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ÒeefleJesove keÀe ³en Je<e& mebmLeeve kesÀ Fefleneme ceW meyemes DeveesKee jne ~ mebmLeeve keÀes meJeexÊece
mebmLeeve HegjmkeÀej kesÀ meeLe ner meeLe leerve Dev³e HegjmkeÀej (efnboer ceW efueKeer ieF& lekeÀveerkeÀer
HegmlekeÀ kesÀ efueS [e@. jepesvê Òemeeo HegjmkeÀej, keÀe³ee&ue³e ceW efnboer kesÀ DeefOekeÀeefOekeÀ Òe³eesie
kesÀ efueS jepeef<e& ìb[ve jepeYee<ee HegjmkeÀej Je mebmLeeve Üeje lekeÀveerkeÀer mene³elee ÒeeHle SkeÀ
efkeÀmeeve keÀes pevepeerJeve jece HegjmkeÀej) ÒeeHle keÀjves keÀe ieewjJe efceuee ~ ³en meYeer HegjmkeÀej
mebmLeeve kesÀ Òel³eskeÀ DeefOekeÀejer Je keÀce&®eejer kesÀ DeLekeÀ HeefjÞece keÀe ner HeefjCeece nw ~ Fme
DeJemej Hej ceQ `keÀejer' HeefjJeej kesÀ Òel³eskeÀ meom³e keÀes yeOeeF& osvee ®eentBiee ~ Fve HegjmkeÀejeW
kesÀ DeefleefjkeÌle, mebmLeeve kesÀ Jew%eeefvekeÀeW keÀes Yeer efJeefYeVe HegjmkeÀej Je mecceeve ÒeeHle ngS ~
Fmeer Je<e& cegPes Yeer jeä̂er³e ke=Àef<e DekeÀeoceer keÀe HewÀuees ®eggvee ie³ee ~ Fme Je<e& mebmLeeve ves

GYejleer ngF& mecem³eeDeeW Hej efJe®eej keÀjles ngS GvekesÀ meceeOeeveeW keÀes Keespee Deewj ve³eer T®eeF&³eeW keÀes ígDee ~ mebmLeeve kesÀ
mLeeHevee efoJeme Hej ``ÜerHeeW ceW HeMegOeve Je cegieea Heeueve'' Hej SkeÀ efJe%e ceb[ue me$e keÀe De³eespeve efkeÀ³ee ie³ee leLee Fmeer
me$e efkeÀ DevegMebmeeDeeW kesÀ DeeOeej Hej ``Deb[ceeve efvekeÀesyeej ÜerHe mecetn ceW HeMegOeve Je cegieea GlHeeove SkeÀ Jew%eeefvekeÀ
Heefj¢M³e'' veecekeÀ SkeÀ veerefle He$e Yeer ÒekeÀeefMele efkeÀ³ee ie³ee ~

mebmLeeve ves Deb[ceeve meesmeeFìer Je Deb[ceeve efvekeÀesyeej ÒeMeemeve kesÀ meeLe efceuekeÀj ``G<CekeÀefìyebOeer³e ÜerHeer³e HeefjefmLeeflekeÀer
leb$e peerefJekeÀesHeepe&ve, efvejblej efJekeÀeme Je peueJee³eg HeefjJele&ve mes peg[s cegÎs'' veecekeÀ efJe<e³e Hej Debleje&ä̂er³e mecceuesve keÀe
23 mes 26 cee®e& 2011 lekeÀ Dee³eespeve efkeÀ³ee ~ ³en Dee³eespeve yesno meHeÀue jne efpemeceW osMe efJeosMe mes Dee³es 250 mes
Yeer DeefOekeÀ ÒeefleefveefOe³eeW ves Yeeie efue³ee ~ Fmeer kesÀ DeeOeej Hej ``Heesì& yues³ej [erkeÌuesjsmeve'' peejer efkeÀ³ee ie³ee efpemekeÀer
meYeer ves mejenvee keÀer ~ Fmeer keÀer SkeÀ Òeefle Fme ÒeefleJesove ceW DevegyebOe kesÀ ©He ceW oer ieF& nw ~

Heefj<eo ves efmelebyej, 2010 ceW #es$eer³e meefceefle efÜleer³e keÀer 20 JeeR yewþkeÀ Dee³eesefpele keÀjves keÀer efpeccesoejer keÀejer keÀes megHego&
keÀer ~ efpemeves nceW nceejer GHeueefyOe³eeW kesÀ ÒeoMe&ve keÀjves keÀe DeJemej efo³ee Deewj cegPes ³en keÀnles ngS DeHeej KegMeer nesleer
nw keÀer meYeer ÒeefleYeeieer nceejer GHeueefyOe³eeW mes yesno KegMe Les ~ DeHeveer ³ee$ee kesÀ oewjeve ceeveveer³e ceneefveosMekeÀ, Yeejleer³e
ke=Àef<e DevegmebOeeve Heefj<eo, [e@. Sme. De³eHHeve ves cewjerve efnue kewÀcHeme efmLele nceejer veF& celm³e pewJe met®evee efJe%eeve,
Fbmì¦ceWìsMeve Deewj met®evee Òe³eesieMeeuee keÀe GoIeeìve Yeer efkeÀ³ee ~

Yeejleer³e ke=Àef<e DevegmebOeeve Heefj<eo ves oef#eCe ceW efmLele ÜerHeeW ceW nceejer ieefleefJeefOe³eeW keÀe Òemeej keÀjves kesÀ efueS efvekeÀesyeej
efpeues kesÀ keÀej efvekeÀesyeej ceW SkeÀ ke=Àef<e efJe%eeve kesÀvê keÀer cebpetjer oer ~ ke=Àef<e efJe%eeve kesÀvê keÀer DeeOeejefMeuee ceeveveer³e
ceneefveosMekeÀ, Yeejleer³e ke=Àef<e DevegmebOeeve Heefj<eo, [e@. Sme. De³eHHeve Üeje Þeer efJeJeskeÀ js, cegK³e meef®eJe, De.Je efve.
ÒemeeMeve, Þeer jepeerJe cen<eea, DeefleefjkeÌle meef®eJe, [s³ej Je meef®eJe Yee.ke=À.Deveg.He., [e@. S®e.Heer.efmebn, GHe ceneefveosMekeÀ
(yeeieeveer), [e@. kesÀ. [er. keÀeskeÀeìs, GHe ceneefveosMekeÀ (Òemeej), [e@. S.kesÀ efmebn, pes[.Heer.[er., peesve-II, Þeer. ªHesMe
kegÀceej þekegÀj, GHee³egkeÌle, efvekeÀesyeej ceb[ue Je Þeer Deyej[erve yues³ej, ÒecegKe pevepeeleer³e Heefj<eo Je Dev³e ieCeceev³e
J³eefkeÌle³eeW keÀer GHeefmLeefle ceW jKeer ieF& ~

ÒeekeÌkeÀLeve
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³es ÜerHe mecegn efJeMeeue pewJe efJeefJeOelee kesÀ Iej nQ Deewj nceeje Òe³eeme jeä̂er³e ueeYe kesÀ efueS FvekeÀe pewJe HetJex#eCe keÀjves keÀe
nw ~ Fme Je<e& nceejs Jew%eeefvekeÀeW ves yewjve ÜerHe keÀe DevJes<eCe efkeÀ³ee, pees kesÀ osMe keÀe DekesÀuee meef¬eÀ³e pJeeueecegKeer nw, Deewj
Gve met#ce peerJe keÀe Helee ueiee³ee pees 270C Deewj 25 ppt keÀer ueJeCelee lekeÀ peerefJele jn mekeÀles nw ~ ³es mebmeeOeve nceejer
vecekeÀ Deewj veceeR ÒeeflejesOeer meeceûeer keÀer Keespe ceW yengle ner GHe³eesieer nesiee efpevekeÀe GHe³eesie YeefJe<³e ces peueJee³eg HeefjJele&ve
mes GlHeVe ®egveewefle³eeW keÀe meecevee keÀjves kesÀ efueS kesÀ efueS efkeÀ³ee pee mekeÀlee nw ~

ceQ ceeveveer³e [e@. Sme. De³eHHeve, meef®eJe, ke=Àef<e DevegmebOeeve Je efMe#ee efJeYeeie SJeb ceneefveosMekeÀ, Yeejleer³e ke=Àef<e DevegmebOeeve
Heefj<eo kesÀ Òeefle DeeYeej ÒekeÀì keÀjvee ®eentBiee efpevekesÀ efvejblej ceeie&oMe&ve Deewj Òeeslmeenve mes ner nce GVeefle kesÀ HeLe Hej
Deûemej ngS nw ~ ceeveveer³e [e@. S®e.Heer.efmebn, GHe ceneefveosMekeÀ (yeeieeveer) ncesMee mes ner nceejs ÒesjCee ñeesle jns nw Deewj
³es meYeer GHeueefyOe³eeb GvekesÀ kegÀMeue vesle=lJe kesÀ keÀejCe ner ÒeeHle nes mekeÀer nw ~ ceQ [e@. Sme.Sme.ceiej, [e@. kesÀ.ÒeOeeve,
DevegmebOeeve meueenkeÀej meefceefle Je mecemle meefceefle meom³eeW keÀe Yeer DeeYeejer ntB efpevneWves Fme GHe¬eÀce keÀes Hetje keÀjves ceW
DeHevee YejHetj meceLe&ve efo³ee ~ ceQ [e@. GcesMe ÞeerJeemleJe, mene³ekeÀ ceneefveosMekeÀ (yeeieeveer-2) keÀe Yeer DeeYeejer ntB
efpevekeÀe men³eesie nceW efvejblej ÒeeHle neslee jne ~

ceQ Þeer efJeJeskeÀ js Je Þeer MeefkeÌle efmevne, cegK³e meef®eJe, De.Je. efve. ÒemeeMeve leLee De.Je efve. ÒemeeMeve kesÀ meYeer DeefOekeÀeefj³eeW
Je keÀce&®eeefj³eeW keÀe Oev³eJeeo keÀjvee ®eentBiee efpevneWves ÜerHe efkeÀmeeveeW keÀer mesJee kesÀ nceejs Òe³eeme keÀes efvejblej meceLe&ve efo³ee

jcesMe ®evê ÞeerJeemleJe
efveosMekeÀ

ceF&, 2011
Heesì&, yues³ej
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The report year has been an eventful year unparallel in the history of  the Insti-

tute.  The Institute was bestowed with best Institute award of  ICAR alongwith

three more awards namely Dr. Rajendra Prasad Award for Best Technical Hindi

book, Rajarshi Tandon Rajbhasha Award for performance in use of  Hindi in

official use and Jagjivan Ram Award for a farmer technologically supported

by the Institute.  These awards are testimony of  hard work and dedicated ser-

vice put up by each and every member of  the Institute.  I take this opportunity

to congratulate every member of  CARI family on this unique achievement. In

addition to these awards, several recognitions came to the scientists of  the

Institute starting with election of  myself  as Fellow of  National Academy of  Agricultural Sciences.  The

Institute continued its journey to explore new horizons through discussing the emerging problems.  On

our foundation day, a brainstorming session on “Livestock and Poultry production in Islands” was

organized and based on deliberations a policy paper entitled ‘Livestock and Poultry Production Policy

for Andaman & Nicobar Islands – A Scientific Perspective’ was prepared.

Institute in close collaboration with Andaman Science Society and A&N Administration organized an

International Conference on Tropical Island Ecosystems: Issues related to Livelihood, Sustainable

Development and Climate Change’ from 23rd to 26th March 2011.  It was a resounding success with a

participation of  more than 250 delegates. A resolution aptly named ‘Port Blair Declaration’ was adopted

which has been widely appreciated.  A copy of  it is annexed in this report.

Council entrusted CARI to organize XX meeting of  Regional Committee -II in September, 2010.  It

gave us an opportunity to showcase our achievements and its gives me immense pleasure to report that

all participants were immensely happy with our achievements.  During his visit, Hon’ble Director General,

ICAR, Dr. S. Ayyappan inaugurated our new Fisheries Bio-Informatics, Instrumentation and Informatics

Laboratory at Marine Hill Campus.

To spread our activities to Southern Group of  Islands, ICAR sanctioned a KVK at Car Nicobar to serve

Nicobar district.  The foundation stone of  the KVK was laid by Hon’ble Director General, Dr. S.

Ayyappan, in presence of  Shri Vivek Rae, Chief  Secretary, A&N Administration, Shri Rajiv Mehrishi,

Addl. Secretary, DARE and Secretary, ICAR, Dr. H.P. Singh, DDG (Hort.), Dr. K.D. Kokate, DDG

(Extn.), Dr. A.K. Singh, ZPD, Zone-II, Shri Rupesh Kumar Thakur, Deputy Commissioner, Nicobar

District and Shri Aberdeen Blair, Chief  Tribal Council alongwith other dignitaries.

These islands are home to huge biodiversity and our efforts have been to bioprospect this for national

benefit.  This year our scientists explored Barren Island, the only active volcano of  country and have

found microbe which can survive upto 720C and 25 ppt salinity.  This resource will be very useful in our

quest for salt and heat resistant material to cope up future challenges arising out of  climate change.

PREFACE
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I express my sincere gratitude to Dr. S. Ayyappan, Secretary, DARE and DG, ICAR for his constant

guidance and encouragement. Hon’ble Dr. H.P. Singh, DDG (Hort.) has been our source of  inspiration

and all the achievements have been possible only due to his able leadership. Dr. S.S. Magar & Dr. K.

Pradhan, Chairmen and all the members of  Research Advisory Committee for their unflinching support

in our endeavors.  I shall also thank Dr. Umesh Srivastava, ADG (Hort.II) for his support.

I will like to express my sincere thanks to Shri Vivek Rae and Shri Shakti Sinha, Chief  Secretaries of

and all officers and staff  of  A&N Administration who supported us in our effort to serve the island

farmers.

May, 2011

Port Blair

R.C. Srivastava

Director
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vf/k’kklh lkj
EXECUTIVE SUMMAREXECUTIVE SUMMAREXECUTIVE SUMMAREXECUTIVE SUMMAREXECUTIVE SUMMARYYYYY

izkd`frd lalk/ku izca/kuizkd`frd lalk/ku izca/kuizkd`frd lalk/ku izca/kuizkd`frd lalk/ku izca/kuizkd`frd lalk/ku izca/ku
Natural Resource Management

• ehBs ikuh ds rkykcksa ls izkIr dqy vk; dks :i;s 52]000 rd c<+k;k tk ldrk gSA blds fy;s rkykc

ds ikuh dks fdukjs dh flapkbZ ds lkFk gh lkFk] lkFk okys ,d gsDVs;j [ksr dh flapkbZ ds fy, Hkh iz;ksx

fd;k tkuk pkfg,A [kkM+h okys ty {ks=ksa esa cr[k ikyu oSdfYid jkstxkj gks ldrk gS D;ksafd cr[ksa 15

ih-ih-Vh- Lrj dh yo.krk dks lgrs gq, viuh lao/kZurk dks dk;e j[k ldrh gSaA

Net income from the fresh water pond can be enhanced to Rs. 52000 by utilizing the water for irrigation
to one ha area of  adjacent field instead of  irrigating only to embankments. Ducks in brackish water
areas can provide alternate livelihood as ducks can be productive up to 15 ppt level of  salinity.

• flapkbZ dh fofHkUu fof/k;ksa tSls lrgh] fMªi vkSj ekbdzks fLifjadyj flapkbZ rFkk fu;a=d ftuesa vkbZ-MCyw-
@lh-ih-bZ- vuqikr 0-40] 0-60 vkSj 0-80 dk gksrk gS muesa 0-80 okys vkbZ-MCyw-@ lh-ih-bZ- vuqikr dh

fMªi flapkbZ 0-60 ds vkbZ-MCyw-@lh-ih-bZ- vuqikr okys fMªi flapkbZ dh rqyuk esa vUukukl ds vf/kd mRiknu
ds fy;s loksZre gSA

Among the irrigation methods (surface, drip and micro sprinkler irrigation) and regimes (IW/CPE
ratio of  0.4, 0.60 and 0.80), drip irrigation at IW/CPE of  0.80 is found to be the best for higher yield of
pine apple on par with IW/CPE of 0.6.

• fHkaMh esa dkcZfud [ksrh ds fy, oehZdEiksLV ds lkFk vkj-Mh-,Q- dh 75 izfr’kr dh nj ls eqxhZ [kkn ds

feJ.k dk iz;ksx loksZre gSA

Application of  vermicompost + poultry manure @75% of  RDF was found to be the best combination
for practicing organic farming in okra.

• dqy [kfut ,u- (vkjfEHkd $ [kfuthd`r½ vkbZ-vks- $ oh-lh- esa lcls vf/kd 209-2 fdyksxzke@ gsDVs;j]

mlds ckn buD;wcs’ku v/;;u ds nkSjku 100 izfr’kr vkj-Mh-,Q- fu;a=.k ds lkFk oh-lh- $ ih-,e-] vkbZ-

vks-] oh-lh- esa ik;k x;kA

Total mineral N (initial + mineralized) was highest (209.2 kg/ha) in I.O+V.C followed by V.C+P.M,
I.O, V.C and Control at 100 % RDF under incubation study.

