (SS) attended National
Workshop-cum-Training on “Bioinformatics and its
Significance in Agricultural Research” organized by
Department of Bioinformatics, CPGS, OUAT,
Bhubaneswar on 29th March, 2009

●

Dr K.S. Shivashankar, Senior Scientist and Dr R.H.
Laxman, Senior Scientist underwent training on
“Physiological and molecular basis of plant adaptation
to drought” at UAS, Bangalore from 2nd to 22nd March,
2009

●

Dr. P. Panneerselvam underwent 21 days training
programme on “Novel and innovative bio-chemical and
molecular tools for characterization of agriculturally
important microorganisms at NBAIM, Mau, UP from
12th January to 1st February 2009

●

Dr. Girija Ganeshan, Principal Scientist, participated in

Name of Chairperson

7.2 Higher education of scientists
7.2.1 Degrees awarded
●

Mr. Sudhamoy Mandal, Scientist (SS) awarded Ph.D.
by the Indian Institute of Technology Kharagpur for
his thesis, “Biochemical characterization of induceddefense in tomato against Fusarium oxysporum f. sp.
lycopersici”.

●

Mr. Ritesh Saha, Scientist (SS) awarded Ph.D. by Visva
Bharati, Santiniketan for his thesis “Hydro-physical
behavior of the soils under different farming systems
in hilly eco-system”

●

Mr. T. M. Reddy, Scientist (SS), awarded Ph.D. by the
U.A.S., Bangalore for his thesis “Impact assessment
of training programmes organized by ICAR institutes”

●

Mrs. K. Padmini, Scientist (SS), awarded Ph.D. by Dr.
Bhim Rao Ambedkar University, Agra for her thesis
“Studies on efficient hybrid seed production using
cytoplasmic genic male sterile lines (CGMS) in chillies”

7.2.1 Grant of permission to pursue higher
studies
The following scientists of the Institute were granted
permission to pursue higher studies leading to award of Ph.D.
degree at the university mentioned against their name:
Sl.No.
1.

2.

Name

University

Mrs. H.P. Sumangala,
Scientist, Div. of
Ornamental Crops
Division of ornamental
Crops

Annamalai University,
Tamil Nadu

Mrs. A. Carolin
Rathinakumari,
Scientist (SS), Division
of PHT

TNAU, Coimbatore,
Tamil Nadu
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●

●

●

●

●

●

●

●

●

●

●

Management Development Programme on “Public
Private Partnership in for Innovation in Agriculture”
held at IIM, Lucknow, from 16th to 20th March 2009
Dr. P.D. Kamalajayanthi, Senior Scientist underwent
training on “How to write winning research proposal”
under NAIP Capacity Building Program at NAARM
from 11 to 16th March, 2009
Dr. P. Venkata Rami Reddy, Senior Scientist, attended
an international workshop on Nocturnal Pollination:
Processes and Patterns at IISc., Bangalore from 23rd to
27th March 2009
Dr. R. Venugopalan, Senior Scientist (Agril. Stat.)
successfully completed four months refresher course
on Hindi Pragya training program organized by Dept
of Official language, Govt. of India during the period
Jan-May 2008
Mr. Chandra Prakash, Scientist (SS) (CA) successfully
completed four months refresher course on
Hindi Prabodh training program organized by Dept of
Official language, Govt. of India during the period JanMay 2008
Mr. M.K. Chandra Prakash, Scientist (SS) participated
in the NAIP-Financial Management Training at NIANP,
Adugodi, Bangalore on 15th and 16th January 2009
Dr Anuradha Sane, Senior scientist, attended five day
workshop on Genetic Fidelity testing of tissue culture
raised micropropagules at CDFD, Nacharam,
Hyderabad, from 20th to 24th October 2008
Dr Anuradha Sane, Senior Scientist, participated in
training course on Molecular methodologies for
assessing and applying genetic diversity in crop
breeding at ICRISAT, Patancheru, Hyderabad from 17th
to 28th November 2008
Dr Anuradha Sane, Senior scientist, Dr. K. Bhanu
Prakash, Dr. K. Padmini , Scientist (SS) and Mr. M. N.
Arun, Technical Officer participated in the short course
on “Use of molecular markers in breeding of
horticultural crops” organized by Division of
Biotechnology, Indian Institute of Horticultural
Research, and Bangalore from 12th to 25th March 2009
Dr. K. Padmini , Scientist (SS Hort.), participated in the
ICAR sponsored Summer school on “Applications of
RAPD and AFLP Markers in horticultural crops “ at
Plant molecular biology lab, University of Agricultural
Sciences, G.K.V.K., Bangalore from 17th February to 9th
March 2009
Dr Akella Vani, Principal Scientist, Division of
Biotechnology attended a 5-day training program on
Impact of Globalization conducted by NIAS-DST from
20th to 24th October 2008
Dr Akella Vani, Principal Scientist, Division of
Biotechnology attended a 5-day training program on
Public –Private Partnership in ICAR conducted by
NAIP-NAARM-IIM Lucknow from 16 th to 21 st
March 2009

●

Dr. Veere Gowda, R. Principal Scientist, Division of
Vegetable Crops underwent training on Physiological
and molecular basis of plant adaptation to drought,
organized by UAS, Bangalore from 2 nd to 21 st
March 2009

●

Dr. R. Veere Gowda, Dr. N. Mohan , Dr. Madhavi Reddy
, Dr. T.S. Aghora , Dr. T.H. Singh , Dr. B. Varalakshmi
and Dr. E. Sreenivasa Rao, Division of Vegetable Crops
attended the Short course on Molecular markers in
Horticultural crops organized by Division of
Biotechnology, IIHR, Bangalore from 12th to 25th
March 2009

●

Dr. T.H. Singh attended a training program on
‘Developing winning research proposal in agricultural
research’ at NAARM, Hyderabad from 14th to 20th
October 2009

●

Dr. E.S. Rao has attended a workshop on ‘Management
of Intellectual property rights in biotechnology’
conducted by Biotech consortium India Ltd and
sponsored by DBT. on 8 th and 9th January 2009

●

Dr. T.S. Aghora, Senior Scientist, Division of Vegetable
crops attended International Learning programme on
Germplasm management and utilization of vegetables
and legumes from held by AVRDC-RCSA at ICRISAT
campus, Hyderabad from 26th to 29th May, 2008

●

Dr. T.S. Aghora, Senior Scientist, Division of Vegetable
crops attended ‘Roving seminar on geographical
indicators’ at Bangalore conducted by Geographical
Indications Registry, GOI, Chennai on 2nd and 3rd
Feb, 2009

The Following Scientists attended capacity-building training
(HRD course) on ‘Recent trends in Fruit Crops Research’
conducted at IIHR, Bangalore, 16th - 21st March, 2009:
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1.

Dr. K. Srinivas, Principal Scientist

2.

Dr. H. S. Jalikop, Principal Scientist

3.

Dr. Y. T. N. Reddy Principal Scientist

4.

Dr. V. V. Sulladmath, Principal Scientist

5.

Dr. Edward Raja, Principal Scientist

6.

Dr. H. Ravishankar, Principal Scientist

7.

Dr. S. Ganeshan, Principal Scientist

8.

Dr. Abraham Verghese, Principal Scientist

9.

Dr. M. R. Dinesh, Principal Scientist

10.

Dr. B. N. S. Murthy, Principal Scientist

11.

Dr. Reju Kurien, Principal Scientist

12.

Dr. K. K. Upreti, Principal Scientist

13.

Dr. Raghupathi, Principal Scientist

14.

Dr. A. Rekha, Sr. Scientist

15.

Dr. P. Sampath Kumar Sr. Scientist

16.

Dr. M.A. Suryanarayana, Sr. Scientist

17.

Dr. P. V. R. Reddy, Sr. Scientist

Education and training
18.

Dr. L.R. Varalakshmi, Sr. Scientist

19.

Dr. R. Venugopalan, Sr. Scientist

20.

Dr. Senthil Kumar, Sr. Scientist

21.

Dr. L. R. Varalakshmi, Sr. scientist

22.

Ms. C. Vasugi, Scientist (SS)

23.

Mr. R. N. Pandey, Technical Officer

Scientist (Organic Chemistry), Division of Soil Science
and Dr. P.V.R. Reddy, Senior Scientist (Entomology),
Division of PGR were recognized as PG teachers, UAS,
Bangalore and Mrs. V. Radhika was recognized as
external faculty by National Dairy Research Institute,
Southern Regional Station, Adugodi, Bangalore.

7.5. Recognition as Research Centre

7.3.2 International
●

●

●

●

Dr. D.V. Sudhakara Rao, Senior Scientist was deputed
for Participation in the workshop-cum-training
programme under INDO-US-AKI in USA from 19-30
May 2008
Dr. S. Shivashankar, Principal Scientist was deputed to
UK under INSA-RS bilateral exchange programme for
training on “Cloning of mango genes regulating
germination and fruit quality” at Department of Biology
University of York,U.K from 15th September to 9th
November 2008

Kuvempu University, Shimoga has renewed recognition
of IIHR as PG Centre for research leading to M.Sc. and
Ph.D degrees

●

Jawaharlal Nehru Technological University, Hyderabad
recognized IIHR as a research centre for carrying out
research leading to award of M.Sc, M.Phil and Ph.D.
degrees

7.6 Short-term project training
Ninetyeight students received short-term project
training at the Institute in the disciplines of
Biotechnology,
Post-Harvest
Technology,
Biochemistry and Microbiology in partial fulfilment of
their post-graduate degree requirement

Dr. Anil Kumar Nair, Senior Scientist was deputed for
undergoing training course on “Vegetable Production”
organized by the Egyptian International Centre for
Agriculture (EICA), Giza, from 15th February to 30th April
2009

7.7 In house seminar
●

Dr. A.T. Sadashiva participated in Indo-French
workshop on Plant Genomics, Transgenetics and
Biotechnology at INRA, Paris from 16 th to 19 th
March 2009

Dr. M. Srinivasa Rao delivered an in-house seminar on
19th July 2008 on “IP revenue generation, contractresearch and incentives to ICAR scientists - my
experiences”

7.8 Post-Doctoral assignment

7.4. Recognition as PG teachers
●

●

●

Dr. Asokan, Senior Scientist (Entomology), Division of
Biotechnology, Dr. Soudamini Mohapatra, Senior
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Dr. Abdul Nayeem joined as DBT–RA under DBT PostDoctoral Program in Biotechnology under Dr J.B.
Mythili (Research supervisor)
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8. Awards and Recognitions
Awards
❁

Prabhakar, M. was felicitated and conferred with the
award “Key of Inspiration” at the National Seminar on
Present Scenario of Organic Farming for Sustaining
Soil-Plant Health and Productivity, held on 30th January,
2009 at Bangalore University, Bangalore

❁

Vishal Nath received ‘Bharat Jyoti Award’ conferred
by India International Friendship Society at New Delhi
for the year 2008 and he was also chosen for the ‘Best
Citizens of India Award’ by Best Citizens of India, New
Delhi. He also received First Prize for best paper
presentation entitled “In situ harvesting and moisture
conservation techniques for establishment of mango
orchards under rain-fed conditions” during 3rd Indian
Horticulture Congress (6-8th November, 2008) at OUAT,
Bhubaneswar

❁

Sudhakar Rao, D.V. received ‘Dr J. S. Pruthi Award’ for
the year 2007 for significant contributions to the
development of fruit and vegetable preservation
industry in India, instituted by Association of Food
Scientists and Technologists (India) - AFST (I), on 1912-2008 during IFCON-2008

❁

Sreenivasa Rao, E. was awarded ‘Jawaharlal Nehru PostGraduate Agricultural Research Award’ for the year 2007.
He also received the ‘Dwarkanath Memorial Award’
instituted by the Indian Society of Vegetable Science,
on 12th February, 2009 during the Inaugural Session of
AICRP (Veg.), Coimbatore, Tamil Nadu

❁

Dhananjaya, M.V. was awarded Second Prize for the
Rose variety IIHRP-13 (Arka Parimala) in the “Fragrant
Category” of Rose at the Rose Show organized on the
occasion of 27th All-India Rose Convention 2009, held
at Ooty, Tamil Nadu during 17-19 January, 2009

❁

Jalikop S.H., Kumar, P.S., Rawal, R.D. and Ravindra
kumar received Best Research Paper Award for their
paper on “Breeding pomegranate for fruit attributes
and resistance to bacterial blight” by the Horticultural
Society of India (HIS), New Delhi, in 2008

❁

Krishna Kumar, N.K. received the ‘Best paper
presentation award’ for lead paper entitled “Aphid
(Aphididae: Homoptera) vectors of papaya ringspot
virus (PRSV), bionomics, transmission efficiency and
factors contributing to epidemiology” presented at
Second International Symposium on Papaya, 9-12
December, 2008 at Madurai, Tamil Nadu, India.
Karunakaran, G., Ravishankar, H. and Dinesh, M.R.

also received Second Prize for Best paper for “Genetical
studies in papaya (Carica papaya L.)”, and,
Ravishankar, H., Karunakaran, G. and Hazarika, S.
received Second Prize for Best paper on “Nutrient
availability and biochemical properties in soil as
influenced by organic farming of papaya under Coorg
region of Karnataka” at the same symposium
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❁

Panerselvam, P., Ganeshamurthy, A.N., Prabhakar, B.S.,
Hebbar, S.S. and Ramesh, P.R. received Best Oral
Presentation award for their paper “Changes in soil
quality in vegetable-based cropping system under
organic practice” at the National Conference on Organic
Farming in Horticultural Crops with Special Reference
to Plantation Crops, held during October 15-18, 2008 at
CPCRI, Kasaragod

❁

Janakiram, T. and Meenakshi Srinivas received ‘Best
Poster Paper Award’ for their poster entitled “Promising
Selections of Chrysanthemum for Early and Off-season
Production” during the National Conference on
Floriculture for Livelihood and Profitability, held at
IARI, New Delhi, during 16-19 March, 2009 organized
by Indian Society of Ornamental Horticulture

❁

Hima Bindu, K., Vasantha Kumar, T. and Suryanarayana,
M.A. were given ‘Best Poster Award’ for the poster
presented on “Variability in Piper betle L. collections
from Andamans” at National- level Workshop-cumSeminar on Status and Future Strategies for Horticulture
Development in A&N Islands, held at CARI, Port Blair,
23-25 January, 2009

❁

Raghupathi, H.B., Sakthivel, T., Ravishankar, H. and
K.A. Anjaneyalu were awarded First Prize for their poster
“Leaf nutrient diagnostic norms for Coorg mandarin
(Citrus reticulata Blanco) under coffee-based cropping
system” and Ravishankar, H., Sakthivel, T., Raghupathi,
H. B., Krishna Reddy, M., Chithiraichelvan, R.,
Karunakaran, G., Samuel, D.K., Pillai, G.K. and
Sudhirkumar received the Third Prize for the poster on
“Strategic approaches for rejuvenation of coorg
mandarin (Citrus reticulata Blanco) in Kodagu” at
the National Symposium on Citriculture: Emerging
trends, held at NRC Citrus, Nagpur, 24-26 July, 2008

❁

Bhanuprakash, K., Madhavi Reddy, K., Yogeesha, H.
S., Arun, M.N. and Naik, L.B. received ‘second prize’
for best poster presentation for the paper entitled
“Isozyme markers for testing genetic purity of chilli
hybrid Arka Meghana” at National seminar on spices
held at Guntur, Andhra Pradesh from 24-25 march 2009

Awards and recognitions
❁

Narayanaswamy, B. received ‘Best Paper Presentation
Award’ for his paper entitled “Self-help group approach
for agri-rural environment: Need of the hour” at the 5th
National Extension Education Congress-2009, Kanpur,
5-7 Mar, 2009

Board, Pune, held during 22-23 February,2009 at Warud,
District Amarawati (Maharashtra)
❁

Janakiram, T. co-chaired the technical session on
“Protected cultivation and precision farming”, at the
National Workshop-cum-Seminar on Strategy for
Development of Horticulture in Andaman & Nicobar
Islands, January 23-25, 2009 organized by CARI, Port
Blair

❁

Bhanuprakash, K. acted as co-chairperson for the
technical session on Seed Physiology at the Golden
Jubilee Conference on Challenges and Emerging
Strategies for Improving Plant Productivity, IARI, New
Delhi, Nov12-14, 2008

❁

Meera Pandey was nominated by ICAR as Member,
Institute Management Committee of National Research
Center on Mushrooms, Solan, for a period of three
years w.e.f. 2008-09

❁

Sadashiva, A.T. was nominated by DG, ICAR, as
Member, Institute Management Committee of Central
Institute for Temperate Horticulture, Srinagar, for a
period of 3 years w.e.f. 18-11-2008

❁

Hegde, M.R. acted as judge for selecting Best Poster
Paper entitled Transfer of technology approaches for
promoting organic horticulture at National Seminar, 1719 October, 2008 at CPCRI, Kasargod

❁

Krishnamoothy, A. served as Secretary (until 16 June,
2008) and was elected President (on 17 June, 2008) of
Association for Pest Management in Horticultural Crop
Ecosystems (AAPMHE), Bangalore. He was also
nominated Chief Editor, Journal of Horticultural
Sciences, Society for Promotion of Horticulture,
Bangalore

❁

Janakiram, T. was elected as General Secretary, Society
for Promotion of Horticulture, IIHR Bangalore.

❁

Janakiram, T. was nominated Chairman, Core Group on
the subject “Crop Improvement” constituted under
AICRP (Floriculture)

❁

Leela Sahijram was Associate Editor, Journal of
Horticultural Sciences-JHS- (SPH), Bangalore, 2008-09

❁

Sudha Mysore was appointed Vice-President, Indian
Society of Agricultural Economics, Mumbai, w.e.f.
December 2008 until next General Body Meeting of the
Society

❁

Leela Sahijram was Member, Selection Committee for
recruitment to 20 posts of Curator ‘B’ (entry-level
scientists), National Council of Science Museums
(NCSM), Kolkata, July 22-24, 2008

❁

Nita Khandekar was elected Joint Secretary, Society
for Promotion of Horticulture, Bangalore

❁

Venkata Rami Reddy, P. was nominated Associate
Editor, Journal of Pest Management in Horticultural

Recognition
❁

Ganeshamurthy, A.N. was inducted as Fellow of the
National Academy of Agricultural Sciences (FNAAS),
New Delhi, during 2008-09

❁

Kotur S.C. was inducted as Fellow of Indian Society of
Soil Science (FISSS), New Delhi, at the 73rd Annual
Convention of the Society, on 27th November, 2008 at
Bangalore for his research contribution to Soil Science

❁

Sukhada Mohandas was inducted as Fellow of
Association for the Improvement in Production and
Utilization of Banana (AIPUB) during the International
Conference on Quality Production of Banana for
domestic and export market, Trichy, Tamil Nadu, 24-26
October, 2008

❁

❁

Meenakshi Srinivas was inducted as Fellow of Indian
Society of Ornamental Horticulture for her contribution
to Floriculture. She acted as Co-chairman for the
session on genetic diversity in Ornamentals and
improvement of flowers and as Judge for judging
posters/ papers at the National Conference on
Floriculture for Livelihood and Profitability, New Delhi,
16-19 March, 2009
Vishal Nath was conferred Fellowship of the
Horticulture Society of India, New Delhi, for the year
2008 for his significant contribution to horticulture. He
was nominated Member, Think Tank-cum-Steering
Committee for Establishment of Centre of Excellence
for Tribal Agriculture and Research (CETAR) at
Mallijharan, Kasipur, Rayagada, Orissa; Chairman,
Technical Committee for Establishment of Mega
Nursery and Horticulture Training Institute in Kan;
Member, State Seed Sub-committee for Horticultural
Crops for Orissa, by Central Seed Committee, Ministry
of Agriculture, Government of India, and, Member,
Programme Advisory Committee, Ministry of Science
& Technology, Government of India, New Delhi

❁

Prabhakar, M. and Hegde, M.R. were felicitated by the
Karnataka Chapter of Indian Society of Agronomy at
GKVK, UAS, Bangalore on 28th January, 2009

❁

Leela Sahijram was invited to be Member, Organizing
Committee, and Panelist, Plenary Session, National
Symposium on Women in Agriculture, April 10-12, 2008,
UAS, Bangalore

❁

Ravishankar, H. chaired the session on “Water and
Nutrient Management” at the National Workshop on
Orange, organized by Department of Horticulture,
Maharashtra State Horticulture and Medicinal Plant
81
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Ecosystems, Association for Advancement of Pest
Management in Horticultural Ecosystems
❁

Sudha Mysore was nominated Member, Editorial Board,
Indian Journal of Agricultural Marketing, Nagpur

❁

R. Venugopalan was nominated Associate Editor,
Journal of Horticultural Sciences, Bangalore

❁

Vasantha Kumar, T. was elected Member, and, Executive
Committee Member, Medicinal & Aromatic Plants
Society of India, Lucknow, Bangalore Chapter

❁

Aswath, C. was elected Executive Councillor (South
Zone), The Indian Society of Indian Ornamental
Horticulture (ISOH), 2008-09

❁

Sadashiva, A.T. and Madhavi Reddy, K. were elected
Councillors to the Indian Society of Vegetable Science,
2008-09

❁

Edward Raja, M. served as rapporteur, Session on
Nutrition and Water Management at the Second
International Symposium on Papaya, Madurai, Tamil
Nadu, Dec 9-12, 2008

❁

Madhavi Reddy, K. served as Rapporteur, Technical
Session XI: Breeding for resistance (14 February, 2009),
AICRP (VC) Workshop held at TNAU, Coimbatore, 1215 February, 2009

❁

Hima Bindu, K. served as rapporteur, Technical Session
on Crop Improvement at 22nd Group Meeting of AINRP
on Betelvine, BCKV, Kalyani

❁

Sudhakar Rao, D.V. acted as judge for Poster Session
on Food Packaging, International Food Convention –
IFCON 2008, organized by AFST (I), 15-19 December,
2008 at CFTRI, Mysore

❁

Janakiram, T. acted as judge for the award of best poster
and D.H. Sukanya acted as Rapporteur, Technical
Session VI on Medicinal plants, Processing and
protected cultivation at the National Workshop-cumSeminar on Strategy for Development of Horticulture
in Andaman & Nicobar Islands, January 23-25, 2009 at
CARI, Port Blair

❁

Leela Sahijram was Special Invitee Member, Executive
Council, Horticultural Society of India (HSI), New Delhi,
2007-2009

❁

Leela Sahijram was Executive Council Member
(Invitee), AIPUB (Association for Improvement,
Production & Utilization of Banana), Trichy, Tamil Nadu,
2008