• flapkbZ vkSj iks"k.k izcU/ku ds }kjk lqikjh ds pkyh otu vkSj iSnkokj esa dkQh c<+ksrjh gqbZ tcfd iz;ksx

ds igys o"kZ dsoy iks"k.k izcU/ku ds }kjk Qyksa dh la[;k esa dkQh c<+r ns[kh xbZA

Irrigation and nutrient management in arecanut has significantly increased the chali weight and yield
while nutrient management alone significantly increased the number of  nuts during first year of
experiment.

• iwjh Qly ds nkSjku nks flapkbZ iqvky ls <d dj 45 Mh-,-,l- ij djus ij [kkus okyh ewaxQyh dh Qfy;ksa

dh iSnkokj] dqy ykHk] ch-%lh- vuqikr] ÅtkZ vkSj ty dh mRikndrk esa dkQh c<+ksrjh gqbZA 0-34 gsDVsvj

{ks= ds ukfj;y ckxku esa lw[ks ds ekSle ds nkSjku Lo;a chtksa dk mRiknu dj mudh ykxr esa 72 izfr’kr

dh dVkSrh dj vkSj vf/kd ykHk dek;k tk ldrk gSA cqvkbZ vkSj xaHkhj fLFkfr;ksa o feV~Vh esa ueh dh deh

ds nkSjku flapkbZ dk dk;Zdze fu/kkZfjr djrs gqq;s ^¬eÀeHeJeeì^ vkSj tM+ {ks= dh feV~Vh dh ueh ds lehdj.k
dk iz;ksx fd;k tk ldrk gSA
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Two irrigations at life and pegging with paddy straw mulch on 45 DAS in table purpose groundnut can
be advocated for realizing higher pod yield, net returns, B:C ratio, energy and water productivity. Net
returns from dry season can be further enhanced by self  seed production in 0.34 ha area of  coconut
plantations during wet season which can reduce 72 % of  seed cost. CROPWAT and root zone soil
moisture equation can be used for time of  sowing and scheduling of  irrigation based on critical stages
and soil moisture deficit.

• nkyksa o lfCt;ksa dks ÅWapkbZ okys {ks=ksa esa tgkWa de ls de 2 ls-eh- dh leqfpr ty fudklh gks cksuk pkfg,

tcfd e/;e vkSj fupys {ks=ksa esa fdlh Hkh lw[ks ekSle okyh Qly dks cksus ;k jksiuss ds igys 5 ls 6

ls-eh- ty fudklh dks vo’; fodflr dj ysuk pkfg;sA

Pulses and vegetables are to be sown in upland areas with proper drainage to drain out the water quantity
of  at least 2 cm while in medium and lowland areas, sowing and planting of  any dry season crops needs
to be taken up after developing the drainage facility to drain out 5 to 6 cm of  water.

• f’keyk fepZ esa lajf{kr [ksrh ds nkSjku mRiknu vkSj tyh; {kerk ij flapkbZ }kjk iM+us okys ,d v/;;u

ds nkSjku ;g ik;k x;k fd vf/kd mRiknu] vk; vkSj tyh; mRikndrk izkIr djus ds fy;s 0-75 vkbZ-

MCyw-@ lh-ih-bZ- dh fMªi flapkbZ lcls vf/kd mi;ksxh gSA gkykafd de ty okys {ks=ksa esa tyh; mRikndrk
dks c<+kus ds fy;s 0-50 vkbZ-MCyw-@ lh-ih-bZ- dh fMªi flapkbZ iz;ksx esa ykbZ tk ldrh gSA

Study on effect of  irrigation regimes on yield and water use efficiency of  capsicum under protected
cultivation revealed that drip irrigation at IW/CPE of  0.75 is the optimum irrigation regime for getting
higher yield, net return and water productivity. However, IW/CPE of  0.50 through drip irrigation can
be recommended under water constraint conditions in order to have higher water productivity.

• pkj rduhsdksa & rkykc lg dqavk iz.kkyh] lw{e flapkbZ] rkykc vk/kkfjr lEkfUor ke=Àef<e iz.kkyh vkSj pkSM+h
D;kjh o ukfydk iz.kkyh ds }kjk Qly fofo/krk ds izn’kZu pkj }hiksa & nf{k.kh vaMeku] uhy] gSoykWd vkSj

fyfVy vzaMeku ds 22 xkaokssa esa 48 fdlkuksa ds [ksrksa esa iwjs gks pqds gSaA

Completed demonstrations of  four technologies viz., tank-well system, micro irrigation, pond based
integrated farming system and crop diversification through broad bed and furrow system in 48 farmers
field spread over 22 villages in 4 Islands (South Andaman, Neil, Havelock and Little Andaman islands).

• o"kkZ ds iwokZuqeku dh iqf"V lss irk pyk gS fd ekulwu vkSj ekulwu ds ckn 63-5 izfr'kr ds ekeyksa dk

feyku gqvk tcfd ekulwu ds igys ek= 46-7 izfr'kr gh ekeyksa dk feyku gks ldkA

Verification of  forecasted rainfall indicated that monsoon and post monsoon season recorded 63.5% as
matching cases while pre monsoon registered only 46.7% as matching cases.

m|ku foKku o okfudhm|ku foKku o okfudhm|ku foKku o okfudhm|ku foKku o okfudhm|ku foKku o okfudh
Horticulture & Forestry

• ikjV~;wYdk vksyhjsf’k;k vkSj lkWjksil ,UMªksxkbul ds esFkkuky ,DlVsªDV esa lcls vf/kd ,aVhvkDlhMsUV
lfdz;rk dze’k% 89-03 izfr’kr vkSj 85-63 izfr’kr ns[kus dks feyhA

The methanol extracts of  Portulca oleracea and Sauropus androgynus showed highest antioxidant activity
89.03% and 85.63%, respectively.

• iks"k.k fojks/kh dkjdksa ds fo'ys"k.k ls ;g irk pyk gS fd dksyksdsfl;k ,lD;wysUVk dh ifŸk;ksa esa meyemes DeefOekeÀ
113-75 fe-xzk- @100 xzk- ukbVªsV] bjsfUt;e QksVhMe esa 41-4 fe-xzk-@ 100 xzk- QkbVsV] ,yVjukuFksjk

QkbyksDlhjkW;Ml esa 48-38 fe-xzk-@ 100 xzk- vkDlysV vkSj dqdjfCkVk ekslpsVk dh ifŸk;ksa esa 386-0 fe-

xzk-@ 100 xzk- lSiksfuu ik;k x;kA
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Analysis of  anti-nutritional factors showed that nitrate was maximum in Colocasia esculenta leaves
(113.75mg/100g), phytate in Eryngium foetidum (41.4mg/100g), oxalate in Alternanthera phyloxeroids
(48.38mg/100g) and saponin in Cucurbita moschata leaves (386.0mg/100g).

• vkj-,-ih-Mh- vkSj vkbZ-,l-,l-vkj- ekdZj ds lfEefyr vkadM+ksa dk fo'ys"k.k djus ij ik;k x;k fd }hiksa

ls bdV~Bh dh xbZ fepZ ds ikap eq[; lewgksa esa 54 ls 84 izfr'kr rd lekurk gSA

The combined data analysis for both RAPD and ISSR markers showed five major clusters in chili
collections from islands with similarity of 54 to 84 percent.

• mPp {kerk ds nzO; dzksesVksxzkQh (,p-ih-,y-lh-) fo'ys"k.k ls ik;k x;k gS fd fgcldl lscMkjhQk ds vdZ
esa mPp Lrj ij Y;wfVu] ft;ktsfUFku] vYQk dSjksVhu vkSj blds yky Qyksa ds va'k esa chVk dSjksVhu ik;k

x;kA

High Performance Liquid Chromatography (HPLC) analysis revealed that Hibiscus sabdariffa extracts

showed peaks for lutein, zeaxanthin, α-carotene and β-carotene content in red fruit fractions.

• bjhfUt;e QksVhMe dSjh /kfu;k & 1 ds ,d thuksVkbi dks o`gr~ pquko fof/k }kjk fodflr fd;k x;k gSA

;g vf/kd mRiknu nsus vkSj izdk'kjlk;u xq.kksa ls Hkjiwj gSA

One genotype of  Eryngium foetidum CARI-Dhaniya-1 has been developed through mass selection method
with high yield and phytochemical rich characters.

• 30 izdkj ds ukfj;yksa dh ij[k dh xbZ ftuesa dsoy 8 izdkjksa (14] 15] 16] 17] 20] 21] 27 vkSj 28) dks
gh fo'ks"kKksa us vPNk ik;k 'ks"k 22 izdkj ds ukfj;y Lokn dh n`f"V ls vPNs ugha FksA

Out of  30 accessions of  coconut tested, about 8 accessions (14, 15, 16, 17, 20, 21, 27 &28) were found
to be good and remaining 22 accessions were poor in terms of  taste score given by the expert.

• ;g ik;k x;k fd vksih,Q & 19] vksih,Q & 13] vksih,Q & 20] vksih,p & 25 vkSj vksihih & 15

tSls vkj-,-ih-Mh- izkbelZ ds MCywlhthlh ds 30 thuksVkbil esa ikWyhekjfQTe ik;k x;kA

It was found that the RAPD primers such as OPF-19, OPF-13, OPF-20, OPH-25 & OPP-15 have
shown polymorphism across the 30 accessions of  WCGC genotypes.

• vkj-,-ih-Mh- izkbelZ dk iz;ksx lqikjh ds v.kq xq.kkRedrk ds fy;s fd;k x;k vkSj ik;k x;k fd dSjh lsy

& 1 eaxyk vkSj lèf) ds chp dk izkd̀frd ladj gSA

The RAPD primers were used for molecular characterisation of  arecanut and found that the  CARI-Sel-
1 is a natural cross between the Mangla and Samruddhi.

• Vªsek VksesUVkslk ds uhps pkjk o`{kksa ij vk/kkfjr pkjkxkg iz.kkyh esa ?kklksa dh vf/kdre iSnkokj 173-9 Vu

izfr gSDVs;j izkIr gqbZ vkSj bu ?kklksa esa fxuh ?kkl dk fjdkMZ mRiknu 224-0 Vu izfr gsDVs;j gqvkA

Fodder tree based silvipasture system under the Treama tomentosa highest yield of  grasses were obtained
(173.9 t ha-1) and among the grasses Guinea grass recorded the highest yield of  224.0 t ha-1.

• Mk;Ldksfj;k iztkfr] ,ekjQksQsyl dkjuksll] ,ekjQksQsyl eqYysjh] ,ekjQksQsyl ykathLVkbyl ds yxHkx

11 izdkj ds ikS/ks ftehdan ;kuh ,ekjQksQsyl dkEiSuqysVl ds pkj izdkj ds ikS/kksa dh igpku dj mUgsa

mebJeOe&ve ds fy;s bdV~Bk fd;k x;k gSA

About 11 different accessions of  Dioscorea sp, Amorphophallus carnosus, Amorphophallus muelleri,
Amorphophallus longistylus and 4 cultivated types of  elephant foot yam (Amorphophallus companulatus)
have been identified and collected for multiplication.
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• eksfjaMk flVªhQksfy;k ds pkyhl ^bdksVkbil* dk mit vkSj buds izdk’kjlk;u vo;oksa ds fy, ewY;kadu
fd;k x;k vkSj ik;k x;k fd ,elhch 1] 3 ,l 1 vkSj 4 ,l 1 izHkkoh bdksVkbi ds :i esa ik, x,A

Forty ecotypes of  Morinda citrifolia were evaluated for yield and phytochemical contents and MCB 1,
3S1 and 4S1were found as promising ecotypes.

• mPp {kerk dh nzO; dzksesVksxzkQh (,p-ih-,y-lh-) fo'ys"k.k ls ik;k x;k gS fd eksfjaMk flVªhQksfy;k dh
vfrfjDr iztkfr Vhvkj, & 1 vkSj Vhvkj, & 2 esa ,UFkkslkbfuu] dSfjVksukbMl vkSj fQuksfyd oxksZa ds vyx

tSolfdz; ;kSfxd gksrs gSaA

High Performance Liquid Chromatography (HPLC) analysis revealed that Morinda citrifolia accessions
TRA-I and TRA-II contains different bioactive compounds such as anthocyanin, carotenoids and phenolic
groups.

• eksfjaMk flVªhQksfy;k ds Qyksa ds xwns esa lcls vf/kd ,UVhvkDlhMsUV lfdz;rk (74-39 izfr’kr)] ikWyhfQukWYl

(250-66 fe-xzk-@100 xzk-) vkSj ,ldkWfcd vEy (149-54 fe-xzk-@ 100 xzk-) ik, x, tcfd blds tM+

ds lRo esa QySoksukbM vkSj dSjksfVsukbM dze’k% 321-42 fe-xzk-@ 100 xzk- vkSj 766-37 ekbdzksxzke@ 100

fe-yh- ik, x,A

The highest antioxidant activity (74.39%), polyphenols (250.66 mg/100g) and ascorbic acid (149.54
mg/100g) was observed in fruit pulp of  Morinda citrifolia where as root extract was found to contain
flavonoid and carotenoids (321.42 mg/100g; 766.37 μg/100ml).

• vaMeku }hiksa ds fofHkUu Hkkxksa ls bdV~Bs fd, x, djat esa cnek’k igkM+ ls ,d= fd, x, uewuksa esa rsy

dh ek=k lokZf/kd 34-7 izfr’kr ikbZ xbZA

Among the Karanja accessions collected from various parts of  Andaman Islands, highest oil content of
34.7% was recorded from material of  Badmaashpahad.

{ksrzh; Qlysa{ksrzh; Qlysa{ksrzh; Qlysa{ksrzh; Qlysa{ksrzh; Qlysa
Field Crops

• /kku dh yEch vof/k dh lq/kjh gqbZ@ thuksVkbi vLlh iztkfr;ksa dk ewY;kadu djus ij ik;k x;k fd N%

dYpj & lhch & 05 & 022] txUukFk] ,eVh;w & 1075] mcZ’kh] jksykxkykdqYyq vkSj jkepan] dSjh /kku

& 5 dh rqyuk esa csgrj ik, x,A

Evaluation of  eighty long duration rice improved lines/genotypes indicated that, six cultures viz CB-
05-022, Jaganath, MTU-1075, Uurbashi, Rolagalakullu and Ramchand were found significantly better
than the variety CARI Dhan 5.

• [ksrksa dh Òeeke=ÀeflekeÀ voLFkk esa j[k dj izeq[k dhVksa vkSj chekfj;ksa ds izfr izfrjks/k {kerk dh ij[k djus ds
fy, yEch vof/k dh mxkbZ tkus okyh mUur iztkfr ds /kku dh 80 iztkfr;ksa dh tkap djus ij irk pyk

fd 13 thuksVkbi] veyekuk] lhch & 05 & 156] lh,lvkj & 4] Mhvkjvkj & 1418] ,eVh;w &

4870] lh,lvkj & 36] ,eVh;w & 1001] ywuhJh] vkbZ,e & 1536] Mhvkjvkj & 1501] dSfuax &

7] bUnzkorh vkSj jEHkk iztkfr;ksa esa cgqmn~ns’kh; jks/kd {kerk gSA

Screening of  80 long duration rice cultivars/improved lines for resistance against major diseases and
insect pests under natural field conditions showed that 13 genotypes, Amalmana, CB-05-156, CSR-4,
DRR-1418, MTU-4870, CSR36, MTU-1001, Lunishree, IM 1536, DRR 1501, Canning-7, Indravati
and Rambha showed resistance against multiple biotic stresses.

• /kku dh bdrkfyl vxsrh vkSj e/;e vxsrh fdLeksa ds ewY;kadu ls irk pyk fd 12 iztkfr;ka psd

iztkfr;ksa dh rqyuk esa csgrj gSaaA
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Evaluation of  forty one early and medium early duration rice lines showed 12 lines significantly better
than the check variety.

• /kku dh 89 thuksVkbi ds 6 ,vkbZlhvkjih ijh{k.kksa ls irk pyk fd 18 thuksVkbi csgrj gSaA

Evaluation of  89 rice genotypes under six AICRP Trials of  Rice showed 18 genotypes better.

• /kku dh rhu vUrjkZ"Vªh; ij[kksa & vUrjkZ"Vªh; o"kkZ iksf"kr /kku mit ulZjh ¼ikuh esa Mwch gqbZ voLFkk)]
,jksfcd /kku i;Zos{k.k ulZjh vkSj vUrjkZ"Vªh; flafpr /kku i;Zos{k.k ulZjh & ekM;wy & 2 ds vUrxZr 81

iztkfr;ksa dh ij[k ls irk pyk fd buesa ls N% iztkfr;ka csgrj gSaA

Out of  81 rice lines tested under under three international rice trials viz. International Rainfed Lowland
Rice Yield Nursery (Submergence Set), Aerobic Rice Observational Nursery and International Irrigated
Rice Observational Nursery-Module-2, six lines performed better.

• jch ds nkSjku gjs pus dh lksyg vkSj dkys pus dh 28 mUur iztkfr;ksa dk ewY;kadu fd;k x;k vkSj buesa

ls gjs o dkys pus dh dze’k% N% o lkr vPNh mit nsus okyh iztkfr;ka ikbZ xbZ vkSj mudk leqfpr pquko

fd;k x;kA

Sixteen improved lines of  green gram and 28 lines of  black gram were evaluated during Rabi season. Six
and seven high yielding varieties respectively, of  green gram and black gram have been identified and
selected.