❁

B. as Rapporteur in the Session on Value-addition
during Interactive Meeting on Post-Harvest
Technology of Horticultural Crops, organized by IIHR
at Bangalore, 23-24 August, 2008

Sudhakar Rao, D.V. acted as Member, Technical
Committee and Rapporteur, at the Technical Session
on “Post-Harvest Technology of Fruits” and Tiwari, R.
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❁

Ravishankar, H. acted as Rapporteur for the Session
on Citrus Production at the National Symposium on
Citriculture: Emerging trends, NRCC, Nagpur, 24-26 July,
2008

❁

Yogeesha, H.S. and K. Bhanuprakash, respectively,
acted as Rappoteurs for Technical Sessions “Seed
production – An overview” and “Recent advances in
seed production, storage, testing and seed health with
respect to quality assurance”, at National Seed
Congress, GKVK, Bangalore, 23-24 December, 2008

❁

Gajanana, T.M. acted as Rapporteur for the Session on
‘Agri-business’, First Annual Conference of Indian
Society of Agri-business Management, September 2527, 2008, UAS, GKVK, Bangalore

❁

Sudha Mysore acted as Rapporteur for Technical
Session I: ‘Triggering agricultural development through
horticultural crops’ at the 68th Annual Conference of
Indian Society of Agricultural Economics, 27-30
November, 2008, School of Economics, Andhra
University, Vishakhapatnam, Andhra Pradesh

❁

Sujatha, K. and Sujatha A. Nair acted as Rapporteurs
for Technical Session–II: Cut-rose production opportunities and challenges, 27th All-India Rose
Convention and International Rose Seminar, JSS
College of Pharmacy, Ooty, 17-19 January, 2009

❁

Dhananjaya, M.V. acted as Rapporteur at Technical
Session III of 27th All India Rose Convention 2009 and
International Rose Seminar, Ooty, Tamil Nadu, 17-19
January, 2009

❁

Manjunath Rao, T., Janakiram, T., Aswath, C., Veere
Gowda, R. and Sangama acted as judges at
Independence Day Horticulture Show, August, 2008,
organized by The Mysore Horticulture Society,
Lalbagh, Bengaluru

❁

Radhika, V., Scientist (SS), was external examiner for
practical examination, M.Tech. (DT) Course CS-521:
Introduction to Scientific Languages, Southern
Regional Station, National Dairy Research Institute,
Bangalore, 12 May, 2008

❁

Leela Sahijram was Expert, Research Advisory
Committee (Forest Biotechnology), 2008-09, Institute
of Wood Science & Technology, Bangalore (under the
aegis of Indian Council of Forestry Res. & Edn., ICFRE,
Dehra Dun)

9. Linkages and Collaborations
9.1 International

●

Development of indigenous machinery for spawn and
mushroom production

Asian Vegetable Research and Development
Centre (AVRDC), Taiwan

●

Promotion of F1 hybrids in floriculture (antirrhinum,
marigold, pansy &petunia)

●

Under-utilized fruits

●

Diagnostics of emerging plant viruses

●

RET medicinal plants conservation and utilization in
south India and north east India

●

Mitigating the bacterial blight disease (BBD) of
pomegranate crop in Karnataka under NHM

●

AMAAS-Harnessing arbuscular mycorrhizae for
biofertilization in horticultural crops

●

AMAAS - Alleviation of Ralstonia wilt in tomato using
endophytic bacteria

●

AMAAS - Cloning and characterization of insecticidal
crystal protein genes (cry genes) from local isolates of
Bt active against coleopteran, dipteran and lepidopteran
pests

●

Assessment of gender issues and identification and
refinement of women specific technologies in
horticultural crops

●

Impact, adaptation and vulnerability of Indian
Agriculture to climate change

●

Diagnosis and management of leaf spot diseases of
field and horticultural crops

●

Management of sucking pests on horticultural crops

●

Molecular breeding in banana - development of
molecular markers linked to fusarium wilt resistance.

●

●

Application of molecular markers to broaden the
genetic base of tomato for improved tropical adaptation
and durable disease resistance (German Fund)
Development of locally adopted multiple diseaseresistant high yielding chilli (Capsicum annuum L.)
cultivars for targeted countries in Asia

United Nations
(UNEP-GEF)
●

Environment

Programme

Conservation and sustainable use of cultivated and
wild tropical fruit diversity: Promoting sustainable
livelihoods, food security and ecosystem services

ICAR - Indo-US Agricultural Knowledge
Initiative
●

Technology for plant and dairy ingredients based
formulated and functional foods using extrusion
technology

9.2 National
Indian Council of Agricultural
(ICAR), New Delhi

Research

Adhoc Schemes
●

●

●

●

●

Investigation and development of statistical
techniques for horticultural crop modelling and yield
forecasting
Musa genome mapping : development of sequencetagged microsatellite sites (STMS) markers for Musa
balbisiana (BB) types, analysis of diversity,
characterization and mapping

National Agricultural Innovation Projects (NAIP)
Visioning, policy analysis and gender ( VPAGe)

●

Breeding for resistance to downy mildew and
Alternaria leaf spot in early cauliflower (Brassica
oleraceae var/botrytis L/)

AGROWEB – Digital dissemination system for Indian
agricultural research

●

Genetics of foraging behaviour of predatory
Coccinellid Cryptolaemus controuzieri Mulsant: A
molecular approach

Potential of RNAi in insect-pest amangement: A model
in silencing of genes specific to fruit borer, Helicoverpa
armigera (Noctuidae: Lepidoptera)

●

Studies on ecology and taxonomy of whitefly, Bemicia
tabaci in India, its symbiosis with various obligate and
facultative bacterial symbionts

Development of statistical package for horticultural
research (SPHR V 1.0).

Central Sector Scheme

Network Projects
●

●

●

Improvement of under-utilized vegetable crops
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Monitoring of pesticide residues at national level
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Department
of
Biotechnology
Government of India, New Delhi

(DBT),

National Bank for Agriculture and Rural
Development, (NABARD), New Delhi

●

Development of biocontrol technology for mango
hoppers

●

Economic feasibility of organic vegetable productionGherkin and Rose Onion

●

Transgenic tomato and cucurbits resistance to
tospovirus

National Medicinal Plants Board, New Delhi

●

Bt gene stacking and gene targeting in brinjal for
resistance to shoot and fruit borer

●

Identification of DNA markers linked to cucumber
mosaic cucumovirus (CMV) resistance genes in chilli
(Capsicum annuum L.)

●

Development of combination formulation and
consortium biopesticides of P. fluorescens and
patenting

●

Developing cultivation practices for Coelus
vettiveroides (HRIVERA)

●

Collection, chemical and molecular profiling,
domestication and conservation of Mappia foetida and
endangered medicinal plant

●

Morphological, biochemical and molecular
characterization of ashwagandha

●

Technological innovations for commercial exploitation
of Morinda citrifolia (noni) as livelihood option for
islands farmers - Evaluating different germplasm &
development of agro-technique for organic farming
Formulation of seed standards and standardization of
seed testing protocols in medicinal and aromatic plants

●

Production of bio-agent colonized seedlings of
horticultural crops by rural women and men to promote
organic farming

●

Transformation of onion cv Arka Niketan with chitinase
gene for resistance to purple blotch

●

●

Validation of carnation varieties and molecular genetic
analysis in rose and carnation

National Horticulture Board (NHB)

●

Prevention of post harvest spoilage due to fruit flies in
mango

●

Department of Horticulture, Government of
Karnataka

Department of Science and Technology (DST),
Government of India, New Delhi
●

Development of techno-agents for promotion of
sustainable horticultural technologies

●

Development of PCR based diagnostic assay for
detection of Alternaria infections in tomato seeds

Agricultural and Processed Food Products
Export Development Authority (APEDA),
Government of India, New Delhi
●

Survey and monitoring plan for Bactrocera carycae in
Goa, Karnataka, Kerala and Tamil Nadu States

Biochemical mechanism of spongy tissue formation in
Alphonso mango

●

Development of molecular markers linked to bacterial
blight (Xanthomonas axonopodis pv. dieffenbachiae)
resistance in Anthurium (Anthurium andreanum L.)

Bhabha Atomic
BRNS), Mumbai
●

Research

Centre

●

Bio-ecology of thrips vectors of water melon bud
necrosis (WBNY) in Karnataka

●

Studies on spices complex, bionomics and efficiency
of virus transmission of aphid vectors transmitting
cucurbit viral diseases

●

Diagnostic approaches and development of
management strategies for rejuvenation of Coorg
mandarin in Kodagu

National Centre
Bhubaneswar

Council of Scientific and Industrial Research
(CSIR), Government of India, New Delhi
●

Development of technologies for the enhancement of
shelf life and quality of oyster mushroom

●

of

Organic

Farming,

Organic production of mango for sustainable yield and
quality under eastern Indian condition

Private Industries

(BARC,

Investigations in inter- plant competition of banana
(Musa paradisiaca L.) and of papaya (Carica papaya
L.) under high-density planting using isotopic
techniques
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●

Contract research on Evaluation of Cel-fresh tablet
(0.18% 1-MCP) in extension of shelf-life of mango,
tomato and roses with Excel Crop Can Ltd., Mumbai

●

Collaborative studies carried out with M/s. Aditya Birla
Ltd., on commercialization of individual shrink
wrapping of fruits and vlmegetables.

10. All India Co-ordinated Research Projects
10.1 Tropical fruits

Banana

The project has the objective of collection, conservation
and evaluation of germplasm along with standardising the
production technologies viz. rootstocks, population density,
nutrition, cropping systems, weed control, water management
under different agro climatic conditions and evolving cost
effective and efficient pest and disease management
practices. At present, there are 8 centres working on citrus, 9
on banana, 3 on papaya, 4 on sapota and 5 on jackfruit. The
budget allocation for the year 2008-09 is 384.00 lakhs of
ICAR share.

At Kannara, Yangambi Km5 and the introduced hybrid SH3640 performed well in on-farm evaluations.

Genetic resources

Crop Production

Citrus

Citrus

Genetic resources consisting of varieties/species of citrus
were maintained and evaluated at different centres. At
Tirupati, a total of seven accessions were added during the
reporting period.

The root stock Rough lemon 14-19-13 recorded highest yield,
where as Rough lemon Nematanga Assam and Rangpur lime
Brazilian were found to possess seedling resistance against
root rot under Rahuri conditions. Application of 5kg
vermicompost with 200g N, 40g P2O5 and 150g K2O per plant
per year in sapota at Arabhavi and Periyakulam continues to
record significantly higher growth and yield. Application of
recommended dose of fertilizer (RDF) through fertigation
resulted in saving of RDF to 25 per cent in Kinnow mandarin
at Ludhiana. At Rahuri, intercropping of green gram (Kharif)
followed by gram (Rabi) in sweet orange was found superior
and was recommended for Maharashtra.

Papaya
At Coimbatore, a field tolerant genotype against PRSV was
identified in papaya which is under multiplication.

Sapota
At Arabhavi, one high yielding clone DHS-1 (2/1) identified
earlier continues to show its superiority.

Banana
A total of 16 accessions were added at different centres
(one at Arabhavi, 7 at Coimbatore, 2 at Jorhat and 6 at
Pusa). Banana cultivar Budubale (ABB) (Sirsi collection)
and banana hybrids FHIA-01 and FHIA-03 were found
resistant to Sigatoka leaf spot disease under Arabhavi
conditions.

Banana

Papaya

Plant spacing 1.8x3.6m with 3 suckers per pit in Kothia and
Alpan varieties at Pusa recorded higher yield. Nutrient
requirement under high density planting revealed that
planting two suckers per pit resulted in nutrient saving to 25
per cent RDF at Arabhavi for Rajapuri. However, there was
no nutrient saving at Kannara for Nendran. For the evaluation
of different varieties of banana for fibre extraction,
Coimbatore, Kannara and Pusa centres have extracted the
fibre and has been supplied to NRC Banana for quality
parameters.

At Coimbatore a total of 83 germplasm lines comprising 34
dioecious and 49 gynodioecious lines were maintained.

Sapota
A total of 12 collections at Arabhavi and 1 at Kovvur were
added to the germplasm for further evaluation.

Jackfruit
Survey for the elite types resulted in collection of 2 clones at
Kannara, 24 at Kovvur, 2 at Johrat, 28 at Mohanpur and 9 at
Periyakulam.

Papaya
Studies on stage wise nutrient requirement in papaya revealed
that, application of 30g N, 30g P2O5 and 30g K2O (60% RDF)
applied @ 100:25:25% during transplanting to flower
emergence, @ 0:50:50% from flowering to first harvest and
@ 0:25:25% from first harvest to end of first cropping period
recorded better fruit characters. Fertigation studies in papaya
at Coimbatore revealed that chlorophyll content was found
high (SPAD value > 48.00) in plants fed with recommended
dose of fertilizers through fertigation.

Crop Improvement
Citrus
Sweet orange selection-4, has been released as Phule
Mosambi & acid lime selection RHR-L-124 as Phule Sharbati
at Rahuri for Maharashtra due to its superiority for yield and
quality. At Tirupati, TAL-94-14 continues to be superior under
clonal selection of acid lime.

85

IIHR Annual Report 2008-09
application + Pseudomonas fluorescens (2.5 kg + 50 kg FYM
mixture) @ 20 g/sucker as soil application] was effective in
suppressing nematode population, root and corm index and
gave an increased yield of 56% over control.

Sapota
Plant spacing of 5.0 x 5.0m for 11 year old Kalipatti at Kovvur
recorded highest yield were as at Periyakulam plant spacing
of 8 x 4m (312 trees/ha) registered highest yield per hectare
while number of fruits and yield of fruits were more in 8 x 8 m
spacing in PKM-1 sapota. Application of 5kg vermicompost
with 200g N, 40g P2O5 and 150g K2O per plant per year for
Kalipatti at Arabhavi and PKM-1 at Periyakulam recorded
significantly higher growth and yield. Results at Gandevi
revealed that, application of 75 per cent recommended dose
of fertilizer through drip has recorded higher yield of Kalipatti
sapota (16 years old trees).

Diseases: Surveys conducted in the orchards at Kannara
and Vellanikkara areas (Thrissur Dist) of Kerala revealed the
incidence of banana bunchy top and bract mosaic. Bunchy
top infestation was severe in Chenkadali plot. Sigatoka leaf
spot was recorded in young plants. Rhizome rot was recorded
in Nendran and Fusarium wilt on Rasthali (AAB) and
Njalipoovan (AB). The treatment, suckers from diseased plot
followed by dipping in copper oxychloride (0.4%) and
streptocycline (0.03%) for 45 minutes effectively reduced
the rhizome rot disease of banana at Arabhavi and
Coimbatore. Virus diseases BBrMV, CMV, BSV and BBTV
were reported to be prevalent in varying intensities in
different regions.

Jackfruit
Studies on standardization of propagation methods in
jackfruit at Periyakulam revealed that the success was high
in softwood grafting using four months old rootstock under
50 per cent shade during October.

Papaya

Crop Protection

Insect-pest: In Tamil Nadu, the incidence of mealy bug
(Homoptera: Pseudococcidae) was noticed in cotton last
year to start with. However, the incidence was alarming in
papaya plants from August 2008 in Coimbatore and Erode
districts of Tamil Nadu. In a short spell of 4 months, all the
papaya growing areas around 400 ha are found infected with
this pest. The mild weather existed in these districts might
be one of the reasons for the out break of mealy bugs in
papaya.

Citrus
Insect pests and nematodes: Survey and surveillance of pest
and natural enemies were carried out. At Periyakulam, leaf
miner incidence was 29.5% and butterfly damage was 12.2%
in acid lime in June. At Ludhiana, extensive nitrogen deficiency
was observed in bearing orchards. Fruit fly and fruit moth
damage was observed in sub-montaneous zone. Spray of
acephate (0.1125%) at Periyakulam and imidachloropid
(0.005%) 200SL at Tirupati and Tinsukia, acephate (0.1125%)
and single application of thiodicarb 75WP (0.75%) at Tinsukia
was effective against leaf miner. Among the natural products
NSKE (5%) was effective at Periyakulam. Bacillus
thuringiensis (BT) @ 0.1% was effective for citrus butterfly
management at Tirupati. At Rahuri, two sprays of acephate
(0.1125%) or imidacloprid (0.005%) or thiamethoxam (0.0025%)
was effective in control of leaf folder in citrus.

Sapota
Insect-pests: In sapota, incidence of leaf spot caused by
Phaeopleospora indica ranged from 6.5% in PKM-1 to 9.75%
in Kirthibarthi. At Arabhavi, carbendazim (0.1%) effectively
reduced the leaf spot disease.

Jackfruit
Insect-pests: Fruit borer damage levels ranged from 3.0% to
4.0% in Velipala and Verpala jackfruit, respectively. Incidence
of fruit rot and leaf spot was 7.50% and 6.20%, respectively.

Diseases: Moderate to severe occurrence of twig blight was
found to be common to all citrus growing areas. Bud joint
rotting on Sweet orange budlings is an important concern in
most of the newly planted Sweet orange orchards in Nalgonda
areas of Andhra Pradesh. Pink disease was observed on both
acid lime and sweet orange due to heavy rains during
December in Andhra Pradesh. To minimize the severity of
citrus canker, spraying with streptomycin sulphate (100 ppm)
and copper oxy-chloride (0.3%) was best at Periyakulam, while
at Pusa NSKE (2%) was effective.

10.2

Sub-tropical fruits

Mango
Percentage of bisexual flowers was worked out for 58 varieties.
The percentage of bisexual flowers in a panicle was found to
be highest in the variety Al Fazli (75.58%) and was observed
to be the least in the variety All Season (0.3 %). Two hundred
varieties were described for floral and fresh foliage using
‘Bioversity Centre’s Descriptor’. A total of 10913 flowers were
crossed using the varieties Alphonso, Amrapali, Arka Puneet
and Vanraj.

Banana
Insect pests and nematodes: At Pusa, roving survey of
banana orchards in Koshi Zone of Bihar revealed serious
infestation of scarring beetle and pseudostem borer in the
range of 60-70 percent. Acephate @ 0.1125% or carbaryl @
0.3% (20 ml pour into heart of plant) is most effective in
reducing the scarring beetle population in cv. Jahaji banana
at Jorhat. At Coimbatore, Pseudomonas fluorescens as both
sucker treatment and soil application [10g as sucker

Guava
With the objective of developing progenies suitable both
for table as well as processing one thousand five hundred
thirty three progenies from the combination Kamsari x Purple
Local were raised. From this population 500 hybrid progenies
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which came to bearing within a year were evaluated for fruit
characteristics. Twelve hybrid progenies having fruit weight
in the range of 215 to 400g with deep pink coloured pulp,
high TSS (>12°Brix) and soft seeds (<10kg/cm2), have been
selected for further multiplication. Hybridization was carried
out using Arka Mridula, Allahabad Safeda and Purple Local.

TSS and seed mellowness. Studies showed that for a unit
increase in intensity of aril colour amounts to proportionate
decrease in severity of aril browning to the tune of 0.52 units,
however for every unit increase in TSS there will be an
increase of 0.23 units in severity of aril browning. Thus with
the increase in intensity of skin colour and aril colour there
will be reduction in severity of aril browning while with raise
in TSS aril browning incidence will be more, an association
not favorable in selection of desirable genotypes. Breeder
should therefore strike a balance in aril colour and TSS level
while locating recombinants free from aril browning.

10.3 Arid zone fruits
Custard apple
Association of fruit weight with seed number in artificially
pollinated fruits of cv. Arka Sahan: A total of 4320 flowers of
‘Arka Sahan’, an inter-specific custard apple variety, were
pollinated over 2 years with Annona atemoya, A. reticulata,
A. squamosa, and self pollen in order to study association of
fruit weight with seed number and other fruit traits. Pollen
sources had significant influence in both or either year on
fruit weight, number of seeds/fruit, seeds/100g fruit, seed
weight, TSS, acidity and weight loss on ripening. Statistical
models constructed to delineate the role of seed characters
in determining the fruit weight revealed that variability in
fruit weight is mainly due to two traits namely, number of
seeds/fruit and number of seeds/ 100 g, accounting for 86.3
% to 95.3% of the variability. More specifically, a model
represented as Y (fruit weight) = 176.4 + 11.9 seeds/fruit –
16.5 seeds/100 g could account for 94% of observed variability
in fruit weight when the pollen source used was A. atemoya.
However, when the pollen of A. reticulata and A. squamosa
were used models represented as Y (fruit weight) = 321.6 +
11.9 seeds/fruit – 32.1 seeds/100 g and Y (fruit weight) =
537.3 +11.2 seeds/fruit – 48.4 seeds/100 g could account for
95.3 % and 88.1 % of observed variability in fruit weight
respectively. Seedless segments in the flesh improve
consumptive quality of the fruit, but in order to achieve
uniform fruit shape a high percentage of ovules must be
fertilized and set seeds. Hence, attempts to reduce the seeds
per fruit or per 100g fruit weight below a threshold would be
at the expense of fruit size.

10.4 Vegetables
Tomato
Effect of Genotype and planting time on growth habit and
productivity: Three cvs. of tomato viz., Pusa Ruby, Arka
Ashish and Arka Vikas and were planted in the field during
the last week of December 2007,May 2008 and July 2008.
Observations were recorded on plant biomass, leaf area, fruit
filling rate and potential fruit weight.
During December planting initial leaf area was highest in
Arka Meghali. By 75 DAT cv. Pusa Ruby had the maximum
leaf area of 10632.1cm2/plant. 50% flowering was earlier by
10 days in Pusa Ruby compared to other two cultivars.
Specific Leaf Area was highest in cv. Pusa Ruby (148.85cm2/
g) by 58 DAT. cv. Pusa Ruby had the highest LAI of 3.544 by
75 DAT. Total Biomass was maximum in cv.Pusa Ruby
(319.48g/plant)). Fruit filling rate was high in Arka Ashish
followed by Arka Vikas. Cv. Pusa Ruby had the maximum
number of fruits per plant (86.5) Per plant yield was highest
in cv. Arka Vikas (1.172 kg) followed by Arka Shirish (0976kg)
Highest yield of 38676 kg/ha was recorded in cv.Arka Vikas.
During May 2008 planting leaf area was highest in cv.Pusa
Ruby (14601.94 cm2/plant) by 60 DAP. LAI also was maximum
in cv. Pusa Ruby (4.661 by 60 DAP). SLA was maximum in
cv.Arka Ashish (192.40 cm2/g). cv. Pusa Ruby had the highest
biomass by 60 DAP (230.85g/plant). In cv. Ashish, all the
leaves had senesced due to excess rain and water stagnation
and samples could not be collected at 94 DAP. 50% flowering
was earlier by 3 days in cv. Pusa Ruby and Arka Vikas
compared to Arka Ashish. cv. Arka Vikas had the highest per
plant yield of 1.79 kg. Yield/ha also was highest in in cv. Arka
Vikas (59.6t/ha).