• N% Qlyksa ds ftuesa /kku ds 214] gjs pus ds 26] dkys pus ds 29] eVj ds 2] yksfc;k ds 5 vkSj fry

ds 56] dqy 332 thuksVkbi bdV~Bk dj mUgsa lajf{kr fd;k x;kA

A total of  332 genotypes of  six crops viz. rice (214), green gram (26), black gram (29), pigeonpea (02)
cowpea (05) and sesame (56) were collected/maintained.

• /kku dk 568 fdyksxzke] gjs pus  dk 12 fdyksxzke] dkys pus dk 8 fdyksxzke vkSj fry dk 0-5

fdyksxzke czhMj cht iSnk fd;k x;kA lkFk gh /kku dh iztkfr;ksa dk 29 fdyksxzke U;wfDy;l cht Hkh iSnk

fd;k x;kA

Breeder seed of  rice (568 kg), green gram (12 kg), black gram (8 kg) and sesame (0.5 kg) was produced.
Besides, 29 kg nucleus seed of  rice varieties was also produced.

• /kku ds iqvky ij mxk, x, e’k:e esa dSyksdkbch bafMdk esa 30 ls 40 izfr’kr vkSj fgIltkbxl

vYesfj;l esa 40 ls 50 izfr’kr tSfod {kerk ikbZ xbZA e’k:e dh ;s nksuksa gh iztkfr;ka bu }hiksa ds

fy;s dkQh mi;qDr ikbZ xbZ gSaA

• In mushroom, Calocybe indica gave 30-40% biological efficiency and Hipsyzygus ulmarius gave 40-50%
biological efficiency on paddy straw. Both these mushroom species were found to be very promising for
cultivation in these Islands.

• ikS/kksa esa foijhr o`f) dks izksRlkfgr djus vkSj gkbMªksfyfVd ,atkbe ds xq.kksa ds fy;s dqy vyx fd;s x;s

218 CkSDVhfj;k vkSj 22 VªkbdksMjek dh tkap dh xbZA tkap ds ifj.kkeksa ls irk pyk fd cgqr gh de

cSDVhfj;y LVªsUl esa lfEefyr xq.k fo|eku gSaA ;g Hkh ik;k x;k fd vyx fd, x, dqN cSDVhfj;k lksfM;e

DyksjkbM ¼Hkkj@ vk;ru½ ds 30 izfr'kr dh yo.kh;rk dks 80 fMxzh lsfYl;l rd lg ldrs gSaA bu vyx

fd, x, cSDVhfj;k esa vn~Hkqr xq.k gSa vkSj bUgsa vkxs v/;;u ds fy;s lqjf{kr j[kk x;k gSA

A total of  218 bacterial isolates and 22 Trichoderma isolates were screened for the antagonistic, plant
growth promoting and hydrolytic enzymes properties. The results showed that very few bacterial strains
have all the combined properties. It was also observed that few bacterial isolates could tolerate salinity
upto 30% NaCl (w/v) and 80ºC heat stress. The bacterial isolates having novel properties have been
stored for further studies.
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• mPp mit nsus okys fofHkUu izdkj ds jksx eqDr ukfj;y ds isM+ksa ls dqy 5000 LoLFk ukfj;yksa dks bdV~Bk

dj mUgsa xkjkpjek vkSj flIih?kkV dh QkEkZ ulZfj;ksa esa yxk;k x;kA ukfj;y dh ;s vPNh fdLe dh ikS/k forj.k ds

fy;s 3 ls 4 eghuksa ds chp rS;kj gks tk,xhA

A total of  5000 healthy nuts from disease free elite coconut palms of  different high yielding cultivars
were selected and sown in nurseries at the Garacharma and Sippighat farms. The elite coconut seedlings
will be ready for distribution in 3-4 months.

• lfCt;ksa essa dhVuk'kd jlk;uksa ds vo'ks"kksa dh ij[k ds fy;s NkSynkjh] lhrkiqj] jkeuxj vkSj gEQzhxat lesr

nf{k.kh vaMeku ds fofHkUu Hkkxksa ls cSaxu] fHkaMh] QwyxksHkh] canxksHkh vkSj gjh fepZ ds uewus bdV~Bs fd,

x,A bl LFkkuksa ls bdV~Bs fd, x, uewuksa esa dhVuk'kd jlk;uksa ds vo'ks"k dk Lrj e/;e ik;k x;k tcfd

ek;kcanj ls bdV~Bs fd, x, uewuksa esa rfud Hkh vo'ks"k ugha ik;k x;kA

Regarding pesticide residues in vegetables, the samples of  brinjal, okra, cauliflower, cabbage and green
chilly collected from different parts of  South Andaman including Chouldari, Sitapur, Ramnagar and
Humfrigunj showed moderate level of  pesticide residue whereas samples collected from Mayabunder
showed no residue at all.

• QyefD[k;ksa ¼cSDVªkslsjk dqdqjfcVh) dh tula[;k esa vizSy ¼13-51@ VªSi@ lIrkg½ vkSj fnlEcj ¼16-94@ VªSi@
lIrkg½ ds nkSjku lky esa nks ckj c<+ksrjh ns[kh xbZ gSA v/;;u ls irk pyk gS fd lky Hkj QyefD[k;ksa

dh cgqrk;r jgrh gS vkSj blfy;s buds leqfpr izcU/ku dh j.kuhfr rS;kj djus dh vko’;drk gSA

Two peaks in fruit fly (Bactrocera cucurbitae) population were observed viz., April (13.51/trap/week)
and December (16.94/trap/week). The study indicated that fruit flies were prevalent throughout the
year and need proper management strategy accordingly.

• {ks= losZ{k.k ls irk pyk gS fd vaMeku esa ukfj;y ds ckxkuksa esa pwgksa dk izdksi 2-5 ls 74-52 izfr'kr

gksrk gSA u"V gksus okys Qyksa dk vuqikr 4-16 ls ysdj 6-25 izfr'kr gSA pwgksa dk vkSlr izdksi 26-09

izfr'kr gSA buds izdksi ls vkSlru 5-10 izfr'kr ukfj;y ds Qy u"V gksrs gSaA

Field survey revealed that the rodent infestation in coconut ranged from 2.5 to 74.52% in Andaman.
The nut damage ratio ranged from 4.16 to 6.25%. The average rodent infestation was 26.09% and
average nut damage was 5.10%.

• pwgksa dh dqy 18 iztkfr;ksa dh igpku vkSj fjiksfVZx gqbZ gSA buesa ls 3 iztkfr;ka & fyfVy bafM;u QhYM

ekml ¼eql cwnqxk½] ,f’k;u gkml jSV ¼jSVl VSuhtweh vaMekusafll½ vkSj dPN jkWd jSV ¼fdzeuksfel dphdl½

dks gky gh esa fjdkMZ fd;k x;k gSA

A total of  18 rodent species were identified and reported. Out of  these, 3 species [Little Indian field
mouse (Mus booduga), Asian House Rat (Rattus tanezumi andamanensis) and Cutch rock-rat (Cremnomys
cutchicus)] are newly recorded spp.

• nf{k.kh] e/; vkSj mŸkjh vaMeku ds yxHkx lHkh {ks=ksa esa ukfj;y ds isM+kssa esa cM+s iSekus ij jkbuksfljl chVy

;kuh dk izdksi ns[kk x;k gSA ;g izdksi 0-5 ls ysdj 41-32 izfr’kr rd ik;k x;k gSA jkbuksfljl chVy

dh rqyuk esa Ldsy dhM+s dk izdksi de jgk gSA nf{k.kh vaMeku ds ehBk[kkM+h fLFkr vaMeku IykaVs’ku esa Ldsy

dhM+s dk izdksi 9-46 izfr’kr vkadk x;k gSA

The high intensity of  Rhinoceros beetle infestations in coconut palms was noticed all over the South,
Middle and North Andaman. The pest incidence ranged from 0.5 to 41.32%. Infestation of  the scale
insect was low compared to Rhinoceros beetle. High intensity of  scale insect was recorded in Andaman
Plantations (Meethakhadi) of South Andaman (9.46%).
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• fyfVy vaneku ds oh-ds- iqj xkao esa ukfj;y dh cM jkWV chekjh dk cM+s iSekus ij izdksi ns[kk x;k gSA

;g izdksi 31-25 izfr'kr rd gSA gSoykWd }hi ds d̀".kk uxj esa 9-6 izfr'kr rd ukfj;y ruk L=ko jksx

ls xzflr isM+ ik, x,A

High intensity of  bud rot disease of  coconut was found in V.K. Pur of  Little Andaman (31.25%) and
stem bleeding was found in Krishna Nagar of  Havelock Island (9.6%).

i’kq foKku

Animal Science
• xgu iz.kkyh ds vUrZxr fudksckjh vkSj oujktk eqfxZ;ksa dh xq.koŸkk dk rqyukRed v/;;u fd;k x;k vkSj

ik;k x;k fd czwfMax voLFkk ds nkSjku fudksckjh iztkfr dh Hkwjh] dkyh vkSj lQsn lHkh iztkfr;ksa dh rqyuk

esa oujktk iztkfr ds ’kjhj dk Hkkj dkQh vf/kd ¼ p<0.05½ ik;k x;kA ’kwU; ls 4 lIrkg rd dh mez esa

dqy ,Qlhvkj oujktk esa lcls vf/kd mlds ckn dkyh fudksckjh] lQsn fudksckjh vkSj Hkwjh fudksckjh

iztkfr;ksa esa ik;k x;kA

Comparative performance of  Nicobari and Vanaraja Fowls under intensive system showed a significantly
(p<0.05) higher body weight of  Vanaraja compared to all the varieties of  Nicobari fowl viz. Brown,
Black and White during brooding phase. The overall FCR from 0 day to 4th week of  age was best in
Vanaraja followed by Black Nicobari, White Nicobari and Brown Nicobari.

• oujktk vkSj fudksckjh eqfxZ;ksa dh rhuksa iztkfr;kssa ds chp N% ,Q&1 ladj.k fd, x,A izkjfEHkd ifj.kkeksa

ls ;g irk pyk gS fd 2] 3 vkSj 4 lIrkg vk;q dh lQsn fudksckjh X oujktk dzkl ds ’kjhj dk Hkkj

vU; dzklksa dh rqyuk esa vf/kd FkkA

Among the six F-1 crosses of  Vanaraja and three varieties of  Nicobari fowls, the preliminary results
showed higher body weight at 2nd, 3rd and 4th week of  age in White Nicobari X Vanaraja cross than all
the other crosses.

• jDr ds vo;;ksa ds v/;;u ls irk pyk gS fd lQsn fudksckjh eqfxZ;ka lcls vPNh gSaA mlds ckn Hkwjs

fudksckjh uj] dkys fudksckjh uj] dkyh fudksckj eknk vkSj oujktk ujA vaMeku fudksckj dh xeZ vkSj

ue tyok;q dss fy;s lQsn fudksckjh eknk vius dks cgqr de lek;ksftr dj ldrh gSA lkekU; :i ls

uj] eknkvksa dh rqyuk esa vf/kd lek;kstu dj ldrs gSaaA

The study on blood parameters revealed White Nicobari fowl as the best followed by Brown Nicobari
male, Black Nicobari male, Black Nicobari female and Vanaraja male. White Nicobari female was least
adaptable under hot and humid climate of  A&N Islands. In general males were found more adaptable
than female.

• vyx fd, x, lqvj ds cPpksa dks izfrfnu 80 ih-ih-,e- tLrs dh vfrfjDr [kqjkd nsus ds ckn muds ’kjhj

ds Hkkj esa c<+ksrjh ¼p<0.01½ ns[kh xbZA

Supplementation of  80 ppm Zinc per day per piglet resulted significant (p<0.01) increase in body weight
of  weaned piglets.

• nw/k fiykus okyh lqvjh ds fy, mlds mPp ’kjhj Hkkj dh otg ls 30 oxZ QhV jgus ds LFkku dh rqyuk

esa 60 oxZ QhV okyk vkokl csgrj gksrk gSA

A floor space of  60 sq ft for a nursing sow was found better in terms of  higher weaning body weight than
30 sq ft floor space.

• fudksckj esa fd;s x;s ,d losZ{k.k ls irk pyk gS fd fudksckjh lqvj ÅtkZ ls Hkjiwj Hkkstu xzg.k djrs

gSa ftuesa izksVhu dh ek=k de gksrh gSA bu lqvjksa ds Hkkstu dh xq.koÙkk esa lq/kkj ykus ds fy, muesa izksVhu

vkSj [kfutksa dks lfEefyr djuk vko’;d gSA
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The survey study at Nicobar revealed that the Nicobari pigs are fed with energy rich feeds with low
content of  protein. In order to improve feed quality, protein and mineral need to be supplemented.

• nf{k.kh vaMeku ds i’kq vkgkj o pkjs ds uewuksa esa tLrs vkSj rkacs ds vo;o lkekU; Lrj ls de ik;s x,

gSaA blfy;s bu rRoksa dks i’kqvksa ds vkgkj esa lfEefyr djuk vko’;d gSA

In both feed and fodder samples of  South Andaman, the Zn and Cu content were found below the
critical level. Hence, supplementation through feed is suggested.

• CkVsjksa ds vkgkj esa xsgWwa] eDdk vkSj /kku dh Hkwlh ds LFkku ij 15 izfr’kr rd eksjsUMk flVjhQksfy;k ds

Qyksa dks lfEefyr djus ij ;g ns[kk x;k gS fd tkikuh cVsjksa ds ’kjhj ds Hkkj esa c<+ksrjh gqbZ gSA

Feeding of  Morinda citrifolia fruit as feed ingredient up to 15% in quail ration replacing wheat, maize
and rice bran showed higher body weight gain in Japanese quail.

• vaMeku vkSj fudksckj }hiksa ds fdlkuksa }kjk vius i'kqqvksa ds mRiknu vkSj muds LokLF; dks cuk, j[kus

ds fy, tu izpfyr i'kq fpfdRlk vkSj vkS"k/kh; ikS/kksa dks bdV~Bk dj mUgsa vfHkif=r fd;k x;k gSA

Information on ethno veterinary practices and medicinal plants used for the animal heath and production
by the farmers of  Andaman and Nicobar Islands have been collected and documented.

• vaMeku lkxj rV vkSj ryNV ls dqy 142 ,DVhuksekblsl dks vyx fd;k x;k gSA vyx fd, x,

,DVksuksekblsl esa 70 izfr’kr LVªsiVksekblsl iztkfr vkSj mlds ckn 20 izfr’kr ekbdzkseksuksLiksjk iztkfr
rFkk 10 izfr’kr LVªsiVksojVhlhfy;e iztkfr vkSj uksdkjfM;k iztkfr ikbZ xbZA

A total of  142 Actinomyces were isolated from the sediments and sea of  Andaman coasts. Most of  the
isolates belongs to Streptomyces sp (70%)  followed by Micromonospora sp (20%), Streptoverticillium sp and
Nocardia sp (10%).

• 18oha i'kq/ku x.kuk (2007) ds ek/;fed vkadM+ksa ds fo'ys"k.k ls ;g irk pyk gS fd fdlkuksa esa cM+s i'kqvksa
dh rqyuk esa NksVs i'kqvksa dks ikyus dh izo`fr c<+ jgh gSA

The increasing interest of  farmers in small livestock farming as compared to large animal farming was
inferred as per analysis of  the secondary data of  18th livestock census, 2007.

• fofHkUu }hiksa ds fy;s i'kqvksa dh fofHkUu iztkfr;ksa ds fy, pkjs vkSj vkgkj dh vko';drk dk vkadyu dj

fy;k x;k gSA 1-37 yk[k Vu@ o"kZ gjs pkjs] 0-66 yk[k Vu@ o"kZ lw[ks pkjs vkSj 1-23 yk[k Vu@ o"kZ lkanz

i'kq vkgkj dh vko';drk gksxhA

Island wise fodder and feed requirement for different livestock species was worked out. Requirement of
green fodder was 1.37 lakh t/ annum while requirement of  dry fodder was 0.66 lakh t/annum.
Requirement of  concentrates for livestock was only 1.23 lakh t/annum.

• euq";ksa vkSj i'kqvksa ds fy;s bu }hiksa dh ogu {kerk dk vkadyu fd;k x;kA o"kZ 2011 esa bu }hiksa

dh okLrfod ekuo tula[;k 4-45 yk[k gSA 2007 esa dh xbZ 18oha i'kq/ku x.kuk ds vk/kkj ij

vaMeku vkSj fudksckj }hilewg esa 1-74 yk[k i'kq vkSj 9-79 yk[k eqfxa;kWa gSaA euq"; vkSj i'kqvksa dh

vko';drkvksa dh iwfrZ ds fy;s miyC/k Hkwfe vkSj nwljs izkd`frd lalk/kuksa dk iz;ksx cqf)ekuh ls djus

dh vko';drk gSA

Carrying capacity of  islands with respect to human and livestock was estimated. The actual human
population of  these islands is about 4.45 lakhs in 2011. According to 18th livestock census 2007, Andaman
Nicobar Islands have 1.74 lakh and 9.79 lakh livestock and poultry population respectively.  Available
land and other natural resources have to be utilized judiciously to cater the needs of  human and livestock
population.
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• [ksrh ;ksX; Hkwfe dh deh ds dkj.k /kku dh Qly ysus ds igys vkSj ckn esa pkjk mxkus dh lksp dks lQyrk

feyh gSA ;g ik;k x;k gS fd i’kqvksa ds fy;s pkjs dh vkiwfrZ dks cuk, j[kus ds fy;s /kku dh Qly ds

igys vkSj ckn esa pkjs dh Qlysa lQyrk iwoZd mxkbZ tk ldrh gSaA

Concept of  growing pre paddy and post paddy fodder was exercised successfully due to shortage of
cultivable land and it was found that fodder crops can be taken as pre and post paddy crops successfully
to augment the fodder supply to the livestock.