Pomegranate
Breeding varieties free from aril browning: Aril browning
or internal breakdown of arils in pomegranate fruit has become
a serious concern to consumers, growers and researchers in
the recent times. In order to understand the genotypic
variation for aril browning and its association with other
fruit traits 159 progenies obtained by selfing two pomegranate
multiple hybrids viz., {(Ganesh X Kabul) X Yercaud} X
{(Ganesh X Gulsha Rose Pink)-F2} and {(Yercaud X Jyothi)
X (Ganesh X Gulsha Rose Pink)-F2} were studied. Because
of diverse genetic base of parents and heterozygous nature
of the crop a wide array of recombinants were produced
which were scored for aril browning, fruit skin colour, aril
colour, total soluble solids and seed mellowness. Results of
Spearman’s correlation analysis revealed that aril browning
is inversely related with skin (r = - 0.15) and aril (r = - 0.41)
colours. A statistical model constructed to study the reasons
for the observed variation in aril browning showed that about
82.9% of it is accounted collectively by skin colour, aril colur,

During July planting leaf area was highest in cv. Pusa Ruby
(15466.2 cm2/plant) by 60 DAP LAI also was maximum in cv.
Pusa Ruby (3.093 by 60 DAP). SLA was maximum in cv. Pusa
Ruby (242.63 cm2/g). cv. Pusa Ruby had the highest biomass
by 60 DAP (200.30 g/plant). 50% flowering was earlier by 5
days in cv. Pusa Ruby and Arka Ashish compared to Arka
Vikas. Due to heavy rains during fruit development stage
assimilatory surface was damaged and leaf senescence was
faster in all the cultivars. Observations on total leaf area and
total biomass were not collected after 74 DAP. Potential fruit
weight was highest in cv. Arka Vikas ( 137g).cv. Arka Vikas
had the highest per plant yield of 1.79 kg. Yield/ha also was
highest in cv. Arka Vikas (41.6t/ha).
87

IIHR Annual Report 2008-09
Onion

Isolation studies in seed production: The extent of genetic
contamination in exserted stigma seed parent (with potato
leaf seedling marker) was studied at various isolation
distances (25m,50m,100m,150m,200m and 250m) from cut
leaved contaminator (Arka Alok) .Based on the pooled data
of two years 2007 and 2008 there were no significant
differences between the isolation treatments. However, at a
minimum isolation of 25 m, the contamination was 4.18% in
the exserted line which has exceeded the permissible genetic
purity standards (< 2%). Maximum genetic contamination
was observed at 150 m isolation (5.42%). There was no
definite trend observed with regard to the extent of
contamination and isolation distances. The genetic
contamination ranged between 0 in 50m to 5.42% in 150m
isolation distance. At 150m isolation, genetic contamination
exceeded the permissible limits (>2%), the safe minimum
isolation distance for hybrid seed production of tomato using
exserted stigma is 200m.

Identification of suitable palleting material: The onion seed
pellets formed with gypsum in combination with any of clay,
neem, pongamia or cow dung powders (1:1 v/v) were round,
smooth, firm and not damaged while handling whereas the
pellets formed with gypsum alone were fragile. The pellet
weight increased almost 3-4 times of non- pelleted seeds.
The seed quality assessment showed that gypsum had
inhibitory effect on germination but in combination with clay,
neem or cow dung powders the germination was as good as
control. However, there was a decline in vigour index as the
pelleted seeds took more time for germination than nonpelleted seeds. Field emergence of pelleted seeds except
gypsum and gypsum with Pongamia, was as good as nonpelleted seeds.
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of vectors of citrus tristeza virus in ‘coorg mandarin’.
Ind. J. Agril. Sci. 78(5): 445-448.
Janakiram, T. and Meenakshi, S. (2007) Promising selections
of chrysanthemum for early and off-season production
J.Asian Hort., 3(3): 203-204

Dinesh Kumar, Pandey, V. and Vishal Nath (2008). Effect of
organic mulches on moisture conservation for rainfed
turmeric production in mango orchard. Ind. J. Soil
Cons., 36(3): 188-191

Janakiram.T and Thomas Debener. (2008) Variability in hip
characters in Rosa species. J. Hortl. Sci., 3 (2): 169-171

Dinesh Kumar, Pandey, V. and Vishal Nath. (2008). Effect of
drip irrigation regimes on growth, yield and quality of
mango hybrid ‘Arka Anmol’. Ind. J. Hort., 65(4):
409-412

Jayanthi, P. D. K and Verghese, A. (2008). Relationship
between weather parameters and thrips, Scirtothrips
dorsalis Hood on pomegranate shoots. Insect Envr.,
14 (1):39-40.

Dinesh Kumar, Pandey, V., Anjaneyulu, K. and Vishal Nath
(2008). Relationship of trunk cross-sectional area of
tree with fruit yield, quality and leaf nutrient status in
Allahabad Safeda guava (Psidium guajava ). Ind. J.
Agrl. Sci., 78(4):337-339

Jayanthi, P. D. K. and Verghese, A. (2008). Studies on
differential susceptibility of selected polyembryonic
varieties of mango to oriental fruit fly, Bactrocera
dorsalis (Hendel). Pest Management in Horticultural
Ecosystems, 14 (1):20-29.

Dinesh Kumar, Pandey, V., Anjaneyulu, K. and Vishal Nath
(2008). Effect of organic mulching and irrigation
schedule through drip on growth and yield of mango
var. Lat Sundari in eastern region of India. Ind. J. Agril.
Sci., 78(5): 385-388

Jayanthi, P.D.K and Verghese, A. (2008). Field efficacy of
neem as deterrent to fruit fly, Bactrocera dorsalis
(Hendel) in guava. Insect Envr., 14 (1):46-48
Krishna Kumar, N.K., Kalleshwaraswamy, C. M., Ranganath
H. R. and Kashinath, B. L. (2008). Role of Aphis
gossypii Glover (Aphididae: Homoptera) on temporal
and spatial spread of Papaya ringspot virus-w on
pumpkin (Cucurbita moschata L.). Pest Management
in Horticultural Ecosystem, 14(1): 44-50.

Gajanana, T.M., Sudha, M., Sreenivasa Murthy, D. and
Dakshinamoorthy, V. (2008). Economics of production
and marketing of bulbous ornamentals – a case study
of liliums. Ind. J. Agril. Mktg., 22(2):170-183
Ganga Visalakshy ,P.N., Jayanth, K. P., Ghosh , S. K. and
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montrouzieri Mulsant in India. J. Biol. Con., 21(1):
169 – 172.

Krishna Kumar, N.K., Viraktamath C. A. and Verghese, A.
(2008). Proceedings of the group meeting National
Scenario on Management of Sucking Pests. IIHR,
Bangalore on 7th March, 2008. Pest Management in
Horticultural Ecosystem, 14(1): 81-93.

Mani, M. and Krishnamoorthy, A. (2008). Biological
suppression of the aphid Schoutedenia emblica (Patel
& Kulkarni) on gooseberry Emblica officinalis Gaertn.
Entomon, 32 (3): 227 –229.

Krishna Reddy, M., Usha Rani, T.R., Anil Kumar, K.S. and
Madhavi Reddy, K. (2008). Capsicum chlorosis virus
(Genus Tospovirus) Infecting Chilli pepper (Capsicum
annuum) in India. Plant Dis., 92:1469.

Mani, M., Ganga Visalakshy, P.N. and Krishnamoorthy, A.
and Venugopalan, R. (2008).Role of Coccophagus sp.
in the suppression of the soft green scale Coccus
viridis Green (Hompoptera : Coccidae) on sapota.
Biocontrol Sci. Tech., 18: 721-725.

Kumar, N. K., Krishna Moorthy, P. N., Kalleshwaraswamy, C.
M. and Ranganath, H. R. (2008). Management of thrips
(Thrips tabaci Lindeman) on organically raised rose
onion. Pest Management in Horticultural Ecosystem,
14(2): 128-132.

Mohapatra, S., Pandey, M., Ahuja, A. K., Veena, S.S. and
Sandhya, R. (2008) Degradation of lindane and
imidacloprid in soil by Calocybe indica. Pesticide
Research Journal, 20(1): 143-145.

Mamatha, B., Siddaramappa, R. and Shivananda, T. N., (2008).
Evaluation of velvet bean (Mucuna pruriens)
genotypes for nitrogen fixation using acetylene
reduction assay technique. Biomed , 3(1): 56-61.

Murti, G.S.R., Upreti, K.K. and Jayaram, H.L. (2008). Fruit
drop in mango cv. Alphonso. Changes in ethylene
production and ACC content. Ind. J. Hort., 65: 597599.

Mamatha, B., Siddaramappa, R. and Shivananda, T. N., (2008).
Histochemical studies of velvet bean (Mucuna
pruriens) nodules for assessing genotype variations.
Biomed , 3(2): 147-154.

Niranjana, P., Gopalakrishna Rao K.P., Sudhakar Rao, D.V.
and Madhusudhan, B. (2009). Effect of controlled
atmosphere storage (CAS) on antioxidant enzymes and
DPPH- radical scavenging activity of mango
(Mangifera indica L.) cv. Alphonso. African Journal
of Food Agricultural Nutrition and Development, 9(2):
779-792

Mandal S., Mallick N., Mitra, A. (2009). Salicylic acid-induced
resistance to Fusarium oxysporum f. sp. lycopersici in
tomato. Plant Physiol. Biochem., DOI: 10.1016/
j.plaphy.2009.03.001.

Rajesh, M. S., Harish, M.S., Raghuram Setty, A., Bhanumathi
M., Pattanashetty S., Hanumantharayappa B., Satish
H., Sathya prakash R.J. and Shivananda T.N. (2008).
Antihyperglycemic activity in the seed kernel of
Mangifera indica. Phcog Mag., 4(15): 69-72.

Mandal S. and Mitra, A. (2008). Accumulation of cell wallbound phenolic metabolites and their upliftment in hairy
root cultures of tomato (Lycopersicon esculentum
Mill.). Biotech. Lett., 30:1253-1258.
Mandal S., Mitra, A. and Mallick, N. (2008). Biochemical
characterization of oxidative burst during interaction
between Solanum lycopersicum and Fusarium
oxysporum f. sp. lycopersici. Physiol. Mol. Plant
Pathol., 72:56-61.

Rami Reddy, P.V. and Janakiram, T. (2008) Germplasm
evaluation of Chrysanthemum for resistance to Aphid,
Macrosiphoniella sanbornii (Gillette) Pest
management in Horticultural Ecosystems, 14: 9-15
Ranganath H. R., Krishna Kumar N. K., and Vikas Kumar.
(2008). Thrips species composition on grapes in
Karnataka and Maharastra. J. Hort. Sci. 3 (2):172-175

Mandal S., Mitra A. Mallick N. (2009). Time course study on
accumulation of cell wall-bound phenolics and
activities of defense enzymes in tomato roots in relation
to Fusarium wilt. World J. Microbiol. Biotechnol.,
25:795-802.

Rao, M. S., (2008). Management of Meloidogyne javanica
on acid lime using Paecilomyces lilacinus and
Pseudomonas
fluorescens.
Nematologia
Mediterranea, 36: 45 – 50.

Mani, M. and Krishnamoorthy, A. (2008). Evaluation of
Australian ladybird beetle Cryptolaemus montrouzieri
Mulsant against green shield scale Chloropulvinaria
psidii (Maskell) on some medicinal plants. J. Hortl.
Sci., 3(2): 176-179.

Ravishanka, H., Shivananda, T.N. and Purohit, A.G. (2008).
Effect of planting density on growth parameters and
fruit yield in guava (Psidium guajava L.) cv. Allahabad
Safeda cultivated under mild humid conditions of
Coorg. J. Hortl. Sci., 3 (2): 123-126.

Mani, M. and Krishnamoorthy, A. (2008). Field efficacy of
Australian ladybird beetle Cryptolaemus montrouzieri
Mulsant in the suppression of Maconellicoccus
hirsutus (Green) on sapota J. Biol. Con., 22(2):
471- 473.

Rawal, R.D., Venugopalan, R. and Saxena, A.K. (2008). A
statistical model for describing the epidemiology of
incidence of downy mildew in grapes. Acta Hort.
785:279-284.

Mani, M. and Krishnamoorthy, A. (2008). Biological
suppression of the mealy bugs Planococcus citri
(Risso), Ferrisia virgata (Ckll.) and Nipaecoccus
viridis (Newstead) on pummello with Cryptolaemus

Rawal, R.D., Venugopalan, R. and Saxena, A.K. (2008). A
statistical model for predicting the outbreak of powdery
mildew in grapes. Acta Hort. 785:293-296.
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Sudhakar Rao, D. V. and Gopalakrishna Rao, K. P. (2008).
Controlled atmosphere storage of mango cultivars
‘Alphonso’ and ‘Banganapalli’ to extend storage life
and maintain quality. J. Horti. Sci. Biotech., 83(3):
351-359.

Reddy, Y.T.N. and Kurian, R.M. (2008). Cumulative and
residual effects of Paclobutrazol on growth, yield and
fruit quality of ‘Alphonso’ mango. J. Hortl. Sci., 3(2):
119-122.
Rekha. A and Hiremath, S. C. (2008). Chromosome studies
and karyotype analysis of some triploid banana (Musa
species) cultivars of AAA genomic group. J. Hortl. Sci.,
3 (1): 30-34.

Sudhirkumar, Chithiraichelvan, R., Karunakaran, G. and
Sakthivel, T. (2008). Studies on propagation of passion
fruit cv. Kaveri by cuttings under Coorg conditions.
Indian J. Hort., 65(1): 106-9.

Samuel, D.K., Shetty, D., Ravishankar, H., Gopalakrishna Pillai,
K., Sakthivel, T., Karunakaran, G., Reghupathi, H.B., and
Kumar, S. (2007). Molecular detection and analysis of
Huanglongbing bacterium (Candidates liberibacter
asiaticus) vectored by Diaphorina citri Kuwayama
(Hemiptera: Psyllidae) associated with Coorg mandarin
decline. Pest Management in Horticultural Ecosystems,
13(2): 91-101.

Surekha, A., Krishna Reddy, M. and Jain, R.K. (2009).
Production of Polyclonal Antibodies Using
Recombinant Coat Protein of Papaya ring spot virus
and their Use in Immunodiagnosis. J. Plant Biochem
Biotechnol., 18:175-177.
Suresh, K., Byadgi, A.S., Kulkarni, V.R., Raju, K., and Krishna
Reddy, M. (2008). Diversity of papaya ring spot virus
coat protein gene in India. Ann. Biol., 24:5-12.

Savitha M. Murthy., Mamatha, B. and Shivananda, T. N. (2008).
Saraca asoca – an endangered plant. Biomed , 3 : 224228.

Tejaswini, Paramesh H., Sreedhara S. A. and Lalitha Anand
(2008). Molecular genetic relationship among stable,
unstable mutants and the wild genotype of carnation
(Dianthus caryophyllus L.). Indian J. Genet., 68(1):9395.

Shikhamany, S. D., Somkuwar, R.G. and Venugopalan, R.(2008).
Evaluation of canopy efficiency using leaf area index in
thompson seedless vines. Acta Hort., 785:389-392.
Shivashankara, K. S., Roy, T.K. and Selvaraj, Y. (2007). Volatile
components of two Sapodilla (Achras sapota L.)
cultivars. Indian Perfumer, 51: 46-48.

Tsai, W.S., Huang, Y.C., Zhang, D.Y., K. Reddy, Hidayat, S.H.,
Srithongchai, W., Green, S.K., and Jan, F.-J. (2008).
Molecular characterization of the CP gene and 3’ UTR
of chilli veinal mottle virus from South and Southeast
Asia. Plant Pathol., 69:678-685.

Singh, H. S., Bharti L.K, Bhawani, S. and Naik, G. (2008).
Record of vine borer, Apomecyna saltator Fabr. and its
differential damage to Pointed gourd varieties and
germplasm in Orissa. Ind. J. Agril. Sci., 78 (9): 813-814

Varalakshmi, B. 2009. Inheritance of yield and its component
traits in vegetable amaranth (Amaranthus tricolor L.).
Veg. Sci., 35(1): 77-78.

Singh, H. S., George, S., Pandey, V. and Naik, G. (2008). IPM
practices in tomato-participatory analysis of impact. Ind
J. Ext. Edu., 44:51-57

Vasanthaiah, H. N.K, Ravishankar, K. V., Narayanaswamy, P.
and Shivashankara, K. S. (2008). Influence of
temperature on spongy tissue formation in Alphonso
mango. International Journal of Fruit Science, 8(3):
226-234.

Singh, H. S., Pandey, V., Naik, G. and Sahoo, B. S.
(2008).Comparative efficacy of some Insecticides and
alternatives against the pumpkin fruit borer Diaphania
indica (Saunders) (Lepidoptera: Pyralidae) under two
pandal systems of Bitter gourd (Mormodica charantia)
cultivation. Veg. Sci., 35(2): 203-205

Venugopalan, R., Swamy, K. R. M. and Chandra Prakash,
M.K., (2008). Augmented BIB Design-an alternative
statistical design in germplasm evaluation trials. J.
Hortl. Sci., 3(1): 84-88

Singh, H.S., Verghese, A., Stonehouse, J.M., Mumford, J.D.,
George, S., Naik, G., and Pandey, V. (2008). Developing
bait and lure-based integrated pest management module
for mango fruit fly (Bactrocera dorsalis) management
in Orissa. Ind. J. Agril. Sci ., 78 (6): 483-572

Papers published in proceedings
Dhananjaya, M. V., K. Pradeep,, D. Dyani and Tejaswini (2009).
Exploration of sub Himalayan Region of India for native
and naturalized species of rose In: 27th All India Rose
Convention 2009 and International Rose Seminar held
at Ooty, Tamil Nadu during 17-19th January, pp 76-77.

Singh, H.S., Verghese, A., Stonehouse, J.M., Mumford, J.D.,
George, S., Naik G. and V. Pandey (2008). Developing
bait and lure based IPM module for Mango fruit fly
management in Orissa . Ind. J. Agril. Sci ., 78(7):609-13.

Froukji Krujssen and Sudha,M, (2008), Enhancing
Biodiversity Management and Utilization to Improve
Livelihoods – A Case Study of ‘Kokum’ in India.
Proceedings of the International workshop on Tropical
and semi-tropical fruits, Ed. N. Chomchalow, Acta
Horticulture, 787, pp 165-171.

Sreekanth, P. D., Geethanjali, N., Sreedevi, P. D., Shakeel
Ahmed, Ravi Kumar, N and Kamala Jayanthi P. D. (2009).
Forecasting ground water level using artificial neural
networks. Curr. Sci., 96 (7):933-939.
Sudha , M. (2008) Triggering Agricultural development
through horticultural crops, Ind. J. Agril. Econ., 63(3):
540-556

Ganeshan, S., Meenakshi Srinivas, Ravishankar, H.,
Janakiram T. and Rajasekharan, P. E. (2008) Sustainable
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Utilization of Indian tropical Plants for Medicinal/
Asthetic/Religious/Spiritual/Other Purposes based on
Traditional Knowledge (TK ).Proceedings of the
International Seminar and Workshop On Sustainable
Utilization of Tropical Plant Biomass, , Kerala
University Campus, kariavattom, Thiruvananthapuram,
India, 15-16 th December, pp 29-34.
Hima Bindu, K. and Vasantha Kumar, T. (2007) Utility of
Medicinal Plants in traditional and modern medicine.
Invited article in proceedings of Bio prospecting and
application of medicinal plants in common ailments.
National Seminar organized by Ramakrishna Mission
Ashrama, Narendrapur, Kolkata 24th and 25th December,
pp 150-159.
Hima Bindu, K., Suryanarayana, M.A. and Vasantha Kumar,
T. (2008). Crop improvement in Piper betle L. status
and future strategies, compilation of lead papers and
extended summaries, National Seminar on Piperaceae
Harnessing Agro
technologies for Accelerated
production of Economically important Piper species.
IISR, Calicut, 21- 22 nd November, pp 235-240.
Meenakshi Srinivas and Radhika, V. (2008). “Indian Institute
of Horticutural Research – A Profile”, in the Souvenir,
73rd Annual Convention of Indian Society of Soil
Science, University of Agricultural Sciences, Bangalore,
pp 8-13
Sarada, C., Venugopalan R.and Alivelu, K. (2008). Application
of Statistical Techniques in Agri-Bioinformatics. in
Souvenir of 62nd annual conference of Indian Society
of Agricultural Statisitcs, , Tirupathi24-26 November,
pp 28-34.
Sudha Mysore and Froukji Kruijssen, (2008), Market as
incentives for sustainable fruit producing systems:
Lessons learnt from Tropical and sub-tropical fruits in
India. Proceedings of the International Seminar of
Economics and Marketing of tropical and sub-tropical
fruits, Ed. Yacob Ahmad and Essam Ahmad, ,
Kaulalumpur, Malaysia 16-18 July, pp 170-185
Tejaswini, Dhananjaya, M.V., Jhansi Rani, B., Ramachandran,
N, Sangama, Meenakshi Srinivas and Bhat R.N. (2008).
Rose varieties and advanced lines from IIHR In: The
Indian Roses Annual XX IV (Ed: M.S. Viraraghavan &
Girija Vira Raghavan) The Indian Rose Federation, pp
71-75.
Varalakshmi, B. V., Kesava Rao, Naik, G. and Celia Chalam, V.
2009. Leafy Vegetable Research at IIHR, Bangalore. In
Leafy Vegetable research in India. Compendium on
‘Brain Storming Session on Leafy Vegetables’
conducted at TNAU, Coimbatore on 12 th February,
pp 87-91.
Venkata Rami Reddy, P., Tejaswini and Dhananjaya,
M.V.(2008). Evaluation of Rosa species for resistance
to thrips Scerto thrips dorsalis Hood. In: Proceedings
of Dr. Leslie, C. Colemon Memorial National Symposium
on Plant Protection held at UAS, GKVK, Bangalore, 46th December

11.2. Books and Book chapters
Books
Singh, H. S., Vishal Nath, Abha Singh and Sudhamoy Mandal
(2008) Mango: Preventive practices and curative
measures. Satish Serial Publishing House, New Delhi.
Vishal Nath, Dinesh Kumar and Pandey, V. (2007). Fruits for
the Future- Vol. I.: Well versed arid and semi-arid fruits,
Satish Serial Publishing House, New Delhi.