• ladj uLy dh xk;ksa dh nw/k nsus dh {kerk n’kkZrh gaS fd 351-17±43-36 fnuksa rd ;s 5-5±0-7 ^oSV*

vkSlr ds lkFk 1857-74±272-21 nw/k ns ldrh gSaA nw/k dk vf/kdre mRiknu 27-17±4-33 fnuksa esa

8-88±0-95 yhVj rd igWqap x;kA

Lactation performance of  cross bred cows showed lactation length of  351.17±43.36 days with lactation
yield of  1857.74±272.21 litre with a wet average of  5.5±0.7 litre. The peak yield of  8.88±0.95 litre
reached at 27.17±4.33 days.

• vkS"k/kh; ikS/kk eksfjUMk flVjhQksfy;k esa ,UVhvkDlhMsUV xq.k ns[ks x, gSaA blds }kjk cNM+ksa vkSj uotkr

f'k'kqvksa ds jDr esa ,lvksMh vkSj dSVkysl ds Lrj esa /khjs & /khjs c<+ksrjh ns[kh xbZ gSA

Medicinal plant Morinda citrifolia showed antioxidant properties by gradually increasing the SOD and
catalase levels in blood of  calves and kids.

• cdfj;ksa esa fu;ksftr lao/kZu o f’k’kq ikyu vof/k dks de djus ds mn~ns’; ls fu;af=r lao/kZu rduhd ds

vUrxZr  vUr;ksZfu LiUtksa dk iz;ksx fd;k x;kA

Controlled breeding technology using intravaginal sponges found as the means of  facilitating planned
breeding and to reduce the kidding interval in goats.

• cdjksa ds lao/kZu ;k fpfdRldh; ijh{k.k ds fy;s okVj ckFk vk/kkfjr vYVªklksuksxzkQh fcuk dkV&NkaV ds] lgt
o ljy fof/k gSA

Ultrasonography using a water bath based approach resulted in a non-invasive, easy and simple method
for breeding soundness or clinical examination of  male goats.

• nq/kk: i’kqvksa esa cka>iu ds dkj.kksa esa 35 izfr’kr ^iksLV ikjVe ,uksLVªe* ;kuh cPpk nsus ds ckn xehZ esa
u vkuk] 10-55 izfr’kr iqu%lao/kZu flaMªkse] 1-3 izfr’kr ^iksLV I;wcVZy ,uksLVªe* ;kuh toku gksus ds ckn
xehZ esa u vkus] 3-9 izfr’kr lkaM+ksa esa fyax ds iwjh rjg ls fodflr u gksus ds dkj.k vkSj 5-3 izfr’kr

tuu jksx tSls ,UMkseSVªkbfVl vkSj vaMk’k; ds flLV gSaA

The incidence of  various causes of  infertility among dairy cattle were 35% for post partum anoestrum,
10.55% for repeat breeding syndrome, 1.3% for post pubertal anoestrum, 3.9% for underdeveloped
genitalia in heifers and 5.3% for reproductive disorders viz., endometritis and cystic ovary.

• [ksrh] vkgkj] LokLF;] lao/kZu esa lhfer lalk/ku rduhd dk iz;ksx vkSj Ms;jh lgdkjh lfefr ds xBu ds

cycwrs ij nf{k.kh vaMeku ds bafnjk uxj xkao esa nw/k nsuh okyh xk;ksa dh {kerk esa dkQh c<+ksrjh gqbZ gS

vkSj ;g xkao vc ,d vk/kqfud Ms;jh xkao ds :i esa tkuk tkus yxk gSA

Constraint based technological interventions on farming, feeding, health, breeding practices and formation
of  dairy cooperative at Indira Nagar village of  South Andaman improved the performance of  dairy
cows and resulted in establishing a model dairy village.

• fudksckjh lwvj ikyu i)fr;ksa dk losZ{k.k fd;k x;k vkSj 25 fudksckjh lwvjksa ds jDr ds uewus bdV~Bs

fd, x,A

Survey on Nicobari pig farming practices was carried out and blood samples from 25 Nicobari pigs was
collected.
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• vaMeku taxyh lwvj ds QhuksVkbfid xq.kksa dks vfHkif=r fd;k x;k vkSj 11 ekbdzkslsVykbV LFkkuksa esa ns'kh

lwvjksa dk ekbdkzslsVykbV fo'ys"k.k fd;k x;kA

Phenotypic characterization of  Andaman wild pig has been documented and microsatellite analysis of
indigenous desi pig has been carried out for 11 microsatellite loci.

EkRL; foKkuEkRL; foKkuEkRL; foKkuEkRL; foKkuEkRL; foKku

Fisheries Science

• Dysfj;l csVªkdl (Clarias batrachus) ij yo.kh;rk ds izHkko ls lEcfU/kr ,d v/;;u esa ;g ik;k x;k
fd Xykbdkstu] ,ldkWjfcd ,flM vkSj ,lhVy dksyhu ,fLVjst tSls tSfod fuekZrk] {kkjh; QklQkVst

lfdz;rk] ,Mhukslhu VªkbZQklQkVst vkSj ysDVsV fMgkbMªksftust 90 fnuksa dh dYpj vof/k ds ckn dkQh de
gks x,A

A study on the impact of  salinity on Clarias batrachus indicated that glycogen, ascorbic acid and selected
biomarkers like Acetyl choline esterase, Alkaline phosphatise activity, adenosine triphosphosphtase
and Lactate dehydrogenase were significantly reduced in different tissues after the 90 days culture period.

• gjs ’kSokyksa ¼Cholrella marina½ dh rqyuk esa Hkwjs ’kSoky ¼Nanochloropsis oculata½ jksVhQlZ ds fy;s vf/kd
mi;qDr vkgkj gSa tks fd leqnzh ltkoVh eNfy;ksa dk eq[; thfor vkgkj gksrk gSA fQu eNfy;ksa dh gSpjh

esa ;g ik;k x;k fd ’kSokyksa dk ?kuRo jksVhQlZ vkSj dksisikWMl ds okfUNr ?kuRo dks cuk, j[kus ds fy;s

vko’;d gSA

The brown algae, Nanochloropsis oculata was found to be a better feed than the green algae, Chlorella
marina to the rotifers, which constitute the major live feed of  marine ornamental fishes. The algal
density required for maintaining the desired density of  rotifers and copepods in the finfish hatchery was
determined.

• nf{k.kh vaMeku esa xkscjk eNfy;ksa ;kuh xzwilZ vkSj LuSilZ ds nksgu dk O;ofLFkr fo'ys"k.k djus ds ckn

ik;k x;k fd vkSlru okf"kZd izfr bdkbZ iz;kl ¼CPUE½ 130 fdyksxzke@cksV FkkA flrEcj 2010 ds nkSjku

vf/kdre okf"kZd izfr bdkbZ iz;kl ¼CPUE½ 186 fdyksxzke@ cksV FkkA

A systematic analysis of  landings of  groupers and snappers in South Andaman revealed that the average
annual catch per unit effort (CPUE) was 130 kg/boat, with maximum CPUE (186 kg/boat) being
recorded in September, 2010.

• fudksckj }hilewg esa d`f"k gkfu ls lEcfU/kr ,d v/;;u ls irk pyk gS fd bu }hiksa dh feV~Vh lkekU;r%

e/;e gS vkSj blesa ukbVªkstu dh miyC/krk 4-47 ls ysdj 7-19 fdyksxzke izfr gsDVs;j gS vkSj iksVsf’k;e
de ek=k esa 115 ls 194 fdyksxzke izfr gsDVs;j miYkC/k gSA irk pyrk gS fd tyok;q ifjorZu ls DeefOekeÀ
o"kkZ gqbZ ;k fQj leqnz ds ikuh ds p<+us ls Hkwfe dk dVko gqvkA leqnz ds fdukjs dh Hkwfe esa ued dh

otg ls [kkjkiu c<+k vkSj bl izdkj ;gkWa dh feV~Vh [ksrh ds fy;s vuqi;qDr gks xbZA

The study on the agricultural vulnerability of  Nicobar group of  islands showed that the soils in these
islands are generally medium in available N (4.47-7.19 kg/ha) and low in available K (115-194 kg/ha),
which imply that climate change-induced increase in rain fall or seawater ingression would lead to soil
erosion, leaching of  salts and salination of  coastal lands thus rendering the soils unproductive for
agriculture.

• eRL; mRiknd {ks=ksa dh tkudkjh (PFZ advisories) ds }kjk eNyh idM+us vkSj eRL; lalk/kuksa ds leqfpr
nksgu gsrq cgqr gh mi;ksxh fl) gqbZ gSA vaMeku fudksckj }hilewg dh eNyh idM+us okyh ukSdkvksa ds

okf"kZd izfr bdkbZ iz;kla (CPUE) esa 34 izfr'kr dh o`f) gqbZ gSA fofHkUu izdkj dh eNyh idM+us okyh

ukSdkvksa ds tfj;s oS/krk dks fl) djus ds fy, fd, x, iz;ksxksa ls irk pyk gS fd fxyusVj] Vªkyj vkSj
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ykWx ykbuj ds tfj;s idM+h xbZ eNfy;ksa esa dqy c<+ksrjh dze'k% 37±1-8 izfr'kr] 34±1-24 izfr'kr vkSj

30±1-36 izfr'kr jghA

PFZ advisories have proved to be a potent tool in harvesting the under-exploited fishery resources with
a significant increase (34%) in CPUE of  fishing vessels in the A&N Islands. Validation experiments
employing different vessels viz., gillnetters, trawlers and long liners showed an average increase in total
catch of  37±1.8%, 34±1.24% and 30±1.36% respectively.

• vaMeku ds fofHkUu }hiksa esa izokyksa ds LokLF; ds vkdyu ds fy, le; & le; ij fd, x, losZ{k.kksa

ls irk pyk gS fd ebZ 2010 ds nkSjku izoky fHkfÙk;ka leqnz dh lrg ds rkidze ds c<+ tkus ds dkj.k

70 izfr’kr rd cM+s iSekus ij Cyhfpax dh f’kdkj gqbZ FkhaA Cyhfpax ls izHkkfor izoky fHkfŸk;ka vc iwjh rjg

ls LoLFk gks xbZ gSaA izoky cM+s iSekus ij Bhd gks jgs gSa tcfd ,Djksiksjk iztkfr ds ’kk[kk;qDr izoky ej

pqds gSaA

Periodic surveys conducted to assess the reef  health across different islands in Andaman indicated that
the reefs suffered extensive bleaching (upto 70%) during May 2010 due to elevation of  sea surface
temperature. The bleached reef  associates have fully recovered, massive corals are recovering while all
the affected branching corals (Acropora sp) have died.

• dqy 51 leqnzh Liatksa dk ladyu fd;k x;k ftuesa ls 27 dk ikjEifjd :i ls oxhZdj.k fd;k x;kA

8 izdkj ds Liatksa & ekbdsys iztkfr ¼Mycale sp.½] lsekspsYyk iztkfr ¼Psamochella sp.½] lwMksfljkfVuk ijiqfj;k
¼Pseudoceratina purpurea½] XkSfy;ksMl QscqysVl ¼Galliodes fibulatus½] ,Dlhusyk ,dsUFkhyksbMl ¼Axinella
acanthelloides½] LVkfyLlk dkjVsjh ¼Stylissa carteri½] yksVjkspksVk cSdqyhQsjk ¼Lotrochota baculifera½ vkSj
ySfeyksfMlsfM;k gjcsfl;k ¼Lamellodysidea herbacea½ esa jg jgs thok.kqvksa ds fo:) mudh izfrjks/kd ’kfDr
o blds foijhr thok.kqvksa dh Liatksa ds fo:) mudh izfrjks/kd ’kfDr dk vkdyu fd;k x;kA v/;;u ls

Kkr gqvk fd dsoy lwMksfljkfVuk ijiqfj;k ¼Pseudoceratina purpurea½ esa tSolfdz;rk vkJ;nkrk Liat dh

p;kip;h fdz;kvksa ds dkj.k Fkha tcfd nwljh lHkh iztkfr;ksa esa vkJ;nkrk Liat dh rqyuk esa muls mecyeefvOele
cSDVhfj;k dghsa T;knk tSolfdz; FksA

Altogether 51 marine sponges were collected of  which 27 have been described through conventional
taxonomy. Antimicrobial assay of  host vis-à-vis the associated bacteria was carried out for eight sponges
viz., Mycale sp., Psamochella sp., Pseudoceratina purpurea, Gelliodes fibulatus, Axinella acanthelloides, Stylissa
carteri, Iotrochota baculifera and Lamellodysidea herbacea. The study revealed that only in case of  Pseudoceratina
purpurea, the bioactivity was predominantly due to host metabolites, while in all others the associated
bacteria displayed higher inhibitory bioactivity than their hosts.

lkekftd foKku

Social Science

• lfCt;ksa dh [ksrh dh ykxr dk fo'ys"k.k djus ij irk pyk fd dqy ykxr dk 80 izfr’kr etnwjh esa [kpZ

gksrk gSA yksfc;k lcls vf/kd ykHk nsuh okyh lCth dh Qly gS vkSj blds ckn QzsUp chu ;kuh Xokj Qyh

vkrh gSA lfCt;ksa ds foi.ku dk fo'ys"k.k djus ij Kkr gqvk fd foi.ku ykxr miHkksDrk ewY; dk 32.8
ls ysdj 47-7 izfr’kr rd gSA

Analysis of  cost of  cultivation of  vegetables showed that labour cost constituted up to 80 percent of  total
working cost. Cowpea was the most profitable vegetable crop followed by French bean. Analysis of  vegetable
marketing showed that marketing cost ranged from 32.8 to 47.7 percent of  consumer’s price.

• eSaxzkso ds lkekftd&vkfFkZd v/;;u ls irk pyk gS fd ykHkkfFkZ;ksa dks blls izR;{k ykHk ds LFkku ij dgha

vf/kd vizR;{k ykHk tSls lkekftd vkfFkZd fodkl] i;kZoj.k lq/kkj o i;kZoj.k laj{k.k izkIr gksrk gSA
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vaMeku fudksckj }hilewg esa izfrokfn;ksa }kjk eSaxzkso laj{k.k dh vko’;drk dks eglwl fd;k tk jgk gSA

Socio economic study of  mangroves indicated that beneficiaries drew more indirect benefits than direct
benefits in terms of  socio- economic development, eco- restoration and environmental protection. An
urgent need to protect the mangroves in A & N islands was felt by the respondents.

• vaMeku fudksckj }hilewg esa eNfy;ksa dk foi.ku eq[;r% efgykvksa }kjk fd;k tkrk gSA ;gkWa ds eNqokjs eq[;

:i ls if’peh caxky] vkU/kz izns’k vkSj rfeyukMq ls vkdj cls gSaA buesa ls vf/kdka’k fuEu vk; oxZZ esa vkrs

gSaA iksVZ Cys;j ds cktkj esa eNfy;ksa dh fofHkUu iztkfr;ksa dh dher 50 #i;s izfr fdyksxzke ls ysdj 240

#i;s izfr fdyksxzke rd gksrh gSA >haxk] lqjebZ] dksdkjh vkSj dq.kky tSlh eNfy;ksa dh DeefOekeÀ dher gksrh
gS tcfd ’kadj] Vksih] fFkykfi;k vkSj ckax.kh bR;kfn eNfy;ka de dher esa csph tkrh gSaA

Fish marketing in A & N islands is practiced mainly by women. The fishermen have been migrated
mainly from WB, AP and TN and majority of  them were found to be belonging to low income group.
The prices of  different fish species varied from Rs.240 to below Rs 50 per kg in Port Blair market. Fishes
like Prawn, Surmai, Kokari and Koral received higher price whereas fishes like Shankar,Ttopi, Tilapia and
Bangdi etc. were sold at cheaper rates.

• efgyk Lo;a lgk;rk lewgksa }kjk thfodksiktZu ds fy;s cdjh ikyu dks izkFkfedrk nh tkrh gSA blds i’pkr

lfCt;ksa dh [ksrh] Qwyksa dh [ksrh] eqxhZ ikyu] lqvj ikyu] gLr f’kYi vkSj e’k:e dh [ksrh vkrh gSA

Livelihood options preferred by the women SHGs were the goat farming followed by vegetable cultivation,
floriculture, poultry farming, piggery, handicraft and mushroom cultivation.

• /kku dh mit dh Hkfo";ok.kh ds fy;s ,,u,u ekWMy fodflr fd;k x;k gSA bl izdkj dh Hkfo";ok.kh esa

iz;ksx o"kZ ds nkSjku /kku dh lHkh fdLeksa dh iSnkokj dk irk fd;k tkrk gSA

Developed ANN model for rice yield forecasting.  The forecast outputs trace the actual production very
well for all levels of  rice yields in those years which were used in the experiment.

• ukfj;y] lqikjh ds fy;s vkadM+ksa ds vk/kkj dks fodflr dj lwpuk iz.kkyh rS;kj dh xbZ gS vkSj vaMeku

fudksckj }hilewg esa vke ds fy;s bZ,lVh flDosal lwpuk iz.kkyh fodflr dh xbZ gSA

Data base developed for Coconut, Arecanut information system and Mango EST Sequence information
system of  Andaman & Nicobar Islands.

• dSEicsy cs ds vk/kkj js[kk losZ{k.k ls irk pyk gS fd lqukeh ds ckn d`f"k ;ksX; 979-2 gsDVs;j Hkwfe esa

ls dsoy 613-1 gsDVs;j Hkwfe 'ks"k cph gSA bl le; dsoy 35-7 gsDVs;j Hkwfe [ksrh dh Qlyksa ds vUrxZr

gS vkSj 211-2 gsDVs;j Hkwfe ij ckxkuh Qlysa gSaA 'ks"k Hkwfe [kkyh iM+h gSA ifjokjksa dh ekfld vk; #0

16060 gS ftuesa ls d̀f"k ls gksus okyh vk; dsoy #0 4744 gSA dSEicsy ds fdlkuksa dh i'kq/ku ls gksus

okyh vk; cgqr gh de gSA izfr ifjokj dsoy #0 15841 dher ds i'kq j[ks x, gSaA izfr ifjokj ekfld

miHkksDrk O;; #0 3961 gS ftuesa ls vf/kdka'k Hkqxrku nw/k o lfCt;ksa ds fy, fd;k tkrk gSA

Base line survey of  Campbell Bay showed that out of  979.2 ha, only 613.1 ha have been left after
Tsunami which is suitable for agriculture. At present, only 35.7 ha were under field crops and 211.2 ha
were under plantation crops. Rests were lying unattended. The monthly income of  the families was Rs
16060 out of  which income from agriculture was Rs 4744 only. Livestock economy of  the Campbell
Bay farmers was very weak. Animals worth Rs 15841 only were kept per family.  The per family
consumption expenditure per month was Rs 3961 out of  which maximum payments were made towards
milk consumption followed by vegetables.

• fMxyhiqj esa veeyee[& (NABARD) ds lg;ksx ls laLFkku dk ,d ckg~; dsUnz LFkkfir fd;k x;k gSA blds

}kjk vko';drk ij vk/kkfjr VsDuksyksth dk d`f"k o vU; dk;ksZa esa iz;ksx djus ds mn~ns'; ls 27 izf'k{k.k]
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fdlkuksa ds [ksrksa esa [kjhQ ds nkSjku 53 vkSj jch esa 63 rduhdh izR;{k.k iznku fd, x,A blds vfrfjDr

'kh?kz [kjkc gksus okyh oLrqvksa ds foi.ku O;ogkj dk Hkh v/;;u fd;k x;kA

The Out Reach Centre of  the Institute supported by NABARD established at Diglipur has taken up
need based technological intervention in the field of  agriculture and allied by organizing 27 trainings,
53 technological demonstration in Kharif  and 63 in Rabi season in the farmers’ field. Beside marketing
behaviour of  perishable commodities was studied.

d̀f"k foKku dsUnz] nf{k.kh vaMeku

Krishi Vigyan Kendra, South Andaman

• d`f"k foKku dsUnz dh vksj ls fdlkuksa ds [ksrksa ij 53 izf'k{k.k dk;Zdze] 13 ,Q,yMh vkSj 7 vks,QVh

pyk, x, ftlls fd d`f"k vkSj nwljs dk;ksZa ds fy;s pquh xbZ VsDuksyksth dk ewY;kadu o lq/kkj gks ldsA

blds vykok nf{k.kh vaMeku ds fdlkuksa ds chp VsDuksyksth dks yksdfiz; cukus ds mn~ns'; ls dbZ foLrkj

xfrfof/k;ka vk;ksftr dh xbZA

KVK has conducted fifty three training programe, thirteen FLD and seven OFT at farmers field to
assess and refine the selected technology in agriculture and allied field. Besides numerous extension
activities has undertaken to popularize the technology among the stakeholders of  South Andaman.

d̀f"k foKku dsUnz] fudksckj

Krishi Vigyan Kendra, Nicobar

• 13 flrEcj 2010 dks d`f"k foKku dsanz] fudksckj dk mn~?kkVu gqvkA bl dsanz dh vksj ls tkudkjh izkfIr

ds fy;s Hkze.k] fdlku esys esa izfrHkkfxrk vkSj lEcfU/kr {ks= esa blds mn~ns';ksa dks iznf'kZr djus ds /;s;

ls dbZ foLrkj xfrfof/k;ka vk;ksftr dh xbZA

Krishi Vigyan Kendra, Nicobar got inaugurated on 13th September, 2010. It has performed numerous
activities like exposure visit, participation in Kisan Mela and other extension activities to showcase its
aims and objectives in the mandated area.
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INTRODUCTION

ORGANIZATION

Realizing the importance of  island agriculture to meet the requirement of  local population and tourists,
Indian Council of  Agricultural Research (ICAR) established Central Agricultural Research Institute, Port
Blair on June 23rd, 1978 by merging different regional research stations of  ICAR institutes located in islands.
The ultimate aim of  CARI is the developments of  island agricultural production technologies which utilizes
the strengths of  the island and convert the constraints in opportunities, without causing any ill effect to its
fragile ecosystem.

To provide a research base to improve the productivity of  important agri-horticulture,
livestock and fisheries of  A & N Islands through adaptive and basic research for attaining
economic self-sufficiency.

To develop appropriate plans for conservation of  natural resources and their sustainable
use.

To standardize technologies for animal health coverage and livestock production.

To standardize techniques for capture and culture fisheries including coastal aquaculture.

First line transfer of  technology and training to the relevant State Departments.

MANDATE

ORGANISATIONAL SET UP

Administration of  the institute rests with the Director, who receives support from both research divisions
and administration.  The Research Advisory Committee (RAC), Institute Management Committee (IMC)
and Institute Research Council (IRC) reviews and monitor the research programmes and facilitates to identify
new research thrust areas for the Institute.  To accomplish the mandate, the research activities are organized
under five divisions namely, Natural Resource Management, Horticulture & Forestry, Field Crops, Fisheries
Science, Animal Science and one section i.e. Social Science.
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ORGANOGRAM



3Annual Report 2010-11

C A R I

VISION
As the island level food security is not achievable, Panchayat level food requirement should be estimated
and food production planning should be tailored to provide local level food security with town area
being served by food import from mainland.

Reorientation of  agricultural production system to provide local level food security and to meet the
demand of  perishable products, viz. milk, egg, meat, fish, fruits, vegetables and flowers with specific
reference to demand of  booming tourism industry.

Making the isolation as our strength, conversion of  spices cultivation in an organic farming with a
decoratively packaged Andaman brand organic spices being marketed.

Development of  suitable production to consumption level chain involving SHGs and retailers/ armed
forces / processors.

Biodiversity richness of  the island should be preserved and exploited for national benefit.

Proper rain water management technology to create micro level water resources to increase irrigated
area from present 1% to a significant level.

Making CARI a model for NARS of  other small island nations.

THRUST AREAS FOR XI PLAN
Conservation and management of  natural resources.

Intensification and diversification of  the rice based integrated cropping system by including vegetables,
pulses and oilseeds through land modification, moisture conservation and supplementary irrigation.

Development of  technology for water resource development through rain water management and its
efficient utilization for diverse cropping system.

Production technology for vegetable crops for increasing productivity.

Improving the varietal productivity of  plantation and horticultural crop based systems through
intercropping of  spices, vegetables, fodder etc. as well as irrigation from rain water harvesting system.

Development of  fish-poultry-crop farming system for fresh and brackish water.

Improving the productivity of  cattle, goat, pig, poultry and aquaculture by cross breeding, health care
and nutrition.

Frontier research for knowledge and increased productivity.

Undertaking basic / strategic research for generating knowledge of  applied significance.

High value agriculture with special reference to vegetables and protected cultivation of  high value crops.

Minimizing post harvest losses and maximizing value through appropriate technological intervention.

Integrated management of  existing insect, weeds and abiotic stresses with special reference to salinity.

Production technology for inputs and their optimal utilization in organic farming.

Transfer of  technology and socio-economic impact analysis.

Identification of  appropriate technological options for rehabilitation of  tsunami affected farming
community.

NEW RESEARCH INITIATIVES
Assessment of  impact of  climate change on island ecosystem with special reference to Nicobar group
of  islands.

Estimation of  carrying capacity of  islands under constraints of  limited cultivable land resources and
fragile ecology.
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Design of  irrigation systems for various farming and topographic situations along with nutrient and
water schedule for fruit and vegetables.

Pulses & oilseed breeding programme.

Evaluation of  existing long duration paddy varieties (160-170 days) as well as breeding program for
new strains to take advantage of  long rainy season and adding fodder component in pre and post paddy
period to enhance the cropping intensity to 300% under rainfed conditions.

Micro propagation of  orchids, ferns and medicinal plants.

Protected cultivation for high value crops and their value addition.

Production technology including IPM & varietal evaluation of  beans, okra, brinjal & tomato.

Cage culture of  groupers and sea bass in creeks and bays to enhance livelihood options.

Low cost and alternate feed for poultry.

Characterization and management of  natural resources.

Improving capture fisheries output per unit effort and mariculture.

Adaptation of  crop-livestock-fish farming system for fresh & brackish water bodies.

Management of  emerging pests and diseases.

Post harvest technologies and high value agriculture.

Organic farming inclusive of  production technology for inputs.

Transfer of  technology and socio-economic impact analysis.

STAFF POSITION

BUDGET UTILIZATION DURING 2010-2011

Sl. No. Category Sanctioned Filled

1. Scientific 56+1 37+1

2. Technical 43 40

3. Administrative 25 27*
4. Supporting 78 64

Head of Account                                     Plan (In Lakhs)                                  Non-Plan  (In Lakhs)

Particulars RE 2010-11 Expt. 2010-11 RE 2010-11 Expt. 2010-11

Establishment Charges -- -- 935.00 934.62
Travelling Allowances 16.00 15.99 14.26 14.23
Other charges 145.00 144.98 80.00 79.94
Equipment 123.00 122.90 —- —-
Library (Books) 15.00 15.08 14.74 14.73
Works 128.00 128.00 36.00 35.99
HRD 3.00 3.00 —- —-
Total 430.00 429.95 1080.00 1079.51

* Excess post of  Junior  Steno due to restructuring of  cadre strength of  administrative staff.
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DeDeDeDeDevvvvvelopment of Felopment of Felopment of Felopment of Felopment of Fresh and Brackish resh and Brackish resh and Brackish resh and Brackish resh and Brackish WWWWWater Based Integrated Fater Based Integrated Fater Based Integrated Fater Based Integrated Fater Based Integrated Farmingarmingarmingarmingarming
System (IFS) in Bay IslandsSystem (IFS) in Bay IslandsSystem (IFS) in Bay IslandsSystem (IFS) in Bay IslandsSystem (IFS) in Bay Islands

R.C. Srivastava, N. Ravisankar, Shrawan Singh,
Abhay Kumar Singh, Subhash Chand and
Grinson George

Experiments on fresh water based integrated farming
system was continued during the year with an
objective to identify, characterize and optimize the
crop, animal, poultry and fish components for fresh
and brackish water based farming system.

Evaluation of crops

Okra was evaluated during the dry season using the
water from the pond for estimation of  yield,

economics and water productivity. On an average,
gross return of  Rs 5580/ha was registered only from
two harvests with water productivity of  Rs 4.83/m3

(Table 1). A gross return of  Rs 72,720/ha has been
recorded with French bean cultivated in the adjacent
fields of  pond using the pond water against the return
of  only Rs 1460/- from the crops grown in the
embankment only. The water productivity can also
be increased to Rs 22.60/m3 in place of  only Rs 7.3/
m3 from embankment irrigation mainly due to higher
productivity crops in the main field.

Table 1. Comparison of water productivity of pond used for cultivation of crops in embankment alone
and adjacent fields

Parameters Vegetables in French bean Okra (only 2 harvests
embankment only  (dry season, 2010) till date)
(Mean of 2 years)

Yield (kg/ha) 121 6060 279

Gross returns (Rs/ha) 1460 72720 5580

Water applied (m3) 200 2330 1153(5 irrigations)

Water productivity (kg/m3) 0.61 2.60 0.24

Water productivity (Rs/m3) 7.30 22.60 4.83

Growth performance of freshwater fish

An experiment of  fish culture was also carried out
in the fresh water pond at Garacharma farm. In the
pond area of  0.15 ha, 200 fingerlings were released
at a ratio of  density of  Catla : Mrigal : Rohu : Silver
carp : Grass carp @ 30:30:20:10:10. The waste
materials from the integration of  duckery and related
activities formed the food for the fish. No
supplementary feed was given. The intention of  the
study was to utilize the water column available to
generate some income for the farmers without
disturbing the productivity of  the pond water for
irrigation. The stock was maintained for two years

as the pond water column was deep during the
summer months also making the harvesting
difficult. In second year, 34 kg of  fish were harvested
towards the end of  summer months in May. Survival
of  Catla and Rohu was good compared to Silver
carp and Grass carp which have grown well in size
but with less survival.  It can be concluded from
the various experiments that the net income from
the fresh water pond can be enhanced to Rs 52000/
ha by utilizing the water for irrigation to adjacent
fields. Ducks can provide alternate livelihood for
brackish water areas as ducks can survive up to 15
ppt level of  salinity.
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Planning,Planning,Planning,Planning,Planning,     AAAAAugmentatiugmentatiugmentatiugmentatiugmentation and Effon and Effon and Effon and Effon and Efficient Utilizatiicient Utilizatiicient Utilizatiicient Utilizatiicient Utilization of on of on of on of on of WWWWWater Resourcesater Resourcesater Resourcesater Resourcesater Resources
in Kaju Nalha in Kaju Nalha in Kaju Nalha in Kaju Nalha in Kaju Nalha WWWWWatershedatershedatershedatershedatershed

S.K. Ambast, R.C. Srivastava, T. Subramani,
B.L. Meena, S. Chand, M. Sankaran and
Shrawan Singh

In order to efficient utilization of  developed water
resources, pressure compensatory drippers in
arecanut, coconut and Morinda citrifolia plantations,
micro-sprinkler in vegetable blocks and inline dripper
and micro-sprinkler in pineapple block was installed
in 9.1 ha area of  Kajunallah watershed. Further,
performance of  pineapple and okra with different
irrigation regimes through micro-irrigation is in
progress. Study has also been made to establish
rainfall-runoff  relationship.

Evaluation of irrigation methods and regimes
for pine apple

A sub-experiment was conducted to study the effect
of  irrigation methods and regimes on yield and water
use efficiency of  pineapple. Irrigation treatments
comprising of  three method of  irrigation (surface,
drip and micro sprinkler irrigation) and three regimes
(IW/CPE ratio of  0.40, 0.60 and 0.80) were laid out
in Factorial Randomized Block Design with three

replications. Irrigation scheduling has been done on
the basis of  pan evaporation. The irrigation
treatments were imposed in 18 months old Kew
variety pineapple during dry season of  2011.
Recommended package of  practices were adopted
other than irrigation treatments. Though the rainfall
of  930 mm was received during the season, it was
not evenly distributed. Hence, irrigation treatments
influenced the growth of  pineapple (Table 2). The
results revealed that among the method of  irrigation,
drip irrigation registered taller plants (58.7 cm),
higher crown length (24.3 cm), fruit length (15.5 cm),
fruit girth (36.5 cm) and fruit weight (1.47 kg)
followed by micro sprinkler irrigation. Drip irrigation
at IW/CPE of 0.80 recorded higher plant height
(61.7 cm), crown length (26 cm), fruit length (16.8
cm), fruit girth (39.1 cm) and fruit weight (1.68 kg)
and on par with drip irrigation at IW/CPE of  0.60
followed by micro sprinkler irrigation at IW/CPE
of  0.80. From the results, it can be concluded that
drip irrigation at IW/CPE of  0.60 can be
recommended for pineapple as it was on par with
IW/CPE of 0.80. (Plate 1)

Table 2.  Effect of irrigation methods and regimes on pineapple crop

Treatments Plant height Crown length Fruit length Fruit girth Fruit weight
 (cm) (cm) (cm) (cm) (kg/fruit)

T
1
 - SI at IW/CPE = 0.4 50.7 19.0 11.9 29.7 0.81

T
2
 - SI at IW/CPE = 0.6 52.8 19.5 12.6 30.6 1.04

T
3
 - SI at IW/CPE = 0.8 53.0 20.7 13.2 32.8 1.05

T
4
 - DI at IW/CPE = 0.4 54.2 22.3 13.7 33.4 1.15

T
5
 - DI at IW/CPE = 0.6 60.2 24.7 16.0 37.0 1.57

T
6
 - DI at IW/CPE = 0.8 61.7 26.0 16.8 39.1 1.68

T
7
 – MSI at IW/CPE =0.4 52.5 21.0 12.8 32.4 1.02

T
8
 – MSI at IW/CPE =0.6 54.4 22.9 13.5 34.2 1.30

T
9
 – MSI at IW/CPE =0.8 58.1 23.4 15.3 34.8 1.37

SEd 3.2 1.1 0.9 1.2 0.10
CD (0.05) 6.8 2.3 1.8 2.5 0.20

(SI – Surface Irrigation, DI - Drip Irrigation, MSI - Micro Sprinkler Irrigation, IW- Irrigation water, CPE- Cumulative
Pan Evaporation)
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Plate 1. Drip Irrigation, Micro-Sprinkler Irrigation and Surface Irrigation

Effect of Effect of Effect of Effect of Effect of VVVVVermicompermicompermicompermicompermicompost on Nutrient Dynamics and ost on Nutrient Dynamics and ost on Nutrient Dynamics and ost on Nutrient Dynamics and ost on Nutrient Dynamics and YYYYYield of ield of ield of ield of ield of VVVVVegetabegetabegetabegetabegetablelelelele
CropCropCropCropCrop

A. Velmurugan, N. Ravisankar, T.P. Swarnam
and R.C. Srivastava

During the year 2010-11, study on the effect of
vermicompost on soil properties and yield of  okra
was continued in a field experiment while the nutrient
release pattern in vermicompost applied soil was
determined in an incubation study under laboratory
conditions.