Book chapters
Eco-friendly insect pest management, (2009), Ignachimuthu,
S and David, B.V (Eds.) Elite Publishing House Pvt. Ltd.
New Delhi.
●

Ganga Visalakshy, P. N. and Krishnamoorthy, A. Biological control of thrips of horticultural importance
in India: Present status and future Scope

Emerging Trends of Researches in IPM and Environmental
Safety, (2008), S.C. Goel (Ed.), UPZS Suppl.4 (Vol I &II).
●

Jayanthi, P. D.K. and Verghese, A. - Within-plant
distribution of thrips, Scirtothrips dorsalis on
Pomogranate: Implications for rapid sampling.

New Crops and uses: Their role in a rapidly changing world,
(2008), Smartt J. and Haq, N. (Eds) CUC, University of
Southhampton, UK,
●

Gajanana, T.M. IND Gowda and BMC Reddy, Small
scale processing and marketing of underutised fruits:
case study of amla in India, In:. pp.101-112

Impact assessment of climate change for research priority
planning in horticultural crops, (2008), Lal, S.S.,
Govindakrishnan, P.M., Dua, V.K., Singh J.P. and Pandey,
S.K. (Eds.) CPRI, Shimla,
●
Laxman, R.H., Shivashankara, K.S. and Srinivasa Rao,
N.K-Climate change: Potential impacts on fruit crops,
pp 47-59.
●
Srinivasa Rao, N. K., Laxman , R. H. and R.M. Bhatt Potential impacts of climate change on vegetable crops,
pp 137-144.
●
Sridhar, V., N. K. Krishna Kumar and Abraham VergheseImplications of climate change with special reference
to management of horticultural crop pests.

11.3 Popular articles
Abraham Verghese and Shivananda T.N. (2009). Pheromone
trap for mango fruit flies (Bactrocera dorsalis).
Prajavani (09.03.2009).
Aswath, C and Vageeshbabu. (2009). Genes to fulfil
consumers demand. Indian Horticulture, 54(1):30-34
Dinesh Kumar, Pandey, V. and Vishal Nath. (2009). Production
of organic inputs for organic inputs for organic
horticulture. Subujima, 17:24-29
Doreyappa Gowda, I.N. (2008). “ Hannu mattu tarakarigalli
lmoulya vardhane” (Kannada), Krishipet , 34(12):
17-19.
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Gajanana, T.M., Sreenivasa Murthy, D., Sudha, M. and
Hegde, M.R. (2008). Pomegranate production and
export – an economic appraisal (Kannada), Krishipete,
34(06):15-18

Singh, H. S., Pandey, V. Naik, G. and Vishal Nath (2008).
Pumpkin fruit-borer management on bitter gourd with
trellis systems. ICAR News, 14 (3): 19.
Singh, H. S., Verghese, A., Naik, G., George, S., Pandey, V. and
Vishal Nath (2008). A cost-effective IPM module for
fruit-fly management on mango. ICAR News,
14(3): 3-4.

Gopalakrishna Rao, K.P. (2008). “Tarakaarigala koylottara
nirvahane mattu daastaanu”, Krishipete, 34(10):14-16.
Jalikop S. H. and Kumar, R. (2008). Mithas avem vishistha
guno se bharpur shanker seetaphal Prajati ‘Arka
Sahan’ (Hindi) Rajbasha Patrika Bhagwani, IIHR,
Bangalore pp 1-4.

Sudha, M., Gajanana, T.M. and Dakshinamoorthy, V. (2008).
Economic Feasibility and profitability of carnation
cultivation. Floricultural today, February, pp 5-11.

Jalikop S. H. and R. Kumar (2008). Sarifa ‘Arka Sahan’- kam
beej, adhik mithas (Hindi). Phal Phool (May-June)
pp 30-32.

Sudhakar Rao, D. V. (2008). “Dalimbay Hannina koyilina
nantharadha vyavastay “. Krishi Pete. 34 (11):23-26.
Sudhakar Rao, D. V. (2008). “Hannugala Sangrahane mattu
nirvahane”. Krishi Pete. 34(10):17-21.

Jalikop S.H. (2008). Exploring nutritional potential of
neotropical fruits. Indian Horticulture, (March-April):
pp 17-19.

Sujatha A Nair and Sujatha, K. (2008). Manipulation of winter
season flowering in Arabian jasmine. Indian farming
57 (10): 17-18.

Janakiram , T. (2008) Tara Pushp: Safalta Ke Shikar Par (Hindi)
Raj Bhasha Patrika - Bhagwani, IIHR, Bangalore
Inaugural issue, pp 17-21.

Sujatha A.Nair (2008). Desi orchid-Anupam Sundaratha ke
prateekh. Rajbhasha Patrika of IIHR-Bhagbani. pp:
37-39.

Janakiram, T. and Anuradha Sahane (2009) Pratyeka Pushpam
– Bird of Paradise (Telugu) Annadata (April) :
41(4): 8-9.

Sumangala H.P. (2008) Gardening Tips- 9 Container
gardening Vatika spring : 31-32

Janakiram, T. and Meenakshi Srinivas (2009) Poolakundilalo
Penchadagu Chamanti Rakalu -(Telugu) Annadata
January, 41(1): 32-34.

Sumangala H.P.(2008) Gardening Tips- 10 Growing house
plants –propagating house plants Vatika summer :3940

Janakiram, T. and Meenakshi Srinivas (2008) Lilium Hoogalalli
ondu vishista, (Kannada) Annnadata, pp 32-35.

Sumangala H.P. (2008) Gardening Tips-11 Growing house
plants - propagating house plants Vatika autumn :
45-46

Janakiram, T. (2009) Chendu Hoo Besaya Vidhana Part I(Kannada), Annadata, January, 3(7): 56-59.

Sumangala H.P. (2008) Gardening Tips- 12 Growing house
plants - pests and diseases of house plants. Vatika
winter :44-45

Janakiram, T. (2009) Chendu Hoo Besaya Vidhana Part-II
(Kannada), Annadata, February, 3(8): 53-55.
Mandal, S., Singh, H. S. and Vishal Nath (2009). Integrated
pest management in rose Sabjuma.. 17:30-34.

Tiwari ,R. B. (2008) Swasthya samridhi evm rojgaar hetu
bagwani phasalon ka parirakshan. Rajbhasha Patrika
Bagwani , IIHR Bangalore, pp27-31.

Pandey, V., Dinesh Kumar, and Vishal Nath (2008). High
density planting of guava for higher yield and quality.
Subujima, 16:7-11

Tiwari, R.B. and Jalali Sarojini (2008) Annaas ke Parirakshit
Utpaad. Raksha Khdya Vigyan Patrika 17 : 46-51.

Pandey, V., Dinesh Kumar, Singh, H. S. and Vishal Nath (2009).
Care and Management of Mango orchards during
flowering and fruiting. Sabjuma, 41-44

Varalakshmi, B. 2009. Labhadayakanga Cauliflower saagu.
(Telugu) Annadata, 41(1): 8-9.
Varalakshmi, B., V.V.Pratap Reddy. 2009. Yedadi poduguna
saaguku anuvina Arka Anupama melins palakura rakam.
(Telugu) Annadata , 41(2): 48-49

Pandey, V., Vishal Nath, Dinesh Kumar, Singh, H. S. and
Sudhamoy Mandal (2008). CHM-7: An early maturing
mango clone. ICAR News , 14(2): 16.

Vikas Kumar, N. K. Krishna Kumar, Asokan R. and Ranganath,
H. R. (2008). Thrips vectors of tospoviruses in India.
Vatika., 4: 20-31

Ravishankar, H., S.H. Jalikop, and T. Sakthivel (2008)
Rambutan – Ahdrata vale kshetra ke leae sasham phal
phasal. (Hindi) Rajbasha Patrika Bhagwani, IIHR,
Bangalore 10-14 .

Vishal Nath, Sudhamoy Mandal, G Naik, H S Singh, V Pandey
and L K Bharathi (2009). Improved vegetable varieties
developed for eastern India. Sabujima, 17:35-40.

Samapth Kumar, P. and G. S. Prakash (2008). Drakshiyelli
Savaruvike ananthara Kramagalu. Annadata, 3(5):4.

Vishal Nath, Sudhamoy Mandal, L K Bharathi, G Naik and H
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12. Research Programmes and Projects
2.2.5 Evolving high yielding French bean varieties

12. 1 In house projects (ongoing and new)
PROGRAMME-1: Management
resources of horticultural crops

of

genetic

Project-1.1: Collection, evaluation, characterization,
conservation and documentation of germplasm of
horticultural crops

2.2.6

Evolving F1 hybrid in watermelon

2.2.7

Evolving high yielding F1 in muskmelon

2.2.8

Identification of high yielding varieties of under
utilized cucurbits

2.2.9

Evolving high yielding F1 hybrids in okra

2.2.10 Evolving high-yielding vegetable Dolichos

1.1.1 Sustainable management of fruit and medicinal plant
genetic resources

2.2.11 Genetic improvement of biological efficiency of
Pleurotus florida

1.1.2 Sustainable management of vegetable and ornamental
plant genetic resources

2.2.12 Stability research in vegetable crops (watermelon,
onion, chilli)

1.1.3 Approaches and means for medium and long-term seed
conservation in different horticultural crops

2.2.13 Evolving high yielding varieties/ hybrids of chillies
2.2.15 Evolving tuberose hybrids for flower and concrete
yield

1.1.4 Collection, documentation, characterization and
evaluation of wild edible mushrooms of Western Ghats

2.2.16 Evolving high yielding varieties / hybrids of
chrysanthemum

1.1.5 Development of STMS markers in mango and DNA
fingerprinting and characterization of mango cultivars

2.2.17 Evolving carnation varieties superior to Tempo

1.1.6 DNA fingerprinting of genetic resources of
horticultural crops

2.2.19 Development of software for horticultural data
analysis

1.1.8 Collection and utilization of wild ornamentals for
landscaping

2.2.20 Identification of high yielding lines of Aloe vera for
leaf area and gel yield

PROGRAMME-2: Increasing the productivity
of horticultural crops

2.2.21 Evaluation of coleus hybrids for tuber yield and
forskolin content

Project2.1: Evolving high yielding
varieties of fruit crops

2.2.22 Identification of high yielding L-dopa lines in Mucuna
species

2.1.1 Genetic improvement for yield in mango (Alphonso)
and papaya

2.2.23 Evaluation of Kokum (Garcinia indica) lines for yield
and chemical content
2.2.24 Identification of Ashwagandha lines with high root
yield and active ingredient

2.1.2 Development of molecular markers to identify
hermaphrodites in papaya

Project-2.3: Evolving technologies for increasing
productivity in fruits

2.1.3 Breeding sapota of dwarf tree-size with quality fruits
2.1.4 Breeding pineapple for fruit-size for higher yield

2.3.1

Modelling ideotype canopy architecture in Alphonso
mango for higher productivity

Project- 2.2: Evolving high-yielding varieties of vegetable,
ornamental and medicinal crops

2.3.2

Development of intercropping models for young
mango orchards for Orissa region

2.2.1 Evolving high yielding F1 hybrids of tomato (Semideterminate F1 hybrids for open cultivation,
Indeterminate F1 hybrids for polyhouse)

2.3.3

Integrated high density orcharding of mango cv.
Alphonso

2.3.4

Nutrient dynamics in different soil types of mango
growing regions of peninsular India

2.3.6

Management of micronutrients in mango

2.3.9

Increase in yield of wine grape without affecting wine
quality

2.1.6 Purification of Coorg Honey Dew papaya

2.2.2 Evolving high yielding varieties /hybrids of brinjal
2.2.3 Evolving high yielding varieties /hybrids in early
cauliflower under tropical condition
2.2.4 Breeding high yielding F1 hybrids of tropical carrot
with high carotene content
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2.3.11 Development of leaf nutrient norms for horticultural
crops (papaya, sapota, guava)

PROGRAMME-3: Sustaining the productivity
under adverse conditions

2.3.12 Development of statistical models for crop logging,
and population dynamics and consequent yield
assessment in horticultural crops

Project- 3.1: Minimization of yield losses due to diseases
3.1.2

Evaluation of acid lime hybrids for resistance to citrus
bacterial canker

3.1.3

Incorporation of bacterial nodal blight resistance in
pomegranate cv. Ruby and isolation, characterization
and R-gene cloning from pomegranate

3.1.4

Evolving improved varieties of papaya resistant to
‘PRSV’ and molecular diagnosis of papaya ring spot
virus

3.1.5

Generation of transgenic acid lime resistant to CTV
and characterization, isolation and cloning of R-gene
from citrus

2.3.26 Standardization of canopy architecture and training
systems in passion fruit cv. Kaveri

3.1.6

Development of banana cv Ney Poovan (Elakki Bale)
resistant to fusarium wilt

2.3.27 Validation of leaf nutrient diagnostic norms for fruit
crops

3.1.8

Incorporation of downy mildew resistance in grapes
(white seedless), developing single chain antibodies
to downy mildew in grapes and isolation, cloning and
characterization of R-gene in grapes

3.1.9

Evolving high yielding hybrids of tomato resistant to
TLCV, BW, early blight and root knot nematodes

2.3.16 Studies on rejuvenation of Coorg mandarin
2.3.18 Development of horticultural based cropping system
for small and marginal farmers of Tumkur region
2.3.19 Evolving technologies for improved productivity of
Coorg mandarin based cropping system
2.3.21 Nutrient and space management for optimum growth,
fruit yield in guava, annona and banana
2.3.23 Evaluation and identification of suitable varieties of
crops for growth and yield for Orissa region

2.3.28 Evaluation and improvement of quality of fruit
orchards in southern India (grapes, pomegranate,
citrus, guava and sapota)
Project-2.4: Evolving technologies for increasing
productivity in vegetable, ornamental and medicinal crops
2.4.3

Production and maintenance of quality seeds in
vegetable crops (brinjal, okra, capsicum, chilli, carrot
and onion)

2.4.8

Studies to improve the production of red ginger and
curcuma through cultural practices

3.1.10 Molecular characterization of viruses and bacterial
pathogens in vegetable crops (tomato, chilli, okra,
watermelon)
3.1.11 Development of transgenic chilli cv G-4 for resistance
to fungal diseases with special reference to
anthracnose and tomato for alternaria resistance and
onion cv. Arka Niketan for purple blotch resistance
through genetic transformation

2.4.14 Substrate dynamics in horticultural crops
Project-2.5: Propagation and mass production of genuine
and disease free planting material

3.1.12 Incorporation of resistance to murda complex (CMV,
CVMV, thrips) in chilli (Capsicum annuum L.)

2.5.1

Studies on seed dormancy and viability in horticultural
crops (mango, papaya, acid lime, khirni, annona )

2.5.2

Standardization of technologies for round the year
grafting in mango

2.5.3

Somaclonal variation in banana tissue culture

2.5.4

Investigations on Erwinia soft rot associated with
micro propagated banana

2.5.5

Standardization of protocol for shoot tip grafting in
Coorg mandarin

3.1.17 Development of watermelon with resistance to WBNV

2.5.6

Making annona scions available for round the year
grafting

3.1.18 Incorporation of powdery mildew resistance in bell
pepper (Capsicum annuum L.) varieties/hybrids

2.5.7

Studies to improve efficiency of crossing by use of
growth regulators in hybrid seed production of chilli

2.5.6

Making annona scions available for round the year
grafting

3.1.19 Evolving onion hybrids / varieties resistance to purple
blotch and combined disease resistance to purple
blotch, basal rot, white rot

2.5.8
2.5.9

3.1.13 Evolving cowpea variety resistant to rust
3.1.14 Breeding for disease resistance in beans against
BGMV
3.1.15 Incorporation of bacterial-wilt resistance in brinjal
3.1.16 Evolving varieties / hybrids with combined resistance
to black rot and diamond backmoth in early cauliflower

3.1.20 Breeding roses for powdery mildew and blackspot
under polyhouse

Identification of reasons for poor seed set and
methods to improve seed production in China aster

3.1.21 Breeding tuberose for resistance to Sclerotium

Improving seed germination, seed viability and
dormancy in medicinal crops

3.1.22 Breeding gladiolus having resistance to wilt disease,
novel flower colour and quality
96

Research programmes and projects
3.1.23 Developing Crossandra varieties tolerant to
Phytophthora root rot and for higher yields through
conventional and non-conventional breeding

3.2.15 Breeding gladiolus resistant to nematodes
3.2.16 Cloning of dipteran active genes of Bacillus
thuringiensis (Bt) with a view to develop leaf miner
resistant transgenic tomato

3.1.24 Chemical characterization of plant compounds active
against fungal pathogens of horticultural crops

3.2.19 Screening germplasm of minor fruits, vegetables and
ornamental crops for insect resistance

3.1.25 Development of molecular diagnostics for rapid
detection of quiescent infection of Colletotrichum
and Alternaria on fruits and vegetables

3.2.20 Studies on species complex, bionomics and efficiency
of virus transmitting aphid vectors

3.1.26 Differential diagnosis of viral and allied pathogens
associated with decline of Coorg mandarin

3.2.21 Comparative study on the incidence and extent of
loss due to brinjal shoot and fruit borer under poly
house and open field condition

3.1.27 Application of bioinformatics in characterization of
ESTs of tomato and candidate genes with special
emphasis on stress-related genes

3.2.22 Management of vector of Papaya Ring Spot virus
3.2.23 Management of Apis cerana indica for higher
production

3.1.28 Development of transgenic tomato with combined
resistance to TLCV and PBNV

3.2.24 Assessing the compatibility of new molecules of
insecticides and fungicides used in horticultural
crops

3.1.29 Incorporation of yellow vein mosaic virus resistance
in okra

3.2.25 Pest management in sapota

3.1.30 Breeding for resistance to fusarium wilt in carnation
using Dianthus chinensis

3.2.26 Management of parasitic nematodes of horticultural
crops grown under protected conditions

3.1.31 Oriented synthesis of some novel fungicides active
against the pathogens of horticultural crops

Project-3.3: Minimization of yield losses due to abiotic
stresses

3.1.32 Breeding anthurium tolerant to bacterial blight
3.1.33 Induction of resistance in tomato and brinjal against
wilt diseases through elicitors and bio-control agents
3.1.34 Development and commercialization of recombinant
protein and phage display based diagnostic kits for
citrus greening bacterium, citrus tristeza virus and
cucumber mosaic virus
Project-3.2: Minimization of yield losses due to insects,
pests and nematodes
3.2.1

Minimization of yield losses due to nematode in
papaya, banana and acid lime and their management
using biopesticides

3.2.2

Studies on insect vectors transmitting Citrus Greening
Bacterium (CGB) and Citrus Tristeza Virus (CTV) and
their management

3.2.5

Development of Bt brinjal with resistance to shoot
and fruit borer

3.2.6

Management of insecticide resistant pests in
horticultural crops (diamondback moth on cabbage,
thrips on chilli, mites and thrips on rose, whitefly on
gerbera, thrips on grapes and pomegranate)

3.2.7

3.3.1

Development of drought and salinity tolerant
Thompson seedless grape by transformation with a
single transcription factor under the control of an
inducible promoter

3.3.2

Strategies to sustain and maintain productivity and
quality of fruit and vegetables under abiotic stress

3.3.3

Evolving tomato varieties / hybrids resistant / tolerant
to moisture stress

3.3.4

Evolving high yielding varieties of chilli (Capsicum
annuum L.) for low soil-moisture conditions

3.3.5

Mechanism of sustaining the productivity in chilli
and tomato under moisture stress

3.3.6

Developing onion variety for moisture stress
conditions

3.3.7

Mechanism of sustaining the productivity under
water stress in onion and heat stress in capsicum

3.3.8

Development of high yielding bell pepper (Capsicum
annuum L.) varieties / hybrids for heat tolerance

3.3.9

Evolving French bean variety suitable for summer
cultivation

3.3.10 Developing garden pea variety tolerant to high
temperature for summer cultivation

Evolving French bean variety tolerant to stem fly

3.2.10 Bio-ecology of thrips as vectors of Tospo viruses in
watermelon, tomato and chilli

3.3.11 Development of crop management practices for rainfed vegetable production

3.2.11 Minimization of yield losses due to nematodes in okra,
tomato,gladiolus and carnation and their management
using biopesticides

3.3.12 Breeding high yielding varieties /hybrids of tomato
suitable for open cultivation during lean season
(summer)

3.2.13 Breeding roses for thrips resistance under polyhouse

3.3.13 Development of crop production technology of fruit
crops under rain fed conditions

3.2.14 Breeding tuberose for resistant to nematodes
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3.3.14 Understanding the mechanism of salinity tolerance
in grapes

PROGRAMME-4: Minimization of
harvest losses in horticultural produce

post

Project-4.1: Minimization of post-harvest losses though preharvest, post-harvest practices, handling and storage

6.1.3

Integrated Nutrient Management (INM) using organic
& bio-fertilizers for reducing cost of production and
increasing yield in fig cv. Poona

6.1.4

Design and development of mechanical fruit harvester
(Totapuri mango)

6.1.5

Development of grading & packing machineries for
mango, pomegranate and tomato

6.1.6

Development of peeler and slicer for banana

6.1.7

Increasing productivity through fertigation practices
for tomato and watermelon hybrids grown during
summer season
Development of prediction equations for targeted
yields in vegetable based cropping system (cabbage,
okra & F1 hybrids))

4.1.1

Development of transgenic papaya cv. Surya for
increase in shelf-life

4.1.2

Integrated post harvest disease management in fruits
and vegetables (mango, banana and tomato)

4.1.3

Post-harvest management of tropical fruits for
extension of storage life and quality maintenance
(mango, pomegranate and papaya)

6.1.9

Development of high yielding varieties / hybrids of
tomato with slow ripening and fruit firmness for lean
season

6.1.10 Design and development of harvesters for bulbous
vegetables (onion)

4.1.5

Post-harvest management of vegetables - tomato,
capsicum, okra and bitter gourd

6.1.11 Design and development of low cost transplanter for
vegetable crops (chilli & onion)

4.1.6

Economics of post-harvest loss and marketing in fruits
and vegetables (sapota, papaya, onion and brinjal)

6.1.14 Studies on irrigation and mulching in mango

4.1.4

4.1.7

Studies on packaging and storage of jasmine &
chrysanthemum loose flowers

4.1.8

Standardization of packaging for transportation of
fruits

6.1.15 Integrated water and nutrient management for yield
increase in acid lime
6.1.6

Design and development of seed extractor for tomato
and seed thrasher for okra and onion