Effect of vermicompost on okra yield

A field experiment was carried out with okra
(Mahyco Bhendi Hybrid No. 10) as a test crop with
12 treatments viz. 100%, 75% and 50% of N through
vermicompost (VC), VC + poultry manure (PM)
(50:50), inorganic N (IO), IO+VC (50:50) (T

2
 to T

12
,

respectively) and control (T
1
) with three replications

in a randomized block design by following the
standard package of  practices for okra. The required
quantities of  manures were calculated based on N
equivalent basis. Growth and yield parameters of
okra were recorded at periodic intervals. Application
of  manures and fertilizer has significantly increased
the number of  fruits per plant and fruit weight (Fig.1).
Application of inorganic N at 100% of
recommended dose has recorded the highest number
of  fruits per plant (14.0) which is statistically on par
with VC and IO+VC. It was also observed that
number of  fruits and fruit weight is better in IO+VC
than vermicompost and poultry manure alone or in
combination. In general, at all the levels of  N

application (100, 75 and 50% of recommended dose)
the yield was in the order of  Inorganic alone >
IO+VC > VC alone > VC + PM.  The lowest yield
was observed in control which is at par with T

4
 and

T
7
.

The benefit cost ratio, net productivity and net return
were worked out at the end of  the cropping season.
B:C ratio was in the order of  IO > IO+VC > VC+PM
> VC (100% dose). Low B:C ratio of  VC is due to
cost of  manure (Fig.2). However, the cost of
inorganic fertilizers includes the subsidy as well
without which the B:C ratio may narrow down. The
net productivity and return analysis revealed that at
moderate input supply IO+VC (75% RDF) is the
better option. VC+PM (75% RDF) were on par with
IO+VC (50% RDF) and found to be best
combination if  only organic sources are to be used
as in the case of  organic farming.

Fig.1. Effect of  vermicompost, poultry manure,
inorganic fertilizer and their combinations on okra
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Study on nitrogen release pattern

The nutrient release pattern (nitrogen) in
vermicompost applied soils was studied using
incubation-leaching assembly with the same set of
treatments as that of  the field experiment.  Leaching
of  soil was carried out at 0, 2, 4, 9, 16, 23, 34, 48,

Fig.3. Cumulative nitrogen mineralization

62, 76 and 90 days after incubation.  Nitrate and

ammonical N was determined from the leachate,

using kjeldhal distillation unit (Fig.3).

During the mineralization process of organic

manures both ammonical as well as nitrate nitrogen

are released into the soil. Plants can take both these

forms of  nitrogen which constitute the soil mineral

nitrogen pool available to crop plants. The results

indicated that at 100 % RDF the total mineral N

(initial + N mineralized) was highest in IO+VC

followed by VC+PM > IO > VC > Control (Table

3). The low total mineral N of  inorganic was possibly

due to volatilization losses of  N in the form of

ammonia from inorganic fertilizer. On the other hand

higher mineral N of  IO+VC were due to favorable

soil environment. The rate of  release of  N in the

first one week of  the incubation was highest in

VC+PM treatment than the inorganic treatment

alone and in combination with vermicompost

possibly due to the readily available ammonical N

in poultry manure. Vermicompost alone maintained

the slow rate of  release, however all were significantly

higher than the control. It is also to be noted that

VC+PM can supply upto 208 kg/ha of  mineral N

which is on par with inorganic and IO+VC If

managed properly VC+PM could be the best option
for supplying nutrients to okra.

Fig.2. Sources of  nutrient supply and return analysis

Table 3. Total Mineral N in different treatments at 90 days after incubation

Treatments Mineral N (ppm) Total mineral N (Kg/ha)

Initial Mineralized Total

Control 23.50 29.75 53.25 117.15

VC 100% 34.64 36.63 71.27 156.79

VC+PM 100% 41.70 52.97 94.67 208.28

IO 100% 35.84 50.93 86.77 190.90

IO+VC 100% 49.40 45.71 95.11 209.24
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Effect of Nutrient LeEffect of Nutrient LeEffect of Nutrient LeEffect of Nutrient LeEffect of Nutrient Levvvvvels and Irrigatiels and Irrigatiels and Irrigatiels and Irrigatiels and Irrigation on on on on on on on on on Arecanut Arecanut Arecanut Arecanut Arecanut YYYYYield and Soilield and Soilield and Soilield and Soilield and Soil
FFFFFertilityertilityertilityertilityertility

A. Velmurugan, T. Subramani, S.K. Ambast,
M. Sankaran and R.C. Srivastava

A field experiment, as reported earlier, has been
continued since November 2009 with three levels of
irrigation treatments based on IW/CPE ratio viz.
control (I

0
), 0.5 (I

1
) and 0.75 (I

2
) and five levels of

nutrient treatments viz. Control (N
0
), NPK through

inorganic fertilizers at 100% (N
1
) and 50% RDF (N

2
),

vermicompost + inorganic (50:50) at 100 % (N
3
) and

50% (N
4
) RDF.  The recommended dose of  fertilizer

(RDF) is 100g N, 40g P
2
O

5
 and 140g K

2
O/tree/year.

The results showed that during the experimental
period the soil EC reduced from the initial value of
0.77 to 0.15 at the end of the monsoon season due
to leaching of soluble salts during the rainy season
(Plate 2). It was observed that the soil pH varied from
4.6 to 6.1 and the lowest was observed in 100% NPK
applied through inorganic sources (N

1
).  The analysis

of  soil samples collected one year after initiation of
the experiment indicated that the available soil P at
initial (2009) was 3.5 mg kg-1 which increased to 4.10

mg kg-1 by December 2010. Available P content was

lowest in the control (3.5 mg kg-1) and highest in
100% NPK as inorganic (4.48 mg kg-1). Inorganic

NPK at 100% recommended dose recorded higher

available P content than vermicompost and similar

trend was observed at 50% recommended dose of

fertilizes. There is no significant difference in

available P due to irrigation.

Different nutrient and irrigation levels certainly

influences plant growth parameters but any
significant difference is expected only after a period

of  time as it is a tall growing tree with a trunk. The

results showed no significant difference either in

height or number of  scars in the trunk of  arecanut

in the first year of  experiment (Nov 2009 - Nov

2010).  But, the results indicated that due to

irrigation the incremental growth (girth in 2010-

girth in 2009) of  girth of  the tree has significantly

increased in I
2
 (0.093 m) and I

3
 (0.107 m) when

compared to control. Irrigating the arecanut during

the dry season has significant impact on chali

weight and yield while number of  nuts was

significantly increased only by nutrient application

through organic and inorganic sources (Table 4).

The results indicated that chali weight was more

(13.93 g) in inorganic fertilizer treatment (N
1
)

followed by VC + inorganic fertilizer (N
3
) at 100%

RDF. The highest yield was observed in I
2
 (2.45

kg/tree) which is 13% higher than the control

followed by I
1
. Similarly nutrient application has

also shown significant impact with the highest yield

recorded in inorganic + VC at 100% of  RDF (N
3
).

However, the interaction is non significant. There

is no significant difference between inorganic and

VC + inorganic treatments both at 100 % and 50 %

of  NPK application probably due to irrigation and

quick release of  nutrient from vermicompost. Any
significant change in soil physical properties is

expected only after the stabilization of  added
organic manures.Plate 2.  Nutrient leaching during the rainy season
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Table 4.  Effect of irrigation and fertilizer treatments on arecanut yield parameters

Treatments N
0

N
1

N
2

N
3

N
4

Mean

Chali weight (g)

I
0

10.83 11.62 11.15 11.53 10.59 11.15
I

1
11.17 13.93 11.44 13.87 12.02 12.49

I
2

11.05 13.24 11.94 13.14 11.95 12.26
Mean 11.02 12.93 11.51 12.85 11.52 11.97
SED 0.06 0.08 0.14 0.13
CD (0.05) I   0.18 N   0.16 I at N   0.30 N at I   0.27

No of nuts/tree

I
0

154.27 203.00 191.67 217.10 203.87 193.98
I

1
161.03 197.33 195.43 203.33 192.20 189.87

I
2

172.10 215.90 196.80 214.77 196.00 199.11
Mean 162.47 205.41 194.63 211.73 197.36 194.32
SED 2.62 4.35 7.24 7.54
CD (0.05) NS 8.99 NS NS

Yield (kg/tree)

I
0

1.68 2.36 2.14 2.49 2.14 2.16
I

1
1.80 2.74 2.23 2.82 2.30 2.38

I
2

1.89 2.83 2.35 2.82 2.34 2.45
Mean 1.79 2.64 2.24 2.71 2.26 2.33
SED 0.02 0.05 0.08 0.08
CD (0.05) I  0.06 N   0.09 NS NS

Assessing the Impact of PAssessing the Impact of PAssessing the Impact of PAssessing the Impact of PAssessing the Impact of Pesticide Use on Soil and esticide Use on Soil and esticide Use on Soil and esticide Use on Soil and esticide Use on Soil and WWWWWater Resources inater Resources inater Resources inater Resources inater Resources in
IntensiIntensiIntensiIntensiIntensivvvvve e e e e VVVVVegetabegetabegetabegetabegetable Grole Grole Grole Grole Growing wing wing wing wing Areas of Areas of Areas of Areas of Areas of Andaman IslandsAndaman IslandsAndaman IslandsAndaman IslandsAndaman Islands

T.P. Swarnam, A. Velmurugan, Someshwar
Bhagat and Kamal Sarma

In Andaman Islands, vegetables are cultivated in
4400 ha and the per capita application of the
pesticides (3860 mg ha-1) in these areas far exceeds
the national average of  around 540 mg ha-1. As this
exorbitant use of  pesticides is a serious concern for
the Island ecosystem diversity, an attempt was made
to test soil, water and vegetable samples from
vegetable growing areas of  Andaman Islands for
presence of pesticide residues and their impact on
soil microbial population. Surface soil samples (0-
15 cm) as well as vegetable samples were collected
from vegetable fields of  Wandoor, Manglutan, Neil
Island Diglipur and Rangat during October 2010 to
January 2011. The modified QuEChERS method
was used for multi residue extraction from soil as
well as vegetable samples. The detection and

quantification of  different compounds were carried
out using GC/GC-MS. The soil samples were tested
for presence of  24 important pesticides of
organochlorine (OC) and synthetic pyrethroid (SP)
compounds. Of  the total compounds tested, only OC
compounds were found in all the locations. The total

Fig.4. Concentration (μg kg-1of  soil) of  DDT and its
metabolites in soils of  vegetable growing areas



13Annual Report 2010-11

C A R I

concentration of  residues varied from 0.35 to 13.38
μg kg-1of  soil and the highest residue level was found
in Wandoor followed by Diglipur and Rangat. The
DDT and its metabolites were detected in all the
locations and it varied from 1.3 to 5.90 μg kg-1of
soil (Fig.4).

The presence of  p,p´ DDT indicates more recent use
of  DDT and it was found in all the locations. In
natural environment, the chemical and biological
processes slowly degrade DDT into DDE and DDD.
The ratio of  (p,p´ DDE+ p,p´ DDD) / p,p´ DDT
provide an indication of  how recently DDT has been
entered into the soil. All the locations except
Manglutan found to have values less than 1 indicating
that p,p´ DDT was recently introduced into the soil.
In the study area presence of  DDT and its
metabolites could be due to extensive use of  DDT
for malarial control because of  existing humid
tropical climate and their drifting into agricultural
fields. Besides, the presence of  these chemicals in
vegetable fields also indicated the possible misuse
of  these chemicals by farmers though it is banned
for agricultural use in India. The other major OC

residue found in the study area was endosulfan sulfate
ranging from 5.83 to 12.99 μg kg-1 found in
Wandoor, Rangat and Diglipur soil samples. The
data revealed that residue level of  both DDT and
endosulfan sulfate was lesser compared to the values
reported elsewhere (DDT - 10.3 to 1110  g kg-1  of
soil and endosulphan sulfate - 29.2 to 95.9   g kg-1
of soil) but needs immediate due attention. SP
compounds were not detected in the soil as their
retention time is very low.

To understand the impact of  pesticide application
on soil microbial population the results were
compared with those of home garden soil as
control in which pesticides were not applied. The
microbial diversity and count was higher in soil
collected from home garden soil. The results
indicated a significant reduction in total microbial
population in vegetable fields due to prolonged
pesticide use (Table 5) as compared to control.
Among the organisms studied fungi was least
affected and azotobacter sp. (non-symbiotic N
fixer) was the most sensitive to the presence of
pesticide residues in soils.

Table 5. Total microbial population in pesticide applied and control fields

Location Residue Total microbial count (cfu g-1 dry soil)
concentration

Bacteria Fungi Actinomycetes Azotobacter sp.(μg kg-1)

Wandoor 13.38 1.13 x 105 45.2 x 103 4.3 x 104 0.6 x 104

Manglutan 1.31 1.35 x 105 47.5 x 103 5.1 x 104 1.3 x 104

Neil 5.90 0.28 x 105 39.5 x 103 4.8 x 104 0.8 x 104

Rangat 7.28 1.27 x 105 42.6 x 103 5.3 x 104 0.9 x 104

Diglipur 15.7 0.24 x 105 27.4 x 103 4.9 x 104 0.7 x 104

Control 0.43 9.73 x 105 51.3 x 103 9.4 x 104 16 x 104

The presence of  pesticide residues were tested in
brinjal and okra, the two major vegetables grown
in these region. Of  the two vegetables tested, α
Cypermethrin and λ Cyhalothrin residues were
found in brinjal to the extent of  0.018 to 0.070
ppm. Cypermethrin is widely used compound
which was found in three out of  six samples tested
positive for pesticide residues.  This is also
confirmed from the field survey which indicated

the large scale use of  Cypermethrin for vegetable
crops. Though the residue level of  these pesticides
(0.018 to 0.070 ppm) is below the Maximum
Residue Level (MRL) prescribed by Prevention of
Food Adulteration (PFA) standards, the presence
of  residues in food product poses a greater risk
for human health, hence temporal monitoring of
residues in soil, water and vegetable produce is in
progress.
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ApplicatiApplicatiApplicatiApplicatiApplication of Organic on of Organic on of Organic on of Organic on of Organic Amendments fAmendments fAmendments fAmendments fAmendments for Managor Managor Managor Managor Managing the ing the ing the ing the ing the Acid Soils ofAcid Soils ofAcid Soils ofAcid Soils ofAcid Soils of
AndamanAndamanAndamanAndamanAndaman

T.P. Swarnam, A. Velmurugan and Jai Sunder

Soil acidity is the major constraint for crop
production in islands. Application of  lime is a costly
proposition because of  lack of  its local availability
and its transportation cost from mainland, besides,
the existence of  low input agriculture in these Islands.
In view of  this a pot experiment was set up to study
the effect of application of organic amendments viz.,
vermicompost, poultry manure and coconut husk on
soil pH and their relative liming efficiency. The
experiment was conducted in March to November
2010 using surface soil (0-15 cm) collected from
agricultural land. The soils are acidic with pH 4.8 in
CaCl

2
, sandy clay loam in texture, low in organic

carbon content. The soil was air dried, passed
through 2mm sieve, mixed with 50 gram of  pure
quarts sand and filled in 50 kg pots.  The experiment
was laid out in randomized block design with  seven
treatments viz., T

1
 - control, T

2
 - coconut husk, T

3
 -

vermicompost, T
4
 -  poultry manure, T

5
 - coconut

husk + vermicompost, T
6
 - coconut husk + poultry

manure, T
7
 - lime and three replications.  The

organics viz., coconut husk, vermicompost, poultry
manure were applied at the rate of  20g kg-1 soil and
10 g each when combined. The coconut husk was
air dried and cut into pieces of 3-5 cm size before
incorporation il so as to promote faster

decomposition. The lime requirement of  the soil was
calculated by equilibrating the soil with a buffer
solution of pH 7.5.  The required quantities of
organic amendments were thoroughly mixed with
soil before filling the pots to avoid any localized
effect.  The pots were kept at room temperature (28°
+ 2 C) at 60-70 % field capacity moisture by periodic
wetting. The soil samples were taken at 0, 15, 30,
60, 75, 90, 120, 150 and 180 days after initiation of
the experiment and air dried before determining the
selected parameters.  The coconut husk was oven
dried at 60° C and ground to powder and the poultry
manure and vermicompost were air dried, sieved
through 2 mm sieve before doing initial
characterization. The soil pH was measured in 0.002
M (2 mille Molar) CaCl

2
 in a soil to solution ratio of

1:2.  The pH of  organic amendments was measured
in suspension of 1.5g sample in 30 ml of 0.002M
CaCl

2
. Total N content of  the soil as well as organic

amendments were extracted in diacid (perchloric,
sulfuric acid) mixture and estimated in Kel plus
Nitrogen estimation system. Total Ca, Mg, Na and
K were extracted in wet digestion with triple acid
(perchloric, sulfuric acid, and nitric acid), estimated
in AAS (Ca & Mg) and flame photometer (Na &
K). Some of  the physico-chemical properties of  soil
as well as organic amendments used in the study is
given in Table 6.