6.1.17 Development of precision seeder for selected
vegetable crops

PROGRAMME- 5: Product diversification and
value-addition in horticultural crops
Project- 5.1: Product diversification and value-addition in
horticultural crops

6.1.18 Nutrient dynamics in seed and vegetable purpose
crops with emphasis on N and P fertilizer management
using isotopic techniques

5.1.1

Microbiological studies in fruits, vegetables and their
products

Project-6.2: Ensuring round the year production
6.2.1

Off-season production of mango, cv. Totapuri

5.1.2

Value addition and by product development from
fruits and vegetables

6.2.2

Increasing productivity of vegetables by protected
cultivation

5.1.3

Dehydration and freezing of fruits and vegetables

6.2.4

5.1.4

Evolving red fleshed guava varieties soft seeded,
high TSS and colour retention for processing

Evolving of high yielding hybrids of tomato suitable
for greenhouse cultivation

6.2.5

5.1.5

Upscaling of technology developed under PHT

Off-season production of vegetable under protected
cultivation

5.1.6

Evolving high yielding varieties/hybrids of tomato
suitable for processing and quality

6.2.6

Increasing productivity of vegetables by overcoming
seasonal barrier (Dolichos and French bean)

5.1.7

Evolving onion varieties suitable for processing
(dehydration, paste and fermented preservation)

6.2.7

Breeding export quality rose suitable for greenhouse
condition

5.1.8

Studies on dehydration of flowers and foliages

6.2.8

PROGRAMME-6:
Reducing the cost of
production and increasing profitability

Sustaining the quality of cut flowers of rose, gerbera
and orchids during subsequent flowering flushes

6.2.9

Project-6.1: Enhancing the input use efficiency (i) Water
(ii) Nutrients (iii) Pesticides (iv) Labour (Mechanization)

Induction of off season flowering in Jasminum
sambac by cultural practices

6.2.10 Year round production of chrysanthemum

6.1.1

Increasing productivity through fertigation in mango,
acid lime and banana

6.2.11 Breeding chrysanthemum variety / hybrid for off
season flowering

6.1.2

Root activity and fertilizer use efficiency studies in
annona, sapota and mango using 32P isotope

6.2.12 Effect of controlled conditions on the persistence of
pesticide residues in vegetables
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PROGRAMME-7: Enhancing nutritive value
and food safety

7.2.11 Pest management in vegetable crops (okra, bitter
gourd, fruit borer, chilli thrips)

Project- 7.1: Improving quality and nutritive value of
horticultural crops

7.2.12 Biological control of Thrips tabaci on onion

7.1.1

PROGRAMME-8:
Ensuring environmental
safety in horticultural crop production

Nutritional, biochemical, physiological approaches for
overcoming spongy tissue incidence in alphonso
mango

Project-8.1: Monitoring and development of packages for
ensuring safe environment of horticultural crop production

7.1.2

Evaluating antioxidant properties of fruits and
changes associated with storage and processing

8.1.1

Organic production of fruits for sustainability and
viability

7.1.3

Crop regulation studies in colour grapes under mild
tropics

8.1.3

Biodynamic farming in tomato, okra and radish

7.1.5

Analysis of antioxidant capacity of local and
improved varieties and hybrids of tomato, cauliflower,
onion, carrot, watermelon and amaranthus

8.1.2

Improving the productivity of organically grown
vegetables based cropping system (tomato, capsicum,
carrot, cucumber, onion, radish)

7.1.7

Evolving high yielding varieties of amaranthus with
high antioxidants and low in oxalates and nitrates

8.1.4

To develop cost effective organic farming package
for tomato, gherkins, rose onion, cauliflower for
sustainable production

7.1.9

Evolving chrysanthemum varieties having qualities
suitable for cut flowers and garden display under
open field conditions

8.1.5

Survey and monitoring of heavy metals in leafy and
root vegetables in peri-urban situation (carrot, radish,
beat root, coriander, palak, amaranthus)

7.1.10 Improving quality of chrysanthemum under
polyhouse conditions

8.1.6

Economics of production, marketing and export of
organic farming produce in selected fruits and
vegetables

8.1.7

Synthesis of vermiculite like substrates rich in volatile
compounds extracted from neem products

8.1.9

Biological control of soil borne diseases

7.1.11 Breeding gerbera for high quality and flower colour
7.1.12 Breeding gladiolus for flower colour and quality
7.1.13 Breeding anthurium for high quality cut flowers
7.1.14 Characterization and building of base material for cut
flower related traits in Dianthus caryophyllus and
related species

8.1.10 Development of organic based IPM modules
programmes for management of major pests of rose
and gerbera grown for export

7.1.15 Evolving China aster varieties suitable for cut-flower,
bedding and potting purposes

8.1.11 Standardizing organic farming technology for exportvalue medicinal crops (Aswagandha, Kalmegh and
Coleus)

7.1.16 Breeding speciality flower crops
7.1.17 Breeding for fusarium wilt resistance in carnation
using Dianthus caryophyllus

8.1.12 Mechanism of action of potassium spray in control
of the powdery mildew disease

Project-7.2: Ensuring food safety of horticultural produce
7.2.1

Biological control of some important fruit crop pest

7.2.2

Pest management in fruit crops

7.2.3

Pesticide residue management fruit crops - mango,
grape, pomegranate and papaya

7.2.4

Developing integrated disease management packages
for safe vegetable production (tomato, capsicum,
onion)

7.2.5

Biological control chilli thrips

7.2.6

Assessment of economic impact of IPM in fruits and
vegetables

7.2.7

To develop new IPM programmes for gherkins, okra
and rose onion using botanicals and Bt and to study
its impact on non-target insects (leaf miner, fruit fly,
fruit borer and red spider mite)

7.2.8

8.1.13 Use of bio-inoculants in reducing synthetic fertilizers
input in medicinal crops
8.1.14 Allelopathic approaches for weed management in
horticultural crops
8.1.15 Bioremediation of biosphere by using scavenger
plants
8.1.16 Developing microbial consortium to promote growth
and nutrient uptake for sustainable production in
tomato

PROGRAMME-9:
import restriction

Export

promotion

and

Project- 9.1: Market intelligence for export promotion and
import restriction
9.1.1 Export performance and Economic feasibility studies
for processed fruits and vegetables

To increase the efficacy of neem soap and pongamia
soap and neem cake

9.1.2 Evolving a self thinning, bold berried grape variety
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with good keeping quality (quality comparable with
Thompson seed less)

PROGRAMME-10: Transfer of technology
Project-10.1: PRA for assessing the research needs in
horticulture

9.1.3 Improving onion varieties / F1 hybrids suitable for
export market (Arka Pitambar and Arka Bindu) and
multiplier onion suitable for exports)

10.1.1 Identification of technological gaps through PRA for
the varieties and technologies developed by the
institute

9.1.4 Constraint analysis and developing price prediction
models for evolving marketing strategies in selected
horticultural crops

10.1.2 Comparative study of adoption and performance of
IIHR vegetable hybrids in comparison with private
company hybrids.

Project- 9.2: Economics of production of horticultural crops
9.2.1

Economics of input use efficiency in production and
marketing of export oriented fruits and vegetables

10.1.4 Documentation of prevailing organic farming
practices in horticulture

9.2.2

Economics of production and marketing of important
ornamental and medicinal crops (4 crops)

Project-10.2: Transfer of technology and impact assessment

9.2.3

Economics of horticulture-based farming systems for
higher profitability

10.2.1 Adoption and impact analysis of integrated
horticultural production technologies
10.2.3 Assessment of IIHR training programmes on trainees
in terms of increased knowledge and skills

Project-9.3: Pest risk analysis
9.3.1

Identification of pest-free areas (PFA) for fruit fly and
stone weevil and pest-risk pathway analysis

10.2.4 Impact of training programmes on adoption of IIHR
technologies

9.3.2

Identification of stone weevil, fruit fly and fruit borer
zones in Chattisgarh, Jharkhand and Orissa

10.2.5 Identification of training needs of the developmental
staff

9.3.3

Identification of disease free areas with reference to
mango, grapes and pomegranate

10.2.6 Popularization of institute technologies through
demonstration and refinement

9.3.4

Survey for coloured and pest resistant mango varieties
in Orissa, Jharkhand, Chattisgarh and Bihar

10.2.7 Development of an information system for IIHR
technologies

12.2 Externally aided projects-2008-2009
APEDA

Survey and monitoring plan for Bactrocera carycae in Goa, Karnataka, Kerala and Tamil Nadu states

AVRDC

Application of molecular markers to broaden the genetic base of tomato for improved tropical adaptation
and durable disease resistance (German fund)

AVRDC

Development of locally adopted multiple disease-resistant high yielding chilli (Capsicum annuum L.)
cultivars for targeted countries in Asia

BRNS

Investigations in inter- plant competition of banana (Musa paradisiaca L.) and of papaya (Carica
papaya L.) under high-density planting using isotopic techniques

Central

Monitoring of pesticide residues at national level

Sector Scheme
CSIR

Biochemical mechanism of spongy tissue formation in Alphonso mango

CSIR

Development of molecular markers linked to bacterial blight (Xanthomonas axonopodis pv.
dieffenbachiae) resistance in anthurium (Anthurium andreanum L.)

DBT

Development of biocontrol technology for mango hoppers

DBT

Transgenic tomato and cucurbits resistance to tospovirus

DBT

Bt gene stacking and gene targeting in brinjal for resistance to shoot and fruit borer

DBT

Identification of DNA markers linked to cucumber mosaic cucumovirus (CMV) resistance genes in chilli
(Capsicum annuum L.)

DBT

Development of combination formulation and consortium biopesticides of P. fluorescens and patenting

DBT

Transformation of onion cv Arka Niketan with chitinase gene for resistance to purple blotch

DBT

Validation of carnation varieties and molecular genetic analysis in rose and carnation
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DHO

Bio-ecology of thrips vectors of water melon bud necrosis (WBNY) in Karnataka

DHO

Studies on spices complex, bionomics and efficiency of virus transmission of aphid vectors transmitting
cucurbit viral diseases

DST

Development of techno-agents for promotion of sustainable horticultural technologies

ICAR - Indo-US Technology for plant and dairy ingredients based formulated and functional foods using extrusion
Agricultural
technology
Knowledge
Initiative
ICAR ad hoc

Investigation and development of statistical techniques for horticultural crop modelling and yield
forecasting

ICAR ad hoc

Musa genome mapping : Development of sequence-tagged microsatellite sites (STMS) markers for Musa
balbisiana (BB) types, analysis of diversity, characterization and mapping

ICAR ad hoc

Breeding for resistance to downy mildew and Alternaria leaf spot in early cauliflower (Brassica
oleraceae var/botrytis L/)

ICAR ad hoc

Genetics of foraging behaviour of predatory Coccinellid Cryptolaemus controuzieri Mulsant: a
molecular approach

ICAR Network

Improvement of under-utilized vegetable crops

ICAR Network

Development of indigenous machinery for spawn and mushroom production

ICAR Network

Promotion of F1 hybrids in floriculture (antirrhinum, marigold, pansy & petunia)

ICAR Network

National network project on under-utilized fruits

ICAR Network

Diagnostics of emerging plant viruses

ICAR Network

RET medicinal plants conservation and utilization in south India and north east India

ICAR Network

Network project on mitigating the bacterial blight disease (BBD) of pomegranate crop in Karnataka
under NHM

ICAR Network

AMAAS-Harnessing arbuscular mycorrhizae for biofertilization in horticultural crops

ICAR Network

AMAAS - Alleviation of Ralstonia wilt in tomato using endophytic bacteria

ICAR Network

AMAAS - Cloning and characterization of insecticidal crystal protein genes (cry genes) from local
isolates of Bt active against coleopteran, dipteran and lepidopteran pests

ICAR Network

Assessment of gender issues and identification and refinement of women specific technologies in
horticultural crops

ICAR Network

Impact, adaptation and vulnerability of Indian Agriculture to climate change

NABARD

Economic feasibility of organic vegetable production-Gherkin and Rose Onion

NAIP

Visioning, policy analysis and gender ( VPAGe)

NAIP

AGROWEB – Digital dissemination system for Indian agricultural research

NAIP

Potential of RNAi in insect-pest amangement: A model in silencing of genes specific to fruit borer,
Helicoverpa armigera (Noctuidae: Lepidoptera)

NAIP

Studies on ecology and taxonomy of whitefly, Bemicia tabaci in India, its symbiosis with various
obligate and facultative bacterial symbionts

National
Developing cultivation practices for Coelus vettiveroides (HRIVERA)
Medicinal Plants
Board
National
Medicinal
Plants Board

Collection, chemical and molecular profiling, domestication and conservation of Mappia foetida and
endangered medicinal plant
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National
Medicinal
Plants Board

Morphological, biochemical and molecular characterization of ashwagandha

National
Medicinal
Plants Board
National
Medicinal
Plants Board

Technological innovations for commercial exploitation of Morinda citrifolia (noni) as livelihood option
for islands farmers - Evaluating different germplasm & development of agro-technique for organic
farming
Formulation of seed standards and standardization of seed testing protocols in medicinal and aromatic
plants

NHB

Development of technologies for the enhancement of shelf life and quality of oyster mushroom

DST

Development of PCR based diagnostic assay for detection of Alternaria infections in tomato seeds

DBT

Prevention of post harvest spoilage due to fruit flies in mango

UNEP-GEF

Conservation and sustainable use of cultivated and wild tropical fruit diversity: Promoting sustainable
livelihoods, food security and ecosystem services

ICAR Network

Diagnosis and management of leaf spot diseases of field and horticultural crops
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13. Consultancy Services
The Consultancy Processing Committee (CPC) finalized a
number of advisory/ general consultancy, contract services
and training programmes to a wide spectrum of clientele. All
these activities enabled utilization of scientific expertise
available at the institute. During the period under the report
the total revenue generated from the consultancy services
was Rs. 43,15,015/-.

Contract services

❖

Recognition of private firms as R&D institutions

❖

Test for virus-indexing of tissue culture plants

❖

Issue of phtyosanitary certificates

❖

Estimation of proteins and anti-oxidants

❖

Analysis of horticultural products for processing
qualities

Contract research

32 paid-up trails were undertaken and important services
provided were:

❖

Evaluation of Cel-fresh tablet (0.18% 1-MCP) for
extension of shelf life of mango, tomato and roses

❖

Evaluation of new formulations for insect / pest,
disease-control

Training

❖

Persistence of pesticide residues in horticultural crops

Training programmes were conducted on:

❖

Testing growth regulators and fertilizers

❖

Osmotic dehydration in mango

❖

Testing weedicides for weed-control

❖

Biochemical analysis of fruits for antioxidants
parameters

❖

Analysis of genetic variability among Cucumis species
using molecular markers

❖

Soil microbial biomass - carbon, respiration quotient
and microbial biomass, substrate induced respiration
and soil dehydrogenase / acid phosphatase enzyme
activity in bacteria and fungi

❖

Training on agronomic aspects of vegetable cultivation

Advisory / General consultancy
Important services provided were:
❖

Testing tissue culture plants for viruses / fungi /
bacteria / insect pests / mites / nematodes

❖

Testing seeds for fungi and nematodes

❖

Providing advisory services to farmers and exporters

❖

Seed-germination tests

Summary of revenue generation for 2008 - 2009
Sl. No

Type of Service

Revenue generated

1

Training

32,804

2

Contract research

5,94,609

3

Advisory / General consultancy

2,31,784

4

Contract service

5

Other (testing for viruses, pathogens, pesticide
residues; supply of functional drawings, etc.)

27,57,315
6,98,503

TOTAL

43,15,015
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14. Institute RAC/IRC/QRT/ IMCMajor Recommendations
Research Advisory Committee (RAC)

❖

In bell pepper, efforts may be made to exploit the huge
variability for colour to develop varieties in different
colors.

❖

Work on baby Okra suitable for export may be initiated.

❖

There is need to develop resistant varieties for brinjal
shoot and fruit borer as lot of insecticides are being
used for its control.

❖

Considering that IIHR has superior germplasm, a
successful 20-year-old breeding program in onion
catering to different regions, it is justified to continue
the applied research on onion leaving basic research
to NRCOG.

❖

In triploid watermelon, efforts should be made to
improve TSS and colour.

❖

Based on the results in organic farming trials, the
technology may be popularized for onion and
cauliflower. In these trials, quality may be given utmost
priority. Also cost benefit ratio has to be worked out.

❖

To increase the availability of seeds, seed multiplication
on partnership basis with different stakeholders may
be explored.

❖

In Heliconia, enrich the germplasm with more
collections from Andhra Pradesh, especially from
Tadepalligudem.

❖

Cost of cultivation of various flower crops may be
worked out both under open and protected situation.

❖

More emphasis to be given on green house cultivation
of orchids and anthuriums.

❖

Pesticide residue analysis should be done from trials
where IPM is taken up and in processed horticultural
products.

❖

A technical bulletin on pesticide residue may be
brought out.

❖

Leaf nutrient analysis in high density planting may be
carried out.

❖

The technology of ripening using ethylene gas has to
be popularized for different fruits as most of the market
still depends on calcium carbide for ripening banana.
Controlled atmosphere storage and vapour heat
treatment facilities for mango need to be created at
IIHR.

❖

The up scaling of processing technologies should be
done in collaboration with or involving processing
industries.

❖

In dehydration studies, possibility of using solar energy
should be explored.

Chairman
Dr. K.L. Chadha
Member
Dr. G. Trivedi
Dr. I. Irullappan
Dr. A.N. Maurya
Dr. A.K. Singh
Dr. D.S. Khurdiya
Dr. A. Karianna
Dr. A.S. Sidhu (Director, IIHR Bangalore)
Member Secretary
Dr. M.R. Hegde
Important recommendations
The 15th RAC of the Institute met on 26 to 29 March, 2009 at
IIHR Bangalore, the major recommendations are:
❖

Inter cropping studies in mango gardens may be
initiated to benefit small farmers.

❖

Seed production in papaya may be intensified and
purity of the variety maintained.

❖

In passion fruit, as systems of training like tatura-trellis
are costly, there is a need to workout cost benefit ratio
to prove they are worth adopting.

❖

❖

As the older mango orchards, mostly in north and
eastern India are in a state of decline, a team of scientists
from the Institute should visit these gardens and make
recommendations for rejuvenation.
The role of NRCs, and the Institute is to be clearly
demarcated. NRCs are crop and location specific and
they can work on basic and location specific problems
of the crop. Institutes should look at national level
problems and work accordingly.

❖

The characterization of important fruit crops may be
taken up on priority.

❖

In tomato, along with drought tolerance, work should
be initiated on flood tolerance also.

❖

In tomato breeding projects, yield should not be the
major objective as many high yielding varieties /
hybrids are being released. Only in projects involving
breeding for off-season, yield may form a major
objective.
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QRT, RAC, IMC and IRC - Major recommendations
❖
❖
❖
❖

❖

❖

❖

❖

❖

❖

❖
❖

Cost benefit analysis of various products developed
is to be taken up.
Phyto-nutritive value of commercially important varieties
of fruits and vegetables needs to be worked out.
The antioxidant content range in commercially
important crops and varieties needs to be determined.
Since, fruit borer and scale insect are becoming a serious
problem in mango, epidemological studies including
alternate hosts needs to be carried out.
Release of Trichogramma in field situation for control
of pest in targeted crops and pest needs to be
standardized. This technology can be popularized for
practical use on large scale.
While developing IPM strategies, the package should
be simple, integrated with cultural, biological and
mechanical approaches, sustainable and cost effective.
Bacterial blight in pomegranate is a serious problem.
IIHR must take lead in standardizing the management
practices of this disease in collaboration with other
centers.
Breeders should now start screening germplasm for
nutrient efficient lines. NUE should become one of the
objectives in vegetable crops.
Organic farmers’ profiles should be collected and
systematic interpretation and validation of their results
needs to be done.
There is an urgent need to demarcate the work to be
taken up at IIHR in crops like grape, banana, citrus,
and onion as NRCs on these crops are also functioning.
IIHR released varieties have to be tested in the regional
stations to find out their suitability.
More number of publications from the institute needs
to be brought out. In some of the Divisions the research
publications are less compared to number of scientists
working.

Member Secretary
Shri Kumar Rajesh
Senior Administrative Officer,
IIHR, Bangalore
The following were the Special Invitees from IIHR, Bangalore
Dr. Meenakshi Srinivas
Head,Div. of Ornamental Crops
Dr. M. R. Hegde
Head,Div. of Extension & Training
Dr.V. V. Sulladmath
Principal Scientist & Chairman FMC
Dr. M.S.Rao
Chairman, Consultancy Processing Cell
Dr. A.N. Ganeshamurthy
Chairman (Works)
Dr. N.K. Srinivasa Rao
Principal Scientist & Officer Incharge,
PG Education
Shri Sanchal Bilgrami
Sr. Fin. & Accts. Officer,
The 78th IMC of IIHR was held on 6 May, 2008 and following
were the major recommendations

Institute Management Committee (IMC)

■

Grievance Committee of the institute expired on
20.12.2007. As per the constitution of the Grievance
Committee the Chairman and one official side member
is to be nominated by the Management Committee of
the Institute for representing Grievance Committee for
a period of two years.

■

The Management Committee approved the names of
Dr. MR Heade, Head, Division of Extension & Training
as the Chairman and Dr. YTN Reddy, Principal Scientist,
as a member of the Grievance Committee.

■

Regarding permission to IIHR Scientists as in-house
faculty members for the research work done at IIHR it
was deliberated that the system is followed only in
such cases wherein IIHR scientist is recognized as a
faculty member and is the Chairperson of the SAC
(student advisory committee) and wherever MoU is
established.

■

The members expressed their satisfaction on
consultancy projects being carried out at the Institute.

Chairman
Director, IIHR
Members
Dr. A.K. Singh
Head, Div. of Fruits & Horticultural Technology,
IARI, Delhi
Dr. N. Ramachandran
Head, Div. of Plant Pathology,
IIHR, Bangalore.