Table 6.  Selected properties of organic amendments used

Organic pH in   Total Chemical composition (g Kg-1) Total base CaCO
3

amendments CaCl
2

content (g Kg-1) equivalent
used N Ca Mg K Na (g Kg-1)

Soil 4.8 3.1 1.8 1.6 0.8 0.7 8.0 -

Coconut husk (CH) 5.1 3.5 2.2 1.9 4.2 4.6 8.3 12.2

Vermicompost (VC) 7.6 11.8 13.1 6.6 5.8 3.2 25.5 55.9

Poultry manure(PM) 8.9 22.1 24.9 10.1 8.2 11.0 43.2 99.0

CH + VC 6.1 7.7 7.7 4.3 5.0 3.9 17.0 34.0
CH + PM 7.4 12.8 13.6 6.0 6.2 7.8 25.8 54.9
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Application of organic amendments increased the soil
pH relative to control where no amendment was
applied, but the effect is less than that of lime addition.
It was observed that immediately upon the addition of
organic amendments the soil pH increased due to
proton (H+) transfer from soil to the organic materials
before any microbial decomposition starts. This
increase is a chemical process and mainly governed by
initial soil pH and the nature of organic materials used.
This can be evidenced from the significant increase in
poultry manure (pH 6.0) followed by vermicompost
(pH 5.5) and no significant change in coconut husk
amended soils which have followed the same order of
pH of organic materials used.  Therefore, the amount
and direction of flow of protons between the soil and
organic amendments dictate the degree and direction
of  pH change. The temporal changes showed that
application of poultry manure significantly increased
the soil pH through out the observation period and it
was followed by coconut husk + poultry manure
treatment. The differences among organic amendments
could be due to rate of ammonification of organic N
which is controlled by the C/N ratio of the materials
used and their lignin and poly phenol contents. As the
C/N ratio and lignin content of coconut husk is higher
which results in slow rate of decomposition and hence
pH increase was low. The materials with lower C/N
ratio like poultry manure and vermicompost showed a
slight decrease in pH between 15 to 30 days after
initiation of  the experiment. This decrease could be
attributed to the release of protons (H+) on nitrification
of  the NH4+ produced in the earlier stage of
mineralization of organic N during decomposition
process.  Subsequently pH has increased due to the
release of  base cations especially Ca and Mg which
results in acid neutralization during microbial
decarboxylation.

The Relative Liming Efficiency (RLE) indicates the
capacity of organic amendments to increase the soil
pH in comparison to lime and it was calculated for
each organic amendments used alone or in
combination (Fig.5). The RLE of  a given amendment
may vary with time as the rate of  decomposition of
organic materials is not a uniform process and

influenced by its composition especially C/N ratio,
lignin and polyphenol content. It was found that
relative liming efficiency was highest for poultry
manure through out the observation period mainly
because of its higher initial pH and total base content
as compared to other organics. Coconut husk used
alone showed the least liming effect among the
treatments because of  its initial low pH and poor
base content. The RLE for all the treatments
increased and found to be highest between 120 to
150 days mainly due to release of  base cations and
their neutralization of H+ ions on decomposition.
Coconut husk + poultry manure combination was
found to be significantly better than coconut husk
used alone. The liming effect has persisted for whole
of  the observation period in all the treatments.

This study showed the potential of  organic
amendments for increasing soil pH and could be an
alternative amendment for acid soils in low input
agricultural system. The liming potential of  the
organic materials is mainly influenced by their initial
pH and total base content. Poultry manure alone or
in combination with coconut husk which is locally
available was found to be better in improving the pH
of  acid soil.  Composting of  coconut husk will
increase the relative liming efficiency. These organic
wastes and manures besides increasing the soil pH,
can also supply plant nutrients and increase the
microbial activity there by increasing the crop
productivity in acid soils. Field experiment was
initiated and is in progress to test the efficiency of
organic amendments under field condition.

Fig.5. Relative liming efficiency of  various organic
amendments



16 Annual Report 2010-11

C A R I

Salt-WSalt-WSalt-WSalt-WSalt-Water-Nutrient Dynamics in Broad Bed and Furroater-Nutrient Dynamics in Broad Bed and Furroater-Nutrient Dynamics in Broad Bed and Furroater-Nutrient Dynamics in Broad Bed and Furroater-Nutrient Dynamics in Broad Bed and Furrow Systemw Systemw Systemw Systemw System

S.K. Ambast, T. Subramani, N. Ravisankar and
T.P. Swarnam

During the period, the soil samples collected up to 1
m depth at an interval of  25 cm every month in the
selected BBF systems were analysed (Fig.6). It has
been observed that average soil pH decreased up to
March and thereafter increased in all the BBF’s till
June 2010. Soil EC

2
 values were converted to ECe

using standard methodology up to March, whereas
soil salinity was measured in ECe till June. In normal
area, it has been observed that the soil salinity was

BBF Locations: B-Bloomsdale; K-Kashi
(Badmashpahar); S-Singh (Chouldari), M-Madhu

(Chouldari)

Fig.6. Average pH and salinity of  soil in selected BBF
systems

within the acceptable limit till March and in general
remained static. In saline area, soil salinity has
increasing trend in sub-surface due to capillary rise
during dry season. Further, it has been observed that
salinity of  the sub-surface layers was more compared
to surface layer. This may be due to periodic
inundation of  the selected fields by sea water during
high tides. During the months of  April and May soil
salinity was observed high (about 6 dS/m) and after
onset of  monsoon and subsequent leaching of  salts,
soil salinity reduced considerably within the
acceptable limit (< 2 dS/m).

The analysis of  organic carbon (OC) of  the
selected BBF indicated that OC content of beds
of  BBF in normal soil was higher (0.5 to 1.2 %)
compared to saline soil (0.2 to 0.9%). It was
lowest in May (0.6%) and highest in April (0.7%)
irrespective of  condition of  soils. Higher organic
carbon in normal soil can be attributed to
intensive cropping in the beds compared to saline
soils. The nutrient status in the adjacent paddy
fields before planting and harvesting of  paddy
indicate considerable depletion of  nutrients by
paddy crop whereas pH and EC of  soils are in
acidic condition having pH of  4.6 to 6.2 while
EC is higher in the field located at Chouldari (S)
where in observations of  saline soil in BBF is
taken. Nutrient depletion by cole crops such as
cabbage and caulif lower was much higher
compared to okra, pumpkin and bottle gourd. The
depletion of  N was to the tune of  80% for crops
while it is only 21% in case of  okra. Similarly in
the furrows also, 16% depletion of  nitrogen was
observed in rice-ratoon system under normal
conditions. The pH of  soil remained in acidic
condition (between 4 -5.3).
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StandardizatiStandardizatiStandardizatiStandardizatiStandardization of Package of Practices fon of Package of Practices fon of Package of Practices fon of Package of Practices fon of Package of Practices for or or or or TTTTTababababable Purple Purple Purple Purple Purpose (HPS)ose (HPS)ose (HPS)ose (HPS)ose (HPS)
Groundnut in Groundnut in Groundnut in Groundnut in Groundnut in AndamansAndamansAndamansAndamansAndamans

N. Ravisankar, M. Balakrishnan, S. Ghoshal
Chaudhuri, S.K. Ambast,  R.C. Srivastava and
N. Bommayasamy

During the year, crop of  confirmatory experiment

on irrigation with moisture management strategies

and nutrient management have been harvested and

data were subjected to statistical analysis. Apart from

the experiments, seed to seed analysis for economics

and energetic along with identification of  model for

date of  sowing and irrigation were attempted.

Confirmatory evaluation of irrigation and
mulching practices

A confirmatory experiment was conducted in split

plot design with irrigation scheduling (No irrigation,

one irrigation at pegging, two irrigation at life and

pegging, three irrigation at life, flowering and pegging

and four irrigation at life, flowering, pegging and pod
development stages) in main plot and mulching

treatments (Paddy straw, Banana, Gliricidia and No

mulch) in sub plot with three replications. The period

coinciding with critical stages viz., life, flowering,

pegging and pod development stages are 3, 45–50,

50-55 and 65–85 DAS respectively. Mulching

treatment was imposed on 45 DAS. Weather during

the cropping period was congenial in general for the

crop growth. Life irrigation was given on 3 DAS.
However, 115 mm of  rainfall was recorded in 7 days

after sowing which led to water logging in the field

(Fig.7). Due to the water logging, the previous crop

rice seeds present in the field got germinated leading

to mixed crop of  paddy + groundnut. However,

when the field got dried and weeding was carried

out, 80% germination of  groundnut was observed.

It indicates that ICGS 76 variety is tolerant to short

term water logging of  3 to 5 days, and therefore can
be recommended in the event of  unseasonal rainfall

during dry season. The other weather parameters
were favourable for crop growth.

Fig.7. Weather and Soil moisture during cropping
period

Mixed crop of  paddy & groundnut

Water logging after sowing
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Groundnut after weeding Established crop

Plate 3. Glimpses of  confirmatory experiment on irrigation & mulching

Application of  two irrigation at life and pegging
recorded higher pod yield of 3327 kg ha -1 compared
to no irrigation (2722 kg ha-1). Three and four
irrigation recorded reduction in yield which is mainly
attributed to increased soil moisture at flowering and
pod development affecting the pod formation. No
irrigation also recorded 2722 kg of  pods ha-1 which
is due to the optimum moisture at critical stages as a
consequence of  initial rain. Similarly, application of
paddy straw mulch recorded pod yield of  3256 kg
ha-1 compared to no mulch (2884 kg ha-1). One
irrigation at pegging recorded the higher water
productivity of  5.5 kg m-3 and Rs 56 m-3. However,
application of  two irrigations at life and pegging
registered water productivity of  3.2 kg m-3 and Rs.
35.9 m-3. Similarly, paddy straw recorded irrigation
water productivity of  2.8 kg m-3 and 30.7 m-3. The
relationship between number of  irrigations, yield and
water productivity indicates that thresh hold limit is
one irrigation at pegging for higher water
productivity while the yield is maximum with two
irrigations applied at life and pegging stages.

Evaluation of nutrient management practices

Experiment was conducted in split plot design with
organic manures (Farm yard manure @12.5 t/ha,
poultry manure @5t/ha, vermicompost @5 t/ha, No
organic manure) in main plot and sulphur sources
(No sulphur, sulphur through gypsum and sulphur
through single super phosphate) in sub plot with three
replications.

Application of organic amendments had significant
influence on pod and green haulm yield compared
to no manure application. Application of
vermicompost @ 5 t ha-1 registered pod yield of  3467
kg ha-1 which is 65% higher than no manure
application. However, application of  vermicompost
and poultry manure @ 5 t ha-1 was on par. Though
the application of sulphur through SSP had recorded
higher pod yield of 3193 kg ha-1, it is on par with
application of  gypsum (3002 kg ha-1). Green haulm
yield also recorded similar trend as that of pod yield.
Gross return was higher with application of
vermicompost @5 t ha-1 (Rs 64241 ha-1) which is on
par with poultry manure (Rs. 58658 ha-1). The cost
of  cultivation was higher with vermicompost as the
rate of  compost is Rs. 4 kg-1. Hence, net ret returns
were higher with poultry manure and farm yard
manure. The net return per rupee invested is higher
with FYM @ 12.5 t ha-1 which recorded 1.7
compared to poultry manure (1.5) and vermicompost
(0.8). Like wise among the sulphur sources, though
sulphur through SSP registered higher net return of
Rs. 33742 ha-1 it is on par with sulphur through
gypsum. Net returns per rupee invested were not
influenced by sulphur sources.

Seed to Seed analysis for economics and
energetics

Around 0.34 ha area of  coconut plantations are
required to produce seeds required for one hectare
area in dry season by which the productivity,
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profitability and energetics can be improved and
groundnut cultivation can be sustained in the Islands
in the long run. The seed cost can be brought down
by 72% by promoting groundnut seed production
during wet season (sowing in August) in plantations.
Crop sown during August in coconut plantations will
come to harvest in the month of  November which is
relatively dry month. This makes it drying and
processing of  seeds easier and it can be used for dry
season sowing in the month of  December.

Model for sowing and irrigation

CROPWAT model was used to evaluate the
scheduling of  irrigation based on soil moisture deficit
and critical stages approach. Irrigating the crop based
on critical stages and soil moisture deficit using the
CROPWAT model found to be better in terms of
yields and water productivity compared to soil
moisture deficit alone. It infers that CROPWAT can

be used for scheduling of  irrigation based on critical

stages and soil moisture deficit to table purpose

groundnut.

It can be concluded that two irrigations at life and

pegging with paddy straw mulch on 45 DAS can be

advocated for realizing higher pod yield, net returns,

B:C ratio, energy and water productivity. More than

two irrigations leads to reduced pod yield. Also,

application of FYM @12.5 t ha-1 can be recommended

for realizing higher net returns and B:C ratio. Net

returns can be enhanced by self  seed production in

coconut plantations during wet season. Around 0.34

ha area needs to be taken up in coconut plantations

for seed production to meet the requirement of 1 ha

during dry season. CROPWAT and Root zone soil

moisture equation can be used for time of  sowing and

scheduling of  irrigation based on critical stages and
soil moisture deficit to table purpose groundnut.

ImproImproImproImproImprovvvvved crop planning fed crop planning fed crop planning fed crop planning fed crop planning for minimizing productior minimizing productior minimizing productior minimizing productior minimizing production losses in loon losses in loon losses in loon losses in loon losses in low lyingw lyingw lyingw lyingw lying
areas during dry seasonareas during dry seasonareas during dry seasonareas during dry seasonareas during dry season

N. Ravisankar, A. Velmurugan, T.Subramani,
S.K. Ambast and R.C. Srivastava

Pulses and vegetable crops are grown during dry
season (Dec-April) in Island ecosystem. Oftenly,
sowing of  pulses and vegetables gets delayed due to
extended period of  rainfall in December and January.
Though the crops were sown in December and
January months during 2010 and 2011, due to heavy
downpour of  rainfall during first week of  January in
2010 and third week of  January in 2011, pulses and
vegetables in the field got damaged which led to the
loss in potential production. The other dimension
of  the problem is that if  these crops are sown after
first week of  February, it may not be possible to
harvest these crops as harvesting will coincide with
the onset of  pre monsoon which normally happens
during third week of  April. In order to address the
issues of  short term water logging during crop
growing season due to unseasonal rainfall, improved
crop planning is essential to offset the production

losses. A study has been initiated from November
2010 to identify various options of  cropping for
waterlogged areas of  early dry season. Observations
of  soil moisture and depth of  submergence were
taken in low lying valley areas at on station
(Bloomsdale farm) and on farm (Chouldari and
Portmout) under three topo sequences namely up,
medium and lowland areas in each locations from
45th to 10 Standard Meteorological Weeks (SMW).
The soils of  the study area were sandy loam (water
holding capacity 110-115 mm/m) in up and medium
lands whereas clay loam to silty clay (water holding
capacity 135-160 mm/m) in lowland areas.

Observation on depth of  submergence indicates that
across the locations, upland areas registered 1.7 cm
depth of  water during 50th SMW while medium and
lowland areas had higher depth of  water as 2.8 cm
and 5.2 cm respectively in the same week. The depth
of  ponded water decreased steadily in upland areas
over the period of  time. During 1st, 5th and 6th
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meteorological week, rainfall of  11, 12 and 14 cm
was recorded respectively which led to higher depth
of  water in lowland (5.3 cm in 1st week) compared
to uplands (1.7 cm). Out of  14 weeks of  observations,
upland areas were submerged for 4 weeks (28.5 %)
with depth of  submergence ranging from 1 to 1.7
cm while lowland areas were submerged in all the
14 weeks with depth of  water ranging from 1 to 5.3
cm (Fig.8). In all the fields wherein observations are
taken was having the bund height of  15 to 40 cm.
Medium land areas were submerged for 11 weeks
with depth of  water ranging from 1 to 3.4 cm. The
results infers that pulses and vegetables are to be sown
in upland areas with proper drainage to drain out
the water quantity of  at least 2 cm while in medium
and lowland areas, sowing and planting of  any dry

Fig.8 : Depth of  submergence under various topo
sequences during 47th to 10th meteorological week

season crops needs to be taken after developing the
drainage facility to drain out 5 to 6 cm of  water at
given point of  time.