Institute Research Committee (IRC)
Chairman

Dr. N. K. Sreenivasa Rao
Principal Scientist,
Div. of Plant Phy. & Biochem.,
IIHR, Bangalore
Dr. M. Prabhakar
Principal Scientist,
Div. of Vegetable Crops,
IIHR, Bangalore

Director, IIHR
Members

All Scientists of the Institute
Member- Secretary

Sri E. R. Suresh
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❃

Important recommendations
The 78th Institute Research Committee meeting was held
during 14 to 28 May, 2008 and following were the major
recommendations
❃
Comprehensive and up to date germplasm holdings of
all horticultural crops may be maintained in PGR division
and this information may be sent to NBPGR.
❃
Profiles generated may be analyzed for enabling
assignment of unique fingerprints to varieties. Their
reproducibility to be ensured by selection of
appropriate procedures.
❃
The large diversity available in pickling mango varieties
to be exploited.
❃
Attempts should be made to get valuable germplasm
that are lost during the course of their maintenance.
❃
Pineapple germplasm shifted from IIHR to CHES,
Bhubaneswar should be properly maintained.
❃
Two years’ on-farm data is sufficient to enter the
candidate hybrid for AICRP trials without identification
at Institute level.
❃
Stability studies to be carried out only in vegetable
lines, not in hybrids. Necessary change in the technical
programme to be made.
❃
Varieties/hybrids may be identified at the Institute level
with two years of on farm trials.
❃
Extension folder may be brought out on cultivation
technology of Ganoderma spp. and Lentinus species.
❃
Influence of diseases and pests incidence in seed
production plot on seed quality needs to be looked
into.
❃
Virologist may carry out certification of advanced line
of transgenic watermelon for resistance to WBNV and
transgenic tomato with combined resistance to TLCV
and PBNV by mechanical inoculation before
recommending for RCGM trial.
❃
Accession number should be given to the wild tomato
species.
❃
The protocol for complete control of post-harvest
diseases in banana and mango to be finalized.
❃
In the studies on bulk packaging and storage of
Jasminium sambac flowers, existing commercial
practices also may be included as control.
❃
More emphasis to be given for research on value added
products from passion fruit, mango, pomegranate and
carrot juice.
❃
The cost benefit ratio for up scaling of technology
developed under PHT should be calculated in
consultation with scientists from economics section.
❃
Results on cut-flower storage and dehydration of
flowers should be compiled in the form of technical
bulletin within 3 months.
❃
Experiments on prevention of loss of antioxidants
during storage of beverage to be initiated.

❃

❃

❃

❃

❃
❃

❃

❃

❃

❃
❃
❃
❃
❃
❃
❃

❃
❃

106

Antioxidant parameters should be analyzed in
vegetables where crop improvement programmes are
going on.
Botanical formulations should be worked out to control
thrips and mites and other pests of vegetables in
organic farming.
Intensive monitoring of mango borer is important.
Survey may be undertaken in Uttar Pradesh also. IPM
studies for borer should be taken up on priority.
Quarantine aspects to prevent the spread of borer
should be included in research programmes.
Surveillance to be done intensively in smaller
geographical areas covering one or two states initially
with reference to papaya ring spot virus.
Expert system on tomato, mango, chilli may be
developed on priority basis by following CPRI pattern.
This work may be initiated with tomato to begin with.
Updating of expert system already developed can be
taken up as a side activity.
Open pollinated mango seedlings should be planted
on large scale to create more variability.
Marker identification should be the priority area in
mango breeding programme. Biotechnological tools
should be made use of.
In breeding programme, concentrate more on guava
and papaya. In papaya, replacement of Taiwan variety
and introduction of red colour in Coorg Honey Dew to
be attempted.
In pineapple, develop coloured varieties with crisp
texture, big size and spineless fruits, which have more
market preference.
Muskmelon should be tested in riverbed to get
maximum T.S.S. Large scale trials in 2-3 locations under
high temperature, less humidity conditions to be carried
out.
Intensify work on spine gourd and coccinea.
In okra, while developing varieties, the best ones from
other Institutes should be used for comparison.
In medicinal crops, those crops where NRC is not
working should be taken up for research.
Programme on production of quality seedling material
is essential.
Total package of rejuvenation of Coorg mandarin needs
to be developed.
Drought and salinity tolerance work should get priority.
The agricultural machineries fabricated should be
tested in farmers’ field and modifications if any, should
be incorporated.
In programmes on off-season production, protected
cultivation should get priority attention.
Studies on the impact of technology on the economic
condition should include the effect on economic
condition of farmers so that the information is useful
for the government in making policy decisions.

15. Presentation of Papers by Scientists in
Conferences/Meetings/Seminars/Symposia, etc
National Seminar on Policy Interventions for Promotion
of Balanced Fertilization and Integrated Nutrient
Management, 10 - 11 April, 2008, CSKHPKV, Palampur







Anjaneyulu, K-Balanced fertilization in guava using
leaf nutrient standards as a guide.
Kotur, S.C-Efficiency of phosphorus application in
cauliflower under integrated system of management
using farm yard manure (FYM) and biofetilizer (PSB) in
conjunction with DAP.
Kotur, S.C. Ramesh, P.R., Anjaneyulu, K. and
Ramachandran, V-Utilization of residual nitrogen by
‘Arka Nishant’ radish as influenced by chilli, its fertilizer
dosage, number and time of application.
Shivananda, T.N. and Ganeshmurthy, A.N-Evaluation
of organic manures for root and seed yield of
Aswagandha (Withania somnifera) and root yield of
Coleus forskohlli.



Ravishankar, H., Raghupathi, H.B., Krishna Reddy, M.,
Chithiraichelvan, R., Karunakaran, G., Samuel, D.K.,
Pillai, G.K. and Sudhirkumar-Strategic approaches for
rejuvenation of Coorg mandarin (Citrus reticulate
Blanco.) in Kodagu .



Reddy, P. V. R. and P. Patil-Germplasm evaluation of
pummelo for resistance to citrus leaf miner, Phyllocnistis
citrella Stainton.



Sakthivel, T. and H. Ravishankar-Studies on growth
parameters and fruit characters in pummelo [Citrus
grandis (L.) Osbeck].



Shivaramu, K., Pillai, G.K., Karunakaran, G., Sakthivel,
T. and H. Ravishankar-Management of citrus leaf miner
(Phyllocnistis citrella Stainton) in nursery of Coorg
mandarin.

National Conference on Orchids: Science and Society,
10 - 12 April, 2008, Bangalore

Brainstorming Session on Impact Assessment of
Climate Change for Research Priority Planning in
Horticultural Crops, 6 - 7 September, 2008, CPRI,
Shimla





Laxman R.H., Srinivasa Rao, N.K. and K.S.
Shivashankara-Climate change: potential impacts on
fruit crops.



Sridhar, V., Krishna Kumar, N.K. and Abraham VergheseImplications of climate change with special reference
to management of horticultural crop pests.



Srinivasa Rao, N.K., Laxman, R.H. and R.M. BhattPotential impacts of climate change on vegetable Crops

Sujatha A. Nair and K. Sujatha-Effect of varying levels
of foliar nutrients on production and quality of
Dendrobium Sonia 17 round the year.

National Symposium on Citriculture: Emerging Trends,
24 - 26 July, 2008 NRC-Citrus, Nagpur











Doijode, S. D., T. Sakthivel., Sudhir Kumar., G.
Karunakaran., K. Shivaramu., S.Hazarika and T. M
.Reddy-Present scenario of Coorg mandarin (Citrus
reticulata Blanco) decline in Coorg region.
Duleepkumar Samuel, L., Ravishankar, H., Pillai, G.K.,
Sakthivel. T., Karunakaran, G and H.B. RaghupathiDiagnosis of citrus greening bacterium in declining
Coorg mandarin.
Duleepkumar Samuel, L., Ravishankar, H., Pillai, G.K.,
Sakthivel, T., Karunakaran, G. and H.B. Raghupathi-A
phytopathological Assessment of Coorg citrus decline.
Huche, A.D. and H. Ravishankar-Crop regulation in
citrus.
Karunakaran, G. Ravishankar, H., Sakthivel, T. and D.K.
Samuel-Induction of multiple shoot tips under in vitro
culture and success of shoot tip grafting in Coorg
mandarin (Citrus reticulata Blanco).
Raghupathi, H.B., Sakthivel, T., Ravishankar, H. and K.
Anjaneyalu-Leaf nutrient diagnostic norms for Coorg
mandarin (Citrus reticulata Blanco) under coffee based
cropping system.

First Annual Conference of Indian Society of
Agribusiness Management, 25 - 27 September, 2008,
UAS, Bangalore


Gajanana, T.M-Floriculture business in the Nilgiris –
economic analysis.



Sreenivasa Murthy, D-Economic feasibility of on farm
processing of fresh grapes into raisin in Karnataka.

National Conference on Organic farming in
Horticultural Crops with Special Reference to
Plantation Crops, 15 - 18 October, 2008, CPCRI,
Kasaragod
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Hebbar, S.S. M. Prabhakar and A.N. GaneshamurthyOrganic Farming in cauliflower.



Panerselvam, P., A.N. Ganesh Murthy, B.S. Prabhakar,
S.S. Hebbar and P.R. Ramesh-Changes in soil quality
in vegetable based cropping system under organic
practice.
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of mango orchards under rainfed conditions of mango
orchards.

Organic Farming in Horticultural crops 17 - 19
October, 2008, CPCRI, Kasargod


Hegde, M.R-Transfer of Technology approaches for
promoting organic farming horticulture crops.

Swadeshi Science Congress 5 - 7 November, 2008,
Trivandrum, Kerala


Rajasekharan, P. E., Ravish, B. S. and T. Vasantha
Kumar-Bioprospecting and ex situ conservation of
some RET medicinal plants of South India using
biotechnological methods.



Anoopa. C. K, Anuradha Sane, Rajasekharan, P. E., and
T. Vasantha Kumar-Optimal DNA Isolation protocol
for Celastrus paniculatus- An endangered Medicinal
plant of India .





Janakiram and Meenakshi Srinivas-Heliconia – under
utilized speciality flower for Indian floriculture.



Karunakaran, G. and Ravishankar, H., Sakthivel, T.and
D.K. Samuel-Influence of size and source of shoot tips
on success of shoot tip grafting (STG) in Coorg
mandarin (Citrus reticulata Blanco).



Sudhir Kumar, Chithiraicheluvan, R. and G.
Karunakaran-Studies on adaptability of Amla cultivars
under Coorg condition.



Sudhir Kumar, Venugopalan, R., Rao, V.K, .Nair, A.K.
and R. Chithiraicheluvan-N & K application improves
the Bixin content in Annatto (Bixa orallana. L.).



Vishal Nath, V. and Pandey-n situ harvesting and
moisture conservation techniques for establishment
of mango orchards under rainfed conditions of mango
orchards





Upreti, K.K-Response of antioxidative enzymes and
proteins to salinity stress in grape rootstocks.



Hima Bindu, K., Suryanarayana, M.A. and T. Vasantha
Kumar-Crop improvement in Piper betle L.: status and
future strategies.



Hima Bindu, K., Suryanarayana, M.A. and T. Vasantha
Kumar-Stomatal size and density in Piper betle L



Hima Bindu, K., Suryanarayana, M.A. and T. Vasantha
Kumar-Rapid propagation of Piper betle L. hybrids
through split bamboo technique.

National Symposium on Guava, 24 - 26 November, 2008,
Shirdi


Dinesh, M.R-Promising hybrids of guava.

National Seminar in Developments in Soil Science,
27 - 30 November, 2008, UAS Bangalore

Ganeshan, S-Value addition of Non-traditional/
Underutilized plant genetic resources by promotion of
appropriate in situ PHM Strategies & functional food
development.



Pandey, V., Naik, G., Dinesh Kumar, Singh, H. S. and V.
Vishal Nath-Inter space utilization in mango orchards.

National Seminar on Piperaceae: Harnessing Agro
Technologies for Accelerated Production of Economically
Important Piper Species, 21 - 22 November, 2008, IISRI,
Calicut

Third Indian Horticultural Congress, 6 - 9
November, 2008, UAT, Bubaneshwar.







Ravish B. S. Rajasekharan, P.E. and T. Vasantha KumarPollen collection, viability assessment and
cryopreservation in some RET medicinal plants of
South India.

Akella Vani-Breeding for disease resistance in
Horticultural Crops: Molecular Approaches

Naik, G., Vishal Nath,V., Bharthi, L. K., Mandal, S. and
H. S. Singh-Inter specific hybridization in Momordica.

Golden Jubilee Plant Physiology Conference on
Challenges and Emerging Strategies for Improving
Plant Productivity 12 - 14 November 2008, New Delhi

Abdul Kareem, V.K. Rajasekharan, P.E. and T. Vasantha
Kumar-nduction of somatic embryogenesis, multiple
shoots and in vitro conservation of Nothapodytes
nimmoniana, an endangered medicinal plant.





Vishal Nath, V., Bharathi, L. K., Naik, G., Mandal, S. and
H. S. Singh-Elite selections in underutilized cucurbits
from Orissa.
Vishal Nath, V. and Pandey-In situ harvesting and
moisture conservation techniques for establishment
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Anjaneyulu, K and Raghupathi, H.B-Identification of
nutrient imbalance in sapota cv. Kalipatti.



Edward Raja, M-Micronutrient disorders in Gherkin, A
new crop for export: Superiority of foliar spray in
correction.



Edward Raja, M-Is crop phenology important in nutrient
management – A case study in gherkin.



Kotur, S.C-Changes in Spatial and temporal distribution
of root activity of Sitaphal (Annona squamosa)
seedlings and their grafts with ‘Arka Sahan’ scion raised
on an Alfisol.



Panneerselvam, P., Ganeshamurthy, A.N., Hebbar, S.S.,
Prabhakar, M. and P.R. Ramesh-Soil microbial, biochemical and chemical properties as influenced by
organic rose onion production.



Panneerselvam, P., Ganeshamurthy, A.N., Prabhakar,
B.S., Hebbar, S.S. and P.R.. Ramesh-Changes in soil
quality in vegetable based cropping system under
organic practices.



Panneerselvam, P., Ganeshamurthy, A.N., Hebbar, S.S.,
Prabhakar, M. and P.R. Ramesh-Soil microbial, biochemical and chemical properties as influenced by
organic rose onion production.

Presentation of papers by scientists in conferences, meetings, seminars and symposia


Varalakshmi, L.R. and A.N. Ganeshamurthy-Effect of
cadmium on growth and cadmium uptake by leafy and
root vegetables.

Coleman Memorial National Symposium on Plant
Protection, 4 - 6 December, 2008, UAS, Bangalore




Tiwari, R.B. and Sarojini Jalali-Effect of osmotic
parameters on quality of dehydrated mango slices.



Tiwari, R.B. and Sarojini Jalali-Studies on osmotic
dehydration of aonla segments.

National Level Workshop cum Seminar on Status and
Future Strategies for Horticulture Development in
Andaman and Nicobar Islands, 23 - 25 January, 2009,
CARI, Port Blair

Reddy, P. V. R., Tejaswini and Dhanajaya, M. VEvaluation of Rosa species for resistance to thrips,
Scirtothrips dorsalis Hood.



Girija Ganeshan-Contribution of women scientists to
national horticultural research.

Hima Bindu, K., Eugene Sebastian, J. Nidiry and T.
Vasantha Kumar-Genetic Improvement in Mucuna sp
– an underexploited tropical medicinal legume



International Symposium on Aclimatisation and
Establishment of Micro propagated Plants from 8 - 12
December, 2008, Bangalore

Hima Bindu, K., Vasantha Kumar, T. and M.A.
Suryanarayana-Variability in Piper betle L. collections
from Andamans



Vasantha Kumar, T., Suryanarayana. M.A. and K. Hima
Bindu-Role of Medicinal and aromatic plants in the
Economic prosperity of Andaman and Nicobar Islands.

National Woman Science Congress, 5 - 6 December,
2008, Bijapur




Rajasekharan, P.E., Ravish, B. S. and T. Vasantha KumarOptimization of protocols for in vitro multiplication and
conservation of Acorus calamus an endangered
medicinal plant .

International Herbal Conference 2009, 26 - 28
February, 2009 Bangalore

Second International Symposium on Papaya, 9 - 12
December, 2008, Madurai, Tamilnadu


Anjaneyulu, K-CND and PCA approaches for
multivariate diagnosis of nutrient imbalance in papaya.



Dinesh, M.R-Papaya research in India.



Gajanana, T.M., Sudha, M., Saxena, A.K. and V.
Dakshinamoorthy-Post harvest handling, marketing
and assessment of losses in papaya.











Rajasekharan, P.E., T. Vasantha Kumar, K., Himabindu,
V.K. Rao and Anuradha Sane-RET Medicinal plants
conservation and utilization in some hot-spot areas of
South India.



Rao, V.K., Rajasekharan, P.E., Kavitha, P., Anuradha
Sahne, Vasantha Kumar, T. and V.K. Abdul KareemCamptothecin content in Nathopodytes nimmuniana
from Chikmagalur region.

National Seminar on Advances in Vegetable Production
through Organic for Sustainable Development, Post
Harvest Management and Marketing including Export
2 - 3 March ,2009, NHRDF, KVK, Chitradurga

Edward Raja, M-Boron deficiency and shelf life of
papaya in semi arid tropics.

International Food Convention IFCON-2008, 15 - 19
December, 2008, CFTRI, Mysore




Doreyappa Gowda, I.N-Studies on the preparation of
carbonated mango RTS beverage.
Gopalakrishna Rao, K.P. and D.V. Sudhakar RaoStandardization of maturity and post harvest treatments
to delay yellowing and extend storage life of bitter gourd
(Momordica charantia L.) fruits.



Pitchaimuthu, M-Okra varieties and their characteristics.



Pitchaimuthu, M-Production technology for okra.



Pitchaimuthu, M-Hybrid seed production techniques
in cucurbitaceous crops and okra.

Indo-French Workshop on Plant Genomics,
Transgenetics and Biotechnology in Crops, 16 -19
March, 2009, INRA, France

Ranjitha, K., Suresh, E.R., Sampath Kumar and P. and
G.S. Prakash-Impact of light management and
synchronization of pruning in grapes (Vitis vinifera)
under mild tropics for quality improvement of wine.



Sadashiva, A.T-Application of molecular breeding for
crop improvement in tomato (Solanum lycopersicum L.)

National Conference on Floriculture for Livelihood and
Profitability, 16 - 19 March, 2009, IARI, New Delhi

Ranjitha, K., Suresh, E.R., Sampath Kumar and P. and
G.S. Prakash-Isolation of potential yeast strains for the
release of bound flavours from grapes during wine
making .
Sudhakar Rao D.V. and K.P. Gopalakrishna RaoModified atmosphere packaging (MAP) of
pomegranate fruits for long-term storage and quality
maintenance.
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Manjunath Rao, T-Recent advances in breeding of
bulbous ornamentals.



Janakiram T. and Meenakshi Srinivas-Promising
selections of chrysanthemum for early and off-season
production.



Sujatha A. Nair and K. Sujatha-Enhancing yield and
quality of jasmine flowers during winter season.
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Sujatha, K. and Sujatha A. Nair-Improving quality of
Curcuma flowers through GA3 application.



Sujatha, K and Sujatha A Nair-Effect of foliar spray of
NPK to sustain quality of rose cut flowers in polyhouse.

sterility in hybrid seed production of chilli (Capsicum
annuum L.).

National Seminar on Spices Current Trends and Future
Prospects of Spices with Special Reference to Chillies,
Turmeric and Seed Spices, 24 - 25 March. 2009, HRS,
Lam, Guntur


Bhanuprakash, K., Madhavi Reddy, K., Yogeesha, H.
S., Arun, M. N. and L. B. Naik-Isozyme markers for
testing genetic purity of chilli hybrid Arka Meghana.



Krishna Reddy, M., S. Jalali and K. Madhavi ReddyDiagnosis and management of virus and phytoplasma
diseases of chillies.



Madhavi Reddy, K-Commercial exploitation of male
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Madhavi Reddy K., K. V. Ravishankar and M. Krishna
Reddy-Application of molecular markers in crop
improvement of chilli (Capsicum annuum L.).



Madhavi Reddy, K., V.K. Rao, C. Bujjibabu and M.
George Christopher-Oleoresin, colour and
capsaicinoids in chilli genotypes



Venkata Ramana C., K. Madhavi Reddy, A. T. Sadashiva
and M. Krishna Reddy-Eliability of yield-contributing
trait for yield potential in chillies (Capsicum annuum
L.).



Venkata Ramana C., K. Madhavi Reddy, A. T. Sadashiva
and M. Krishna Reddy-Estimates of reciprocal cross
effects for yield and its components in chilli (Capsicum
annuum L.).

16. Workshops/Seminars/Summer Institutes/
Farmers’ Days etc Organized


National Group Meeting of Tomato Workers’
Interactive Session


Institute organized “National Group Meeting of Tomato
Workers’ Interactive Session” on 14 June, 2008. Dr. H.P. Singh,
Deputy Director General (Horticulture), ICAR, New Delhi
chaired the session. About 200 participants from NARS and
private industries participated in the brainstorming session
and there were good deliberations among the participants.

Dr. H.P. Singh, DDG (H) and Directors of all ICAR Institutes
working on horticulture crops along with the scientists in
the relevant field participated in this meeting. Status papers
on research on this theme area and concept notes on
important thrust areas were presented.

Major recommendations
Physiological traits responsible for heat, cold and
drought tolerance in tomato need to be identified for
crop improvement through Marker Assisted Selection
(MAS).There is a need to increase yield efficiency using
less water and also to develop tomato varieties / hybrids
with cold tolerance



Among the virus diseases ground nut bud necrosis
virus (GBNV) and tomato leaf curl virus (ToLCV) have
become very serious in major tomato growing areas in
the country. Hence, there is a strong need to standardize
a reliable screening protocols (both thrips transmission
& mechanical transmission), identify stable sources of
resistance, develop pre-breeding lines, identify
molecular markers linked to GBNV, identify new stable
resistant gene for ToLCV and pyramid R genes in a
single genotype



Dr. H.P. Singh, DDG(H), ICAR chairing the interactive meeting.

Major recommendations


Nutrient cycling in perennial horticultural production
systems needs an in depth study to lay a firm
foundation on which future strategies of nutrient
management can be built.



Integrated nutrient management in horticultural
cropping systems should be evolved to maximize
productivity. Nutrient interactions and exploitation of
synergistic interactions should be harnessed in
horticultural production systems.

There is a strong need


to develop pre-breeding lines with high nutritive
value including high lycopene, anti-oxidants and
vitamins A and C,



develop genotypes for efficient nutrient mining and
development of suitable agronomic package for the
specific hybrids and

Indian companies can form a consortium to fund the
projects as is being done through APSA-AVRDC
project.

Interactive Meeting on ‘Nutrient Dynamics in Horticultural
Crops: An interactive meeting on “Nutrient Dynamics in
Horticultural Crops” was convened at IIHR on the 14th and
15th June, 2008 with the following objectives (i) discuss the
nutritional problems associated in achieving higher yields
of horticultural produce with emphasis on mining of nutrients,
emergence of nutrient imbalances, deficiencies, toxicities of
native nutrients, injudicious use of fertilizers and other
nutrient inputs that are leading to cost-inefficiency and
ecological hazards, (ii) prepare an inventory of the progress
achieved in various horticultural crops in ICAR Institutes
and centres in this endeavor to act as benchmark reference
material; and (iii) identify urgent, original, complementary
and unique thrust areas of focused aspect of research for
formulating a network project.

Dr. H.P. Singh, DDG (H), ICAR New Delhi chairing the inaugural session.



develop appropriate safe production technology
for tomato cultivation in different seasons.
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Co-kinetics of K vs.other nutrients (especially in some
medicinal plants) and the negative N × K interactions
need to be studied in horticultural crops.



Nutrient mining and its control under intensive
horticulture production systems (e.g.: K-mining in
banana) need to be worked out keeping soil health and
sustainability in view. Recycling of farm wastes, in situ
production of compost (as in cashew) and green
manuring need more attention.





content in local languages for wide dissemination of
technologies developed. He also stressed the need for
establishment of a centre for Agricultural Informatics and
Communication.
Major topics on which presentations and discussion held
were: Innovations in technology dissemination, recent
developments in transfer of technology, use of Information
and Communication Technology (ICT), interactive voice
response system (IVR) in extension, cyber extension, role of
krishi vigyan clubs, use of water use associations for
participatory technology dissemination, space technology
enabled village resource centers, farmer field school (FFS)
approch in transfer of technologies.

Excessive reliance on N, P and K at the expense of
secondary and micro-nutrients has led to an obvious
nutrient imbalance. Development of sustainable
nutrient management packages for enhancing soil
health, crop quality and crop productivity is the need
of the hour.

Major recommendations


Relationship between crop nutrition and pest/ disease
incidence should be studied in depth so that the
requirement of chemicals needed for their control is
minimized leading to a safe and economic production
of horticultural produce.



Brainstorming Session on Use of Innovative
Extension Methodologies in Transfer of
Technology in Horticulture
A brainstorming session on Use of Innovative Extension
Methodologies in Transfer of Technologies in Horticulture
was organized on 24 June, 2008 involving horticulture based
ICAR institutes, State Agricultural Universities, Development
departments, KVKs and NGOs, to take stock of the various
methodologies employed and understand the extent to which
they are useful. Another major objective was to identify best
possible innovative extension methodologies which can be
adopted on a large scale by various institutions. The
programme was inaugurated by Dr. H.P. Singh, DDG
(Horticulture), ICAR, New Delhi. In his chairman’s remarks
he emphasized on the importance of extension support for
the sustenance of growth in horticultural sector. He
emphasized on giving role to progressive farmers in extension,
as there is shortage of staff in the extension machinery of
state governments. Dr. M.R. Hegde, Head, Division of
Extension in his welcome address explained the genesis and
objectives of the brainstorming session.
The programme was attended by Additional Director of
Horticulture, Govt. of Karnataka, Director of Extension of
UAS Bangalore and UAS Dharwad, extension scientists from
12 horticulture based ICAR institutes, programme
coordinators of KVKs from Andhra Pradesh, Kerala,
Karnataka, Tamilnadu and Maharashtra, representatives of
ITC- e choupal and scientists of IIHR, Bangalore. The
brainstorming session which was held gave a good platform
for discussing the innovative methodologies employed by
various institutes.



There is a need to employ innovative extension
methodologies like ICT, FFS development of para
extension workers and commodity groups for more
effective and large scale dissemination of technologies.



All ICAR institutes may maintain a directory of
progressive horticultural farmers and keep sending them
some information on horticultural technology or other
developments to develop good linkage. Innovative and
progressive horticultural farmers are to be used as
resource persons in training programmes to improve
pace of adoption of technologies.



Effective functional linkages have to be established
between ICAR institutes, SAUs, KVKs, Development
departments and NGOs for effective transfer
oftechnologies to the farming communities.



It was generally felt that there should be a separate
funding for extension activities for horticulture based
ICAR institutes under National Horticulture Mission.



In view of the importance of quality seed and planting
material, seed village concept may be taken up
especially in vegetable crops. In this regard necessary
policy support from ICAR may be given.
Market led extension should be given more importance
to attract farmers and market information system,
involving collection, integration and delivery system
may be strengthened in all ICAR institutes.



Dr. M. Moni, DDG (Agri informatics), National Informatics
Centre, New Delhi gave a lucid keynote address on the topic
e-Agriculture in India. He emphasized on the role of ICTs in
giving last mile connectivity. He stressed on developing web
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It was agreed unanimously that there is a need to
strengthen the horticultural extension network in the
country including mobility to support the rapidly
growing horticultural sector.
There is a need to develop ‘Indian Horticultural Portal’
integrating all components of horticulture in
collaboration with ICAR institutes and National
Informatics Centre.



Development of techno agents in horticulture, group
approaches in extension are good innovative concepts
in extension to be replicated on large scale.



There should be regular interactions between the ICAR
institutes, SAUs, Development departments and
farmers so as to develop more effective programmes.

Workshops, seminars, summer institutes, farmers’ days organized
Soil Testing Campaigns at KVK, Gonikoppal
Three Soil testing Campaigns were organized one each at
Besagur, Madikeri and Bettageri villages for educating the
farmers on importance of soil health, method of sampling,
cropping systems etc.110 men and 70 women participated in
the campaign. Also collected 87 number of soil samples from
6 villages on the spot for testing at KVK laboratory.

An Interactive Meeting on Post harvest Technology of
Horticultural Crops was convened at IIHR, Hessaraghatta,
Bangalore, from 23 to 24 August, 2008. Dr. H.P. Singh, Deputy
Director General (Hort.), ICAR, inaugurated the meeting. In
his presidential address, he stressed the importance of preharvest practices along with post harvest management for
reduction of post harvest losses of fresh horticultural
produce and the need to develop an integrated system to
reduce losses and increase the shelf life. The inaugural
session was addressed by Shri. Bijay Kumar, Managing
Director, National Horticultural Board and Dr. Pitam Chandra,
ADG (PE), ICAR. About 71 Scientists from different ICAR
Institutes working on Post Harvest Technology and related
aspects of horticultural crops along with their Directors
participated and deliberated on the achievements made and
future thrust areas of research in PHT. A few entrepreneurs,
Industrialists and Equipment suppliers participated in the
meeting and an exhibition was arranged during the event.



Collaborative project proposal may be put up with the
multidisciplinary approach – Inter-Institutional or IntraInstitutional.

The research work on processing of horticultural crops,
have to be in collaboration with the process engineering.



Action Plan for development of integrated protocol
including pre-harvest practices, harvesting methods,
post harvest management practices with pack house
operations, modified atmosphere packaging, controlled
atmosphere storage and cold chain management has
to be developed.



Action plan for transfer of readily available technology
has to be prepared.



Development of new technologies may be based on
the need of farmers and industry.



The standardized post harvest technologies have to
be up scaled and transferred to the end users. A list of
such technologies which has to be up scaled may be
proposed.

National Science Day Celebration
The institute celebrated National Science Day (NSD) on 28
February, 2009, the theme being Expanding Horizons of
Science as per directive of Department of Science &
Technology, Ministry of Science & Technology, GOI, New
Delhi. As a part of this occasion, field and lab visits were
arranged for school children in and around Hessaraghatta,
wherein around 500 school children visited IIHR. Dr R.S.
Deshpande, Director, Institute for Social and Economic
Change, Bangalore delivered a talk on “Impact of Science in
Socio Economic Scenario”

HRD Programmes at IIHR

Major recommendations
Research on integrated post harvest technology
management should be multidisciplinary and should
comprise work on pre-harvest practices, harvesting
methods, handling and storage for increasing the
storage life and reduction of post harvest losses of
horticultural crops. These research projects have to be
carried out in the Institutes where the crops are grown.



The 40th SAC meeting of KVK, Gonikoppal was held on 24
November, 2008 under the chairmanship of Dr. Meenakshi
Srinivas, Director IIHR Bangalore. Shri. R. S. Ramamurthy,
Programme Officer, Zonal Coordinating Unit. The official
members and invitees from the department attended. Dr. B
Narayanaswamy Member Secretary of SAC and Programme
Coordinator of KVK presented the progress report and future
plan of activities of KVK.

Harvest



Requirement of equipments, instruments and other
infrastructural facilities for carrying out the research
project proposed may be projected in the proposals.

Scientific Advisory Committee Meeting

Soil health campaign at Bettigeri Village, Madikeri

Interactive
Meeting
on
Post
Technology of Horticultural Crops



HRD programmes on Recent Trends in Fruit Crops Research
and Use of Molecular Markers in Breeding of Horticultural
Crops, were conducted at the Institute for enhancing
capabilities of scientists working on these aspects from 16
to 21 and 12 to 25 March, 2009 respectively, facilitated by
Dr R. Chithiraichelvan, Head, Division of Fruit Crops and Dr
C. Aswath, Head, Division of Biotechnology. Eminent
researchers and experts from different institutions served as
resource personals. Several scientists from various divisions
of the institute participated to update their knowledge and
skills.
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17. Distinguished Visitors
IIHR, Bangalore
●

●
●

●

●

●

●

●

Mr. Birma Sidibe, Grape Grower, Mali, West Africa,
visited the Institute for training on Grape Cultivation,
09 - 16.05.2008
Dr. H.P. Singh, DDG(H), 14 - 15 .06. 2008
Dr. M.L. Chadha, Director, AVRDC Regional Centre,
Hyderabad, 14.06.2008
Dr. B.R.V. Iyengar, Former Head, Division of Soil
Science, 14 -15. 06 .2008
Dr. R. Siddaramappa, Former Director of Extension &
Director of Instructions, GKVK, UAS, Bangalore,
14.06.2008
Dr. Tyagi, C.S., Vice-President (HC), Maharshi Ayurveda
Products Pvt. Ltd., Noida, 29.11.2008
An 11-member high-level delegation from Indonesia,
headed by Mr. Muchransyah Achmad, Secretary,
Agriculture, 15.12.2008, for discussions on agricultural
extension
An 18-member farmers’ delegation from France,
04.02.2009 for discussions on seed industry and new
developments in horticulture

●

Dr. G.S.R. Murti, Director I/C, IIHR, Bangalore,
28.06.2008

●

Dr. N.N. Singh, VC, BAU, Ranchi, 17.07.2008

●

Dr. Mathura Rai, Director, IIVR, Varanasi, 18.07.2008

●

Dr. K.L. Chadha, Former DDG(Hort.), ICAR, New Delhi,
26.07.2008

●

Dr. R. Rangasaree, Director, National Institute for the
Hearing Handicapped, Mumbai, along with his team,
13.08.2008

●

Dr. Mangala Rai, Secretary (DARE) & DG(ICAR), New
Delhi, 05.09.2008

●

Dr. D.P. Ray, VC, OUAT, Bhubaneswar, 25.09.2008

●

Dr. S.N. Pandey, ADG (Hort.), ICAR, New Delhi,
27.09.2008

●

Dr. S.K. Sharma, Director, NBPGR, New Delhi,
27.09.2008

●

Dr. Shivendra Kumar, ICAR, RCER, HARP, Plandu,
Ranchi, 10.10.2008

●

Dr. H.P. Singh, DDG(Horticulture), ICAR, New Delhi,
06.11.2008

●

Dr. K.E. Lawande, Director, NRC for Onion & Garlic,
Rajgurunagar, Maharashtra, 08.11.2008

●

Dr. Nazeer Ahmed, Director, Central Institute of
Temperate Horticulture, Srinagar, J&K, 08.11.2008

●

Dr. R.N. Pal, Former DDG(H), ICAR, 09.11.2008

●

Dr. W.S. Dhillon, Professor of Horticulture, PAU,
Ludhiana, 09.11.2008

●

Dr. P.K. Ray, Professor (Horticulture), R.A.U., Pusa,
09.11.2008

CHES, Chettalli
●

·●
●

●

●

●

●

●

Dr. K.K. Kumar, Director, NRC for Litchi (ICAR),
Muzaffarpur, Bihar, 25.08.2008
Dr. Meenakshi Srinivas, Director I/C, IIHR, Bangalore,
23.09.2008
Mr. F.M. Khan, Former MP, Balaatrie Estate, Boikeri,
Kodagu, on 23.09.2008
Dr. Kariyanna, Farmers’ Leader and Member, IIHR RAC,
Bangalore, 23.09.2008
Dr. L.C. Soans, Managing Director, Soans Farm,
Moodabidri, Dakshina Kannada, 23.09.2008
Dr. B.C. Uthaiah, Former Director of Instruction,
Forestry College (UAS), Ponnampet, 23.09.2008
Shri N. Bose Mandanna, Former Vice-Chairman, Coffee
Board, 23.09.2008
Dr. S.V. Hittalamani, Additional Director (Fruits),
Department of Horticulture, Government of Karnataka,
23.09.2008

KVK, Gonikoppal

CHES, Bhubaneswar
●

●

Dr. S.V. Hittalamani, Additional Director of Horticulture,
Lalbagh, Bangalore, 23.09.2008

●

Dr. Kariyanna, Farmers’ leader & Member, IIHR
Research Advisory Committee, Bangalore, 23.09.2008

●

Dr. Meenakshi Srinivas, Director I/C, IIHR, Bangalore,
25.11.2008

CHES, Hirehalli

Shri Surendranath Naik, Agriculture Minister, Govt. of
Orissa, 17.06.2008

●
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Dr. H.P. Singh, DDG( Hort. ), ICAR, New Delhi,
08.02.2009.

18. Personnel
Director
Amrik Singh Sidhu PhD
Meenakshi Srinivas PhD
G.S.R. Murti PhD

:
:
:

DIRECTOR from 09.02.2009
DIRECTOR(Acting) 30.06.2008 to 08.02.2009
DIRECTOR(Acting) upto 30.06.2008

Main Institute, Bangalore
Division of Fruit Crops
R. Chittirai Chelvan PhD
G.S. Prakash PhD
K. Srinivas PhD
S.H. Jalikop PhD
V.V. Sulladmath PhD
Y.T.N. Reddy PhD
B.N. Srinivas Murthy PhD
M.R. Dinesh PhD
Reju M. Kurian PhD
Sampath Kumar Pamu PhD
A. Rekha PhD

:
:
:
:
:
:
:
:
:
:
:

Pr. Scientist (Hort.) &Head (w.e.f. 15.01.2009 AN)
Pr. Scientist (Hort) &Head(Acting) upto 15.01.2009 FN
Pr. Scientist (Agro.)
Pr. Scientist (Pl. Breeding)
Pr. Scientist (Hort.)
Pr. Scientist (Hort)
Pr. Scientist (Hort.)
Pr. Scientist (Hort.)
Pr. Scientist (Hort.)
Sr. Scientist (Hort.)
Sr. Scientist (Gen. & Cyto.)

Division of Vegetable Crops
A.T. Sadashiva Ph.D.
Dr. M. Prabhakar PhD
R. Veere Gowda PhD
K. Madhavi Reddy PhD
T.S. Aghora PhD
M. Pitchaimuthu PhD
T.H. Singh PhD
N. Mohan PhD
B. Varalakshmi PhD
S. Shankar Hebbar PhD
Anil Kumar Nair PhD
E. Srinivas Rao PhD

:
:
:
:
:
:
:
:
:
:
:
:

Pr. Scientist (Hort.) &Head (w.e.f. 15.01.2009 AN)
Pr. Scientist (Agro.) & Head(Acting) upto 15.01.2009 FN
Pr. Scientist (Hort.)
Pr. Scientist (Hort.)
Sr. Scientist (Hort.)
Sr. Scientist(Hort.)
Sr. Scientist (Hort.)
Sr. Scientist (Gen. & Cyto.)
Sr. Scientist (Hort.)
Sr. Scientist (Agro.)
Sr. Scientist (Agro.)
Scientist (SS) (Hort.)

Scientific

Division of Ornamental Crops ( including Medicinal & Aromatic Crops)
Meenakshi Srinivas PhD
:
Pr. Scientist (Gen. & Cyto.) & Head
T. Vasantha Kumar PhD
:
Pr. Scientist (Gen. & Cyto.)
J.N. Eugene Sebastian PhD
:
Pr. Scientist (Org. Chem.)
T.M. Rao PhD
:
Pr. Scientist (Hort.)
D.H. Sukanya PhD
:
Pr. Scientist (Pl. Breeding)
T. Janakiram PhD
:
Pr. Scientist (Hort.)
Tejaswini PhD
:
Pr. Scientist (Pl. Breed.)
K. Sujatha PhD
:
Pr. Scientist (Hort.)
Sujatha A. Nair PhD
:
Sr. Scientist (Hort.)
K. Hima Bindu PhD
:
Sr. Scientist (Pl. Breeding) also associated with CHES, Hirehalli
M.A. Suryanarayana PhD
:
Sr. Scientist (SS) (Hort.) also associated with CHES, Hirehalli
M.V. Dhananjaya PhD
:
Scientist (SS) (Pl. Breeding)
H.P. Sumangala MSc
:
Scientist (Hort.)
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Division of Post Harvest Technology (incl. Agril. Engg.)
C.K. Narayana PhD
:
Pr. Sci. (Hort.) & Head (w.e.f. 12.02.2009)
S.C. Mandhar MTech
:
Principal Scientist (FM & P)
K.P. Gopala Krishna Rao PhD
:
Pr. Scientist (Hort.) & Head(Acting) upto 11.02.2009
I.N. Doreyappa Gowda PhD
:
Pr. Scientist (Hort.)
R.B. Tiwari PhD
:
Sr. Scientist (Hort.)
D.V. Sudhakara Rao PhD
:
Sr. Scientist (Hort.)
Sangama PhD
:
Sr. Scientist (Hort.)
G. Senthil Kumaran MTech PhD
:
Sr. Scientist (FM&P)
Carolina Rathina Kumari AME
:
Scientist (SS) (FM&P) (AS&PE)
S. Bhuvaneshwari ME
:
Scientist (SS) (AS&PE) (Agril. Engg.)
Ranjitha K. PhD
:
Scientist (Microbiol.) (Ag. Sci.)
Division of Plant Pathology
N. Ramachandran PhD
Girija Ganeshan PhD
Meera Pandey
PhD
P. Chowdappa
PhD
C. Gopalakrishnan PhD
M. Krishna Reddy PhD
A.K. Saxena PhD
S.S. Veena PhD
D.K. Samuel MSc

:
:
:
:
:
:
:
:
:

Pr. Sci.(Pl. Patho.) & Head
Pr. Scientist (Pl. Patho.)
Pr. Scientist (Pl. Patho.)
Pr. Scientist (Pl. Patho.)
Pr. Scientist (Pl. Patho.)
Pr. Scientist (Pl. Patho.)
Sr. Scientist (Pl. Patho.)
Sr. Scientist (Pl. Patho.)
Scientist (SG) (Pl. Patho.)

Division of Entomology and Nematology
M. Mannar Mani PhD
A. Krishnamoorthy PhD
P.N. Krishna Murthy MSc
Abraham Verghese PhD
N.K. Krishna Kumar PhD
M. Srinivas Rao PhD
B. Jhansi Rani PhD
H.R. Ranganath PhD
K. Gopalakrishna Pillai PhD
P.N. Ganga Vishalakshy PhD
V. Sridhar PhD
P.D. Kamala Jayanthi PhD

:
:
:
:
:
:
:
:
:
:
:
:

Pr. Scientist (Ento.) &Head w.e.f. 02.02.2009
Pr. Scientist (Ag. Ento.)
Pr. Scientist Ag. Ento.)
Pr. Scientist (Ag. Ento.)
Pr. Scientist (Ag. Ento.) &Head(Acting) upto 01.02.2009
Pr. Scientist (Nemat.)
Pr. Scientist (Ag. Ento.)
Pr. Scientist (Ento.)
Sr. Scientist (Ag. Ento.)
Sr. Scientist (Ento.)
Sr. Scientist (Ento.)
Sr. Scientist (Ag. Ento.)

Division of Plant Physiology and Biochemistry
N.K. Srinivas Rao PhD
:
S. Shivashankar PhD
:
R.M. Bhatt PhD
:
V. Ravindra PhD
:
K.K. Upreti PhD
:
K.S. Shivashankar PhD
:
R.H. Laxman PhD
:
V. Keshava Rao PhD
:

Pr. Sci. (Pl. Phy.) & Head(Acting)
Principal Scientist (Biochem.)
Pr. Scientist (Pl. Phy.)
Pr. Scientist (Pl. Phy.)
Pr. Scientist (Org. Chem.)
Sr. Scientist (Pl. Phy.)
Sr. Scientist (Pl. Phy.)
Sr. Scientist (Org. Chem.)

Division of Soil Science and Agricultural Chemistry
M. Edward Raja PhD
:
Pr. Scientist (Soil Sci.) & Head
A.N. Ganeshamurthy PhD
:
Pr. Scientist (Soil Sci.)
K. Anjaneyulu
PhD
:
Pr. Scientist (Soil Sci.)
S.C. Kotur PhD
:
Pr. Scientist (Soil Sci.)
Debi Sharma PhD
:
Pr. Scientist (Ag. Chem.)
H.B. Raghupathi PhD
:
Pr. Scientist (Soil Sci.)
Soudamini Mahopatra PhD
:
Sr. Scientist (Org. Chem.)
A.K. Ahuja M.Sc.
:
Sr. Scientist (Org. Chem.)
L.R. Varalakshmi PhD
:
Sr. Scientist (Soil Sci.)
P. Panneer Selvam PhD
:
Scientist (Microbiol.)
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Personnel
Division of Extension and Training (including Economics & Statistics)
M.R. Hegde PhD
:
Pr. Sci. (Agro.) & Head(Acting)
T.N. Shivananda PhD
:
Pr. Scientist (Soil Sci.)
T.M. Gajanana PhD
:
Sr. Scientist (Econ.)
Sudha Mysore PhD
:
Sr. Scientist (Econ.)
Nita Khandekar PhD
:
Sr. Scientist (SS) (Ag. Extn.)
D. Srinivasa Murthy PhD
:
Sr. Scientist (Econ.)
Achala Paripurna, PhD
:
Sr. Scientist (Ento.)
Venugopalan PhD
:
Sr. Scientist (Stat.)
B. Balakrishna PhD
:
Sr. Scientist (Ag. Extn.)
M.K. Chandraprakash MCA
:
Scientist (SS) (Comp. Appln.)
Division of Plant Genetic Resources (including Seed Science & Technology)
H. Ravishankar PhD
:
Pr. Sci. (Hort.) & Head(Acting)
T.V. Ananthanarayanan PhD
:
Pr. Scientist (Biochem.)
S. Ganeshan PhD
:
Pr. Scientist (Gen. & Cyto.)
L.B. Naik PhD
:
Pr. Scientist (Agro.)
H.S. Yogeesha PhD
:
Pr. Scientist (Seed Tech.)
P.E. Rajashekharan PhD
:
Sr. Scientist (Econ. Bot.)
P. Venkat Rami Reddy PhD
:
Sr. Scientist (Ag. Ento.)
Anuradha Sane PhD
:
Sr. Scientist (Hort.) also associated with CHES, Hirehalli
K. Bhanu Prakash PhD
:
Sr. Scientist (Pl. Phy.)
K. Padmini PhD
:
Scientist (SS) (Hort.)
Division of Biotechnology
C. Aswath PhD
Sukhada Mohandas PhD
Akella Vani PhD
Leela Sahijram PhD
J.B. Mythili PhD
Pious Thomas PhD
K.V. Ravishankar PhD
R. Asokan PhD
M. Manamohan PhD
H.S. Vageesh Babu PhD
Kanupriya PhD

:
:
:
:
:
:
:
:
:
:
:

Project Co-ordinator’s Cell (Tropical fruits)
Prakash Patil PhD
:
Reena Rosy Thomas MCA
:
C.Vasugi MSc
:

Pr. Sci. (Hort.) &Head w.e.f. 15.01.2009 AN
Pr. Scientist (Pl. Phy.) & Head(Acting) upto 15.01.2009 FN
Pr. Scientist (Gen. & Cyto.)
Pr. Scientist (Pl. Phy.)
Pr. Scientist (Biotech.)
Pr. Scientist (Hort.)
Sr. Scientist (Pl. Phy.)
Sr. Scientist (Ag. Ento.)
Sr. Scientist (Pl. Phy.)
Sr. Scientist (Biotech.)
Scientist (Hort.)
Sr. Scientist (Pl. Phy.)
Scientist (SS) (Comp. Appln.)
Scientist (SS) (Hort.)

RMCC
V. Radhika, MSc

:

Scientist (SS) (Comp. Appln.)

Central Horticultural Experiment Station (CHES), Chettalli
S.D. Doijode PhD
:
Pr. Sci. (Hort.) & Head (Acting)
K. Shivaramu PhD
:
Sr. Scientist (Ag. Ento.)
Samarendra Hazarika PhD
:
Sr. Scientist (Soil Microbiol.)
T. Sakthivel PhD
:
Scientist (SS) (Hort.)
G. Karunakaran MSc
:
Scientist (SS) (Hort.)
T.M. Reddy MSc
:
Scientist (SS) (Ag. Extn.)
Central Horticultural Experiment Station (CHES), Bhubaneswar
Vishal Nath PhD
:
Pr. Scientist (Hort.) & Head
Gourahari Naik PhD
:
Principal Scientist (Hort.)
Hari Shankar Singh PhD
:
Pr. Scientist (Ag. Ento.)
Vikramaditya Pandey PhD
:
Sr. Scientist (Hort.)
B.N. Rao, PhD
:
Sr. Scientist (Hort.)
Ritesh Saha MSc
:
Scientist (Soil Science)
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Sudhamoy Mondal MSc
L.K. Bharathi MSc

:
:

Scientist (SS) (Pl. Patho.)
Scientist (SS) (Hort.)

Central Horticultural Experiment Station (CHES), Hirehalli
L.B. Naik PhD
:
Pr. Sci (Agronomy) & Head (Acting)
KVK, Gonikoppal
B. Narayanaswamy PhD

:

Programme Coordinator / Sr. Scientist (Hort.) & Head

:
:
:
:
:

T(7-8) (TO) (Lab)
T-5 (TO) (Field)
T-5 (TO) (Lab)
T-5 (TO) (Lab)
T-5 (TO) (Lab)

:
:
:
:
:

T-9 (Farm Supdt.)
T-5 (TO) (Field)
T-5 (TO) (Lab)
T-5 (T.O) (Lab)
T-5 (T.O) (Field)

Technical
IIHR,

Bangalore

Division of Fruit Crops
Shri B. Prakash
Shri K. Narayanappa
Shri R. Govinda Gowda
Shri T.S. Vittala
Shri Ravindra Kumar
Division of Vegetabel Crops
Shri B.L. Kashinath
Shri K.R.Sunder Raj
Shri Puttanna
Shri B.E. Umashankar
Shri N.B. Krishnappa
(to work under National Seed Project)

Division of Ornamental Crops (including Med. & Aro. Crops)
Shri R. Ramamurthy
:
T-5 (TO) (Lab)
Shri H.C. Revanna
:
T-5 (TO) (Field)
Shri N. Gopalaiah
:
T-5 (T.O) (Field)
Division of PHT (including Agril. Engg.)
Smt. Sarojini Jalali
:
T-7 (Sr. Trg. Asst.)
Shri Nagappa
:
T-5 (T.O) (Lab)
Shri K. Reddappa
:
T-5 (T.O.) (Lab)
Shri S. Chandrashekar
:
T-5 (TO) (Field)
Division of Plant Pathology
Shri Salil Jalali
Shri C. Krishnappa
Shri John Saldana
Shri B.N. Somaiah

:
:
:
:

T(7-8)(T.O.) (Lab)
T-5 (TO) (Field)
T-5 (TO) (Field)
T-5 (TO) (Field)

Division of Entomology and Nematology
Shri K.V. Prakash
Shri N.A. Sreeramaiah

:
:

T (7-8)(TO) (Field)
T-5 (TO) (Field)

Division of Plant Physiology and Biochemistry
Shri C.S. Bujji Babu
Shri Tapas Kumar Ray
Shri H.L. Jayaram
Shri S.C. Chandrasekhar
Shri K.R. Earanna
Shri A.D.D.V.S. Nageswara Rao
Shri S.M. Qazi
Shri M. Lakshmaiah

:
:
:
:
:
:
:
:

T (7-8) (T.O) (Lab)
T (7-8) (T.O) (Lab)
T (7-8) (T.O) (Lab)
T-6 (T.O)(Lab)
T-5 (T.O) (Lab)
T-5 (T.O) (Lab)
T-5 (TO) (Lab)
T-5 (TO) (Lab)

Division of Soil Science and Agriculral Chemistry
Shri N.K. Kacker
:
T (7-8) (T.O.) (Lab)
Shri T.P. Suresh
:
T-6 (T.O.) (Lab)
Shri Mazhar Jamil
:
T-5 (T.O.) (Lab)
Shri H.S. Shivanna
:
T-5 (TO) (Field)
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Division of Extension and Training (including Economics & Statistics)
Shri K.A. Devaiah
: T-7 (SMS)
Shri Bhojappa Gowda
: T-5 (TO) (T.A.)
Shri V. Dakshinamoorthy
: T(7-8) (T.O) (Lab)
Shri S. Thippeswamy
: T-6(Sr.Computer Operator)
Shri N. Kishore Kumar
: T-5 (T.O)(Computer)
Division of PGR (including Seed Science & Technology)
Shri D.L. Shetti
: T-6 (TO)(Lab)
Shri M.N. Arun
: T-6 (T.O.) (Field)
Division of Biotechonlogy
Shri S.A. Sreedhara
Shri B. Sudarshan

:
:

T (7-8) (T.O) (Lab)
T-5 (TO) (Lab)

P.C. (Fruits)
Shri P.A. Kushalappa

:

T-5 (T.O) (Lab)

RMCU
Smt. B.U. Girija

:

T-5 (T.O) (Lab/Eco.)

Dr. Mandakrantha Bhattacharya

:

T (7-8) (Medical Officer)

Library
Dr.K.C. Mohan
Smt. K. Kalpana
Shri V. Varadaraj
Shri K.V. Shankara Prasad

:
:
:
:

T- 9 (T.O.) (Lib)
T (7-8) (T.O.) (Lib)
T (7-8) (T.O.) (Lib)
T-5 (TO) (Lib.)

Photography
Shri Goutam Basak
Shri K. Chandrashekaraiah

:
:

T-6 (T.O) (Photographer)
T-5 (TO) (D.R.A.)

Farm Management
Shri K.N. Shastry
Shri R.N. Pandey
Shri M.B. Biradar
Shri C. Dyavanna

:
:
:
:

T-5 (TO) (Field)
T-7 (TO) (Farm)
T (7-8) (TO) (Farm)
T-5 (TO)(Field)

Medical and Paramedical

Nursey
Shri M. Senthil Kumar
Estate and Maintenance
Shri A. Bhanu
Shri V.R. Kulkarni

:

T-6 (T.O) (Farm)

:
:

T-6 (TO) (JME)
T-5 (TO) (Field)

Electrical
Shri V.K .Mahishi

:

T-5 (T.O)(Elect.)

Mechanical
Shri A. Lakshmana Kanthan

:

T-5 (T.O) (Turner)

Refrigeration
Shri Robert Lewis

:

T-5 (T.O) (Ref.)

Transport
Shri Nagaraj E.Kodekal
Shri G.Sunderraj

:
:

T-5 (T.O) (Mech.)
T-5 (TO) (Driver)

Security
Shri C. Siddegowda

:

T-5 (TO) (Field)
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CHES, Chettalli
Shri C.S. Patil
Shri K.B. Kariyappa
Shri C.G. Kaveriyappa
Shri P.M. Shivarama
Shri M.B. Ravi
Shri H.C. Appanna
Shri C.B. Chandrappa
Shri K.K. Prabhakar
Shri M.M. Bollappa
Shri D.N. Jagadeesh Kumar

:
:
:
:
:
:
:
:
:
:

T-6 (TO) (Lib.)
T-5 (TO) (Field)
T-5 (TO) (Field)
T-5 (TO)(Field)
T-5 (TO) (Field)
T-5 (TO) (Field)
T-5 (TO) (Field)
T-5 (TO) (Field)
T-5 (TO) (Field)
T-5 (TO) (Electrical )

KVK, Gonikoppal
Ms. Rina Basu
Dr.S.V. Joshi
Shri B. Prabhakara
Shri B.B. Bopaiah
Shri P.K. Joyappa
Shri M.K. Padmavathy
Shri C.K.Vasantha Kumar

:
:
:
:
:
:
:

T-9 (STA) (Home Science) – Redesignated as Subject Matter Specialist
T-9 (STA) (Live Stock) - Redesignated as Subject Matter Specialist
T-6 (STA) (Hort.-Gardening & Nursery) – Redesignated as Subject Matter Specialist
T-5 (T.O) (Lab) - Redesignated as Programme Assistant
T-5 (TO) (Lab) - Redesignated as Programme Assistant
T-5 (TO) (Lab) - Redesignated as Programme Assistant
T-5 (TO) (Field) - Redesignated as Programme Assistant

CHES, Bhubaneshwar
Shri P.B. Gaddagimath

: T-7 -Information & Publication Officer

Administration
Administration
Shri G.G. Harakangi. B.E
Shri P. Satyanarayana PUC
Shri J.N.L. Das, B.Sc.,
Phy. (Hons) DPMIR
Shri K. Hanumanthaiah
Smt. P. Swarnamma
Shri V. Raghuraman B.Com.
Shri S. Rajendran B.Com.

: Senior Administrative Officer
: Administrative Officer
: Asst. Admn. Officer
:
:
:
:

Asst. Admn. Officer
Asst. Admn. Officer
Asst. Admn. Officer
P.A. to Director

Finance and Accounts
Shri Sanchal Bilgrami M.A.
B.N. Ramachandrappa B.Com.
S. Kusuma, B.Com.

: Sr. Fin & Accts. Officer
: Asst. Fin. & Accounts Officer
: Junior Accounts Officer
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19. Women Empowerment
In horticultural production, the role of women is most
challenging, as, many of these processes are often
laborious, time-consuming and involve drudgery. It is
even more challenging in post-harvest management
where many activities are performed by women. Studies
show that when women are supported and empowered,
the society as a whole benefits. Keeping this in view, the
institute has made conscious efforts to address womenrelated issues not only in developing technologies (to reduce
drudgery and create opportunities for self-employment
through small- scale processing) but also in imparting training
to upgrade the skills of farm-women. Various activities taken
up by the Institute in this direction during the year are
presented below.

Sl. Name of the
No. course

Training on Use of bio-pesticides
A hundred and fifty rural women and men farmers were
imparted training on use of bio-pesticides developed at the
Nematology Laboratory of IIHR for production of bioagentcolonized seedlings of horticultural crops through training
programmes conducted at Kolar in Karnataka.

No. of
courses

No. of
female
participants

10

Pig-rearing

1

17

11

Poultry-keeping

3

35

12

Masala preparation

2

7

13

Handicrafts

3

35

14

Needlework

4

20

15

Cookery

2

48

16

Knitting

2

12

17

Bakery

3

64

18

Candle-making

2

20

38

515

No. of
courses

No. of
female
participants

1
7
1
1
1

14
236
4
15
10

5

159

5

134

11

320

Total

Off-Campus training
Sl.
No.

Name of the
course

Krishi Vigyan Kendra (KVK), Gonikoppal
This centre imparted 38 on-campus and 62 off-campus training
programmes on different aspects of horticulture, animal
husbandry, mushroom cultivation, insect-pest management,
candle making, etc. with a view to create opportunities for
self-employment. In all, 1861 women participated in these
training programmes as per details given below:

1
2
3
4
5

On-campus training

6

Sl.
No.

Name of the
course

No. of
courses

No. of
female
participants

1

Anthurium cultivation

1

37

2

Mushroom cultivation

1

17

3

Propagation techniques

2

16

4

Nursery management

1

12

5

Bonsai preparation

1

23

6

Value-addition in
horticultural crops

1

36

7

Value-addition in
jackfruit and guava

3

55

8

Soil-testing

2

-

9

Processing of fruits
and vegetables

4

61

7
8
9
10
11
12
13
14
15
16
17
18
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Anthurium cultivation
Mushroom cultivation
Management of pepper
Ginger cultivation
Self-employment in
horticulture industry
Value-addition in
jackfruit and guava
Processing of
passion fruit
Processing of fruits
and vegetables
Value-addition in
horticultural crops
Composite fish culture
Clean-milk production
Fodder production
Pig-rearing
Masala preparation
Nutrition & health
Cookery
Bakery
Candle-making

1

25

1
4
1
2
6
1
3
6
5

124
30
53
321
6
96
70
193

Total

62
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In addition, 24 women were trained in preparation of fruit
products (fruit beverages and mixed jam) on 20.02.2009
at KVK, Gonikoppal, Coorg District, to enable them to start
micro-enterprises.

Disorders” by Dr. Suresh S. Kankannavar, Associate
Professor, Dept of Ob. & Gyn., Bangalore Medical College,
on 5th March, 2009. This was attended by the lady-staff of
the Institute. (ii) “Gender Justice” by Dr. Indira Basavaraj,
Former Member, National Commission for Women, Govt. of
India, New Delhi, on 9th March, 2009 at IIHR auditorium. The
talks were very informative and beneficial. A get-together of
IIHR Women Employees was held in the auditorium also in
the forenoon of the same day. This gathering served as a
platform for participants to air their views on gender-related
issues of their choice, followed by a contributory lunch. A
new woman-member of the staff, Mrs T.T. Sujatha, T.O., was
welcomed on the occasion.

Information was generated on technologies, tools,
implements, etc. developed for reducing drudgery of women
in handling these and post-harvest technologies suitable
for small-scale production by women.

IIHR Women’s Cell Activities
The Women’s Cell at IIHR, which aims to increase awareness
about gender-issues and redressal of gender-based bias,
organized the following major activities during the year:

The Complaints Committee on Sexual Harassment of Women
in Workplaces 2008-09 received no complaints during the
period under report.

International Women’s Day, 2009 was celebrated by
organizing two lectures: (i) “Common Gynaecological

Dr. Suresh S. Kankannavar (L) and Dr. Indira Basavaraj (R) delivering lectures as
part of International Women’s Day Celebrations at IIHR
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20. Miscellany
Installation of Air-Cooled, Semi-Hermetic
Compressor System at IIHR, Bangalore

Sl.
No.

A new electrical system with semi-hermetic compressor, more
efficient in terms of performance and power-consumption
compared to the old system, was installed at IIHR. This
works on the eco-friendly non-CFC refrigerant without
consumption of any water, requiring only 10 HP power/hour
in contrast to the earlier system that consumed 22.5 HP power/
hour. Power-saving with the new installation is 6600 units
per month resulting in savings of Rs. 3,08,880/- per annum.
Water-consumption being virtually nil, translates into
savings of 1,52,500 liters per month. The new cold-storage
system makes minimal noise; besides, operational and
maintenance costs too are low.

Ornamental plants

Details of plant material distributed during 2008-2009 at
the Nursery Unit, IIHR
Plant material

Jasmine

411

14

Red ginger

160

15

Croton

200

16

Hibiscus

95

17

Other foliage plants

360

18

Heliconia

20

19

Gladiolus (corms)

20

Palms

21

Tuberose (bulbs)

22

Rose plants

23

China aster (seeds )

24

Bougainvillea

72

25

Ferns

10

26

Chrysanthemum suckers

15

27

Hippeastrum

47

6289

02

Sapota

1990

03

Guava

4414

04

Fig

648

05

Pomegranate

431

06

Custard apple

21536

07

Papaya (plants )

37318

08

Papaya (seeds)

1150 g

09

Grape plants

44

10

Passion fruit plants

190

11

Drumstick seedlings

2222

12

Lime

1588

20
4335
40
2025 g

47
12,89,481.00

The IIHR library established in 1968 with a few books and
journals for the research community to carry out the mandate
of the organization, has grown into what it is today - with all
modern facilities for storage, organization and dissemination
of horticultural and related information. It is one of the most
distinguished libraries under the ICAR catering to the needs
of scientists and scholars.

Fruit and vegetable propagules
Mango

2965

Library & Information Services

Distributed
(Nos.)

01

Distributed
(Nos.)

13

28 Duranta
Total Revenue Generated (Rs.)

Cold-storage plant cooling system
New, air-cooled semi-hermetic compressor

Sl.
No.

Plant material

Inventory
Over the years, the library has tried to facilitate its usercommunity with the latest available literature published
throughout the world. The collection has grown gradually
and currently, the library houses 9991 books, 93 thesis, 927
reports, 1282 bulletins and 202 proceedings, including 316
books procured this year. Additionally, 311 Newsletters and
149 other documents were received gratis or on
complimentary basis during the year. Acta Horticulturae
volumes (20) - a wealth of international information for
scientists working on horticulture - published during this
period were procured and have been consulted by people
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ICAR & SAU Libraries-subscribed Journals and ‘Open JGate’.

from across the country. Review of literature being published
serially as Advances & Annual Reviews (33 titles) in the
form of books was also procured on standing–order for
reference purpose.

To improve the infrastructure and sharpen the services of
Library & Information Centre, a NAStorage Server-cum-Disc
Management System was procured and installed.

Journals are the most sought-after source of information in
research establishments. A large number of International and
Indian scholarly journals were subscribed to, keeping in view
the objective of the Institute. During this year, 86 foreign
Journals and 177 Indian Journals were subscribed to for the
headquarters, Regional Stations and KVK libraries. Apart
from this, 14 Indian Journals and 11 foreign Journals were
received gratis. Since the inception of the library, 13736
journal volumes have been bound for future use.

Inauguration of Laboratory cum Administrative
Building
The newly constructed Laboratory-cum-Administrative
building at CHES, Bhubaneswar was inaugurated on 6
November, 2008 by Dr. H.P. Singh, Deputy Director General
(Horticulture), ICAR, New Delhi. Dr. H.P. Singh, Dr.
Meenakshi Srinivas, Director, IIHR, Bangalore, Prof. D.P. Ray,
Vice-Chancellor, OUAT, Bhubaneswar, Shri S.K. Pattnaik,
Joint Secretary Agriculture, Govt. of India, and Dr. Vijaya
Kumar, Managing Director, NHB graced the occasion.

Infrastructure Development
Technological advancement in the field of Information
Science has made inroads to provide the research community
all required information at the desktop. The concept of
‘Electronic Information Service’ is thus on a fast-track.
The server was reset and all the databases were installed in
the electronic form: 1) CAB ABSTRACS CD – 1910 to
present, 2) HORT CD – 1973 to present, 3) CAB PEST CD –
1973 to present, 4) AGRIS – 1975 to 2005, 5) DERWENT
BIOTECHNOLOGY ABSTRACTS CD 1982 to 2003. This in
turn was disseminated within the Institute to all the
Departments through LAN and to all the Regional Stations
through Internet. Additionally, ‘Agricola Plus Text’ and ‘CABI
Full Text Select’ online databases were provided to
supplement the Journals subscribed to. WebOpac, which is
an online catalogue of Books & Back-volumes available in
the Library, was set up for the users. Through this, readers
can browse the contents of available books.

Dr. H.P. Singh, DDG (Hort.), ICAR inaugurating the building by
lighting the lamp.

Inauguration of ATIC Centre at CHES,
Hirehalli

NAIP provided the much-needed fillip under the project CeRA
– Consortium for e-Resources in Agriculture. It provides
access to over 2000 journals from the following participating
publishers: Springer, Annual Reviews, CSIRO (Australia),

Agricultural Technology Information Centre (ATIC) was
inaugurated on 13 June, 2008 by Dr. H.P. Singh, Deputy
Director General (Hort.), ICAR, New Delhi.
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21. Meteorological Data
Meteorological Data April 2008 – March 2009, IIHR, Bangalore
Temperature (oC)

Relative
Humidity (%)

Month

U.S.W.B.
Class‘A’
PanEvaporation
(mm)

Mean
wind
speed
(km/h)

Rainfall
(mm)

Maximum

Minimum

07.30hrs

14.00hrs

Apr ‘08

31.8

18.5

62.6

38.8

4.1

5.5

11.1

May ‘08

29.4

20.0

72.0

54.2

9.3

5.1

49.2

Jun‘08

27.9

20.0

75.8

56.5

7.4

3.6

169.9

Jul ‘08

27.9

20.0

75.8

56.5

7.4

3.6

169.9

Aug ‘08

27.0

19.9

80.3

62.3

6.3

2.54

203.5

Sep ‘08

28.2

18.9

76.4

58.8

5.4

3.4

157.6

Oct ‘08

27.1

18.8

76.9

62.5

3.8

2.4

257.1

Nov ‘08

26.6

15.3

69.5

54.0

4.8

3.25

46.6

Dec ‘08

26.4

14.7

68.5

49.5

4.2

4.2

3.1

Jan ‘09

27.1

11.0

64.8

41.2

4.4

4.62

—-

Feb ‘09

31.1

12.2

62.5

42.6

6.3

4.78

—-

Mar ‘09

33.4

15.5

67.7

40.8

6.4

4.81

10.0
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