WWWWWater and Nutrient Management in Capsicum through Drip Systemater and Nutrient Management in Capsicum through Drip Systemater and Nutrient Management in Capsicum through Drip Systemater and Nutrient Management in Capsicum through Drip Systemater and Nutrient Management in Capsicum through Drip System
under Protected Cultiunder Protected Cultiunder Protected Cultiunder Protected Cultiunder Protected Cultivativativativativationonononon

T. Subramani, S.K. Ambast, N. Ravisankar, S.
Bhagat, A. Velmurugan and R.C. Srivastava

An experiment was conducted to study the effect of
irrigation regimes on yield and water use efficiency
of  capsicum under protected cultivation. Four
irrigation treatments (IW/CPE ratio of  0.25, 0.50,
0.75 through drip and 0.75 through surface irrigation)
were laid out in RBD with five replications. Open
pan evaporimeter was installed near to the polyhouse
for scheduling irrigation on the basis of  pan
evaporation.  Capsicum Hybrid ‘Indra’ has been
planted at 60 cm x 60 cm spacing during July to
December, 2010. Recommended package of
practices were adopted other than treatments. The
experimental soil at the beginning of  the study was
coarse sandy loam, medium in organic carbon
(0.52%), moderately acidic (6.3) in reaction. The
initial soil fertility analysis indicated that the soil was
low in N (213 kg/ha), P (12.5 kg/ha) and K (168
kg/ha). After the harvest of  capsicum the soil pH
and EC slightly decreased while the soil organic
carbon slightly increased. The available N (203 kg/
ha) and K (150 kg/ha) decreased due to crop uptake

whereas P content remained same. It was found that
drip irrigation recorded higher growth attributes as
compared to surface irrigation. Among the irrigation
schedules, drip irrigation at IW/CPE of  0.75
recorded significantly higher plant height and dry
matter production. Drip irrigation at IW/CPE of
0.75 registered significantly higher number of  fruits
per plant (9.4) and fruit weight (84.3 g) resulting
higher capsicum yield of 753 g/plant and 20 t/ha
and it is on par with drip irrigation at IW/CPE of
0.50 (Table 7). Highest water productivity of  11.5
kg/m3 and Rs.1150 m3 of  water were recorded in
drip irrigation at IW/CPE of  0.25. This was
followed by drip irrigation at IW/CPE of  0.50,
while surface irrigation at IW/CPE of  0.75
recorded lesser water productivity due to lower yield
and more application of  water. Drip irrigation at
IW/CPE of  0.75 recorded higher net return of  Rs.
28,841/250 m2 followed by irrigation at IW/CPE
of 0.50 (Rs 24,270/250 m2). Similar to the net
return, the higher B:C ratio of  2.33 and 2.13 were
also registered in drip irrigation at IW/CPE of  0.75
and 0.50, respectively. (Plate 4)
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Table 7.  Effect of irrigation regimes on yield, water productivity and economics of capsicum under
protected cultivation

Irrigation regimes Yield Yield Yield Water Productivity Economics
(g/plant) (kg/250 (t/ha) Kg/m3 Rs/m3 Net return B:C ratio

m2) (Rs/250 m2)

Surface irrigation 512 338 13.5 2.3 225 16,880 2.00
at IW / CPE = 0.75

Drip irrigation 582 391 15.7 11.5 1150 17,875 1.84
atIW / CPE = 0.25

Drip irrigation 680 457 18.3 6.7 672 24,270 2.13
atIW / CPE = 0.50

Drip irrigation 753 504 20.2 4.9 489 28,841 2.33
atIW / CPE = 0.75

SEd 32 25 1.0 - - - -

CD (0.05) 68 53 2.1 - - - -

Plate 4. Growth and fruit size of  capsicum as influenced by irrigation regimes

It can be concluded that drip irrigation at IW/CPE
of  0.75 is the optimum irrigation regime for getting
higher yield, net return and water productivity under
protected cultivation in Andaman and Nicobar
Islands. However, IW/CPE of  0.50 through drip

irrigation can be recommended under water
constraint conditions in order to have higher water
productivity. After the harvest of  capsicum, crop
rotation with coriander has been done. The
confirmatory trial is in progress.

PPPPPost Harvost Harvost Harvost Harvost Harvest Management of Rice and Pulses in the Islandest Management of Rice and Pulses in the Islandest Management of Rice and Pulses in the Islandest Management of Rice and Pulses in the Islandest Management of Rice and Pulses in the Island

S. Swain, P.K Singh and R.C Srivastava

Rice and pulse are the most important field crops
cultivated in most of  the inhabited Andaman and
Nicobar Islands. These constitute about 28% of  the
total cultivated area of  50,000 ha and produce 22,100
tonnes of rice and 1154 tonnes of pulses (2008-2009).
The ultimate goal of the rice/pulse processing is to
achieve maximum head rice yield (HRY)/value
added split pulse which is one of  the primary factors

that determine the market grade and the economic
value of  rice since it is an indicator of  the milling
quality.

During the year, a survey has been undertaken
regarding the status of rice mill in these islands in a
well defined questionnaire that included information
on type of  dehusker, year of  establishment, capacity,
source of  power, HRY, percentage of  broken rice and
husk with their utilization. 35 rice mills in the South,
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Middle and North Andaman regions were surveyed.
The result indicated that paddy such as C14-8, Jaya,
Ratna, Jagannath are extensively cultivated in these
islands. Most of  the rice mills are 25-30 years old in
South Andaman whereas in North and Middle
Andaman, nearly 70% rice mills are 6-7 years old
which has been installed after tsunami through
subsidy provided by A&N Administration. Nearly
all rice mills found in South Andaman are electrically
operated unlike North and Middle Andaman, where
most of the rice mills are diesel operated. The density
of  rice mills are more in North and Middle Andaman
in comparison to South Andaman where one rice
mill is found out of  every 3-4 houses. However, the
quality of  rice is low due to improper/indigenous
processing step. The HRY is only 45-50% and the
large broken (4/8 to 6/8th of  kernel portion) along
with head rice consumed as food. The broken rice
constitutes 18-20% in raw rice. The status of
parboiled rice is 5-10% due to the fact that farmers
do not have sufficient dried fuel for making the
parboiled rice. The tropical humid climate is the
major constraint in this region. Moreover, there is
no polisher or grader used after milling wherein the
small broken along with husk is used as animal feed
instead of  separating it to use as other rice based
product in home or selling to the market.

For pulse processing, the survey revealed that there
is only one dal mill in Diglipur which is also very

recently installed. Farmers produce pulses and but
have no processing facilities at the rural level to
process the produce. However, apart from a small
quantity of pulses used for local consumption using
indigenous methods of  splitting by locally made
Chaki, they sale it at low prices to the middle man
@Rs 35/kg only. More than, 85% of  the pulses are
transported to mainland for processing and the same
pulses after processing from mainland sold at Rs.
80-85/kg  at the locals market. Therefore, a mini dal
mill was procured (M/S Shriram Associate firm on
MOU with Punjabrao Deshmukh Krishi Vidyapeeth,
Akola under AICRP-PHTS) and tested for locally
available pulses. The machine comprised of  four
units viz. dehulling unit with emery roller, separation
unit, splitting unit and screw conveyor. It has 3-hp
single phase electric motor for complete operation.
The horizontal cone type abrasive roller is provided
for dehulling of  grain with the provision of  inlet and
outlet control. Out of  dehulled mixture, powder and
husk are separated by an aspirator and come out
through cyclone separator. The remainder mixture
fall down by gravity on the reciprocating sieve unit
provided with two sieves. The upper sieve separates
grain with gota and lower separates dal. The brokens
are collected below sieves on pan. The grains are fed
to the screw conveyor where either oil or water can
be uniformly applied to the pulses. After 2-3 passes,
dal can be splitted after water treatment and drying.

Plate 5. Traditional rice mill and mini dal mill
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Fresh green gram procured from local market were
cleaned and dried under Sun to reduce its initial
moisture content (13% on w.b.) to the desired
moisture content (9% on w.b.) for milling. Five kg of
raw dal was used for milling. The result indicated
that after first pass through emery roller, the dal
recovery was only 35-40%. Thereafter, oil @125-

150g/0.1 tonne and water @2 lit/0.1 tonne were
applied to the unsplitted pulses, kept over night and
sun dried for 1-2 days for milling again. The resulted
dal recovery increased to 55-60%. The repeat process
with oil and water application yielded dal recovery
to 75-80%. (Plate 5)

PPPPPost harvost harvost harvost harvost harvest management and value additiest management and value additiest management and value additiest management and value additiest management and value addition of spices in the Islandon of spices in the Islandon of spices in the Islandon of spices in the Islandon of spices in the Island

S. Swain, S.K. Ambast, R.C. Srivastava,
Shrawan Singh and Jai Sunder

Spices are grown under the multi-tier cropping
system and the major spices include black pepper
(697 ha), clove (200 ha), cinnamon (153 ha), ginger
(200 ha) and nutmeg (83 ha) with total annual
production of about 1878 tonnes (2009-2010). A
survey has been conducted regarding cultivation,
production and processing status of different spices
like cinnamon, clove and black pepper to 30 farmers
at different villages of  North, Middle and South
Andaman. The questionnaire is made accordingly
based on area under cultivation, varieties,
production, labour requirement, level of  processing,
constraints and annual income etc. The result
indicated that despite of  congenial environment for
cultivation and production of  spices, the Island has
not been able to push its product to the export market
mainly due to poor, lack of  reliable and unified
method and traditional methods which are not
promising. Most of  the spices are harvested during
rainy season which resulted into heavy loss due to
decay as well as humid climate favours for incidence
of  pest and diseases that again damage the produce
e.g. black pepper. The crops are usually grown on
upland and hilly slopes. But due to high rainfall and

steep slopes, the rate of  runoff  is very high than the
rate of  percolation, the crop suffer from water
scarcity in the hills and the mortality rate is high in
summer. After harvest, mainly women take part in
picking/harvesting, grading, drying, peeling and
packaging of  various spices which are labour
intensive and drudgery-laden operation. For the
purpose of  spice processing, farmers are still adopting
sun drying method or traditional way of  processing.

Harvested spices are spread on mats, cement floors,
roof  tops or even on soil along the roadsides so as to
expose to solar intensity until the completion of
drying. In this method the spices are exposed to direct
sun light and consequently the spice pieces heat up
and internal temperatures rise without regulation
which destroys colour, vitamins and flavour giving
rise to low quality produce that can not compete with
the imported spices from the mainland. So, the lack
of quality consciousness and poor handling of the
commodity during post harvest period is the primary
factor for quality deterioration. In order to promote
post harvest processing of  spices, drying by means
of  mechanical dryers with the controlled processing
condition, and packaging facilities will be done in
next year for the production better quality spices.
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FFFFFarmers Participatory armers Participatory armers Participatory armers Participatory armers Participatory ActiActiActiActiAction Research Programmeon Research Programmeon Research Programmeon Research Programmeon Research Programme

R.C. Srivastava (NO), S.K. Ambast (PC), N.
Ravisankar, S. Jeyakumar, Kamal Sharma and
S.K. Zamir Ahmed

Demonstration of  four technologies viz., tank well
system, micro irrigation, pond based integrated
farming system (IFS) and crop diversification
through Broad Bed and Furrow (BBF) based farming
system in farmers field were completed during the
year under Farmers Participatory Action Research
Programme (FPARP). The demonstrations were
carried out in 22 villages of  four Islands namely
South Andaman, Little Andaman, Havelock and
Neil in 48 farmers field. Assessment of  impact of
the pond based IFS have been taken up in five farmers
field at South Andaman Island. Gross return from
0.2 ha area ranged from Rs. 12000 to 40000/- (Table
8) depending upon the components such as

vegetables, goat, poultry and duckery integration.
Similarly, net return was more wherever
vermicompost production was made by the farmer
himself. Shri Ramachandran of  Mile tilak village
made self  production of  vermicompost and applied
to the crops through which he received Rs. 18000/-
as net return from 0.2 ha of  pond based IFS. The net
return per rupee invested ranged from 0.6 to 2.8 while
average net productivity of  Rs 35.1/day can be
obtained by adopting pond based IFS in 0.2 ha area.
Few farmers have adopted their own innovative
practices during the demonstration. Mr Sudhansu
Mondal, Netaji Nagar, Little Andaman made
vermicompost cum vermiwash unit from the RCC
rings supplied for making of  vermicompost.
Vermiwash is sprayed to vegetables after enriching
with Trichoderma and Pseudomonas for control of  pest
and diseases. (Plate 6 and 7)

Table 8. Net income from 0.2 ha area of pond based integrated farming system demonstrated in farmers
field at South Andaman

Farmer Gross Net returns Net return Net
return (Rs) (Rs) per rupee Productivity

invested (Rs/day)

Shri Jayaseelan, Calicut 40000 15000 0.6 41.1
Shri Krishna Bairagi Gupta Para 20000 12000 1.5 32.9
Shri Sri Singh Chouldhari 12000 8000 2.0 21.9
Shri Bishnu Pada Dey Chouldhari 15000 11000 2.8 30.1
Shri Rama Chandaran, Mile Tilak 25000 18000 2.5 49.3
Mean 22400 12800 1.9 35.1

Plate 6: Pond based IFS at Neil Island and distribution of  2HP Pump to IFS farmer
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Plate 7. Installation of  micro-irrigation system in farmers fields

Integrated Integrated Integrated Integrated Integrated Agromet Agromet Agromet Agromet Agromet AdAdAdAdAdvisory Servicesvisory Servicesvisory Servicesvisory Servicesvisory Services

R.C. Srivastava (NO), S.K. Ambast (PC), N.
Ravisankar (C-AAB), A. Velumurugan, Ajanta
Birah, Krishna Kumar, P.K. Singh, D.R. Singh,
M. Sankaran, A. Kundu, S. Jeyakumar, Grinson
George, Kamal Sharma, Subhash Chand, M.
Balakrishnan and S.K. Zamir Ahmed

Integrated Agromet Advisory Service unit has
rendered its effective services through Agromet
Advisory Bulletin (AAB). On receipt of  forecast from
Regional Meteorological Centre, India
Meteorological Department, Kolkata, AAB are
prepared on every Tuesday for Andaman region and
Friday for Nicobar region. During the year, 50
bulletins were issued for Andaman while 44 were
issued for Nicobar. The bulletins were regularly
published in The Daily Telegram, The Echo of  India
and Dweep Samachar. It is also broadcasted in
Dweep Darpan of  Doordarshan and All India Radio.
Feed back on Agromet Advisory Bulletin (AAB)
indicate that 85% of  farmers are aware about AAB
out of  which 86% farmers are receiving the AAB
through Doordarshan and 11% are getting it through
All India Radio. Only 3% of  farmers are getting the
bulletin from press media.

Verification of  forecasted and observed values of
rainfall was carried out for pre monsoon, monsoon

and post monsoon period. Out of  62 days observed

and forecast of  occurrence of  rainfall are matching

only for 29 days during pre monsoon season.

Similarly, it is 116 days for monsoon and 77 days for

post monsoon season. In terms of  percentage,

monsoon and post monsoon season recorded 63.5%

as matching of  forecast and observed. While pre

monsoon registered only 46.7% as matching cases

(Table 9).

Verification of  forecast with observed data by using

Ratio Score and HK Score indicates that during

the pre monsoon season, 55.2% of forecast of

rainfall are found to be correct and 3.5 % are

useable and remaining are unusable. In the post

monsoon or dry season, only 9.1% of  forecast are

found to be correct and 6.5% are useable. In the

case of  monsoon, only 7% are correct and another

13% can be useable.

Out of  52 days of  first day forecast in monsoon

season (June-Nov, 2010) 31 days of  observed value

and forecast value is matching (59.61%) Fig.9 and

for the remaining period observed value was lower

than the forecast value.
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Particulars Pre-monsoon Monsoon Post-Monsoon
(April-May, 2010) (June-Nov, 2010) (Dec, 2010 –

March, 2011)

No. of  days when rain was forecasted 13 111 70
and also observed  (YY)

No. of  days when rain was observed 2 10 21
but not forecasted (YN)

No. of  days when rain was not 31 57 23
observed but forecasted (NY)

No. of  days when rain was not observed and 16 5 7
also not forecasted (NN)

No. of  matching cases (YY+NN) 29 116 77

Skill score or ratio score of rainfall 46.7 66.4 63.6

Hanssen & Kuipers index (HK Score) 0.2 0.1 0

Error Structure for rainfall (for matching cases)
a) Correct
b) Usable
c)  Unusable 55.23.541.4 6.912.380.9 9.16.584.4

Correlation of  rainfall R -0.05 0.15 0.01

Table 9. Verification of forecast during pre monsoon, monsoon and post monsoon period

Fig.9. Verification of  first day rainfall (mm) forecast for
monsoon period (June-Nov, 2010)

Economic Impact

In the dry season, forecast indicated heavy rain
during the next five days and farmers were advised
to postpone land shaping activities in low lying
areas. This lead to saving in cost of  labour in the
farmers field as labour cost is very high in this
Island. Similarly, timely advice to the farmers

based on low rainfall forecast in monsoon season,
farmers have strengthened the field bunds of  rice
and did mud plastering of  bunds to store rain
water. This saved the cost of  irrigation in critical
period of  growth of  rice plant. After advisory,
farmers provide clean water with glucose and
vitamin C to the back yard birds to avoid heat
stress and increase the immortality rate compared
to those farmers who were not followed this
advisory. In the advisory bulletin it was mentioned
that postpone the application of pesticide when
rainfall was forecasted. One farmer in Neil Island
applied pesticide during rainfall which drifted/
leached to farm pond and mortality of  fingerling
were observed. Those farmers who have not
applied the pesticide based on the advisory got
benefited by saving around Rs.  500/- towards cost
of  fingerlings.
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StrategStrategStrategStrategStrategies fies fies fies fies for Sustainabor Sustainabor Sustainabor Sustainabor Sustainable Management of Degraded Coastal Land andle Management of Degraded Coastal Land andle Management of Degraded Coastal Land andle Management of Degraded Coastal Land andle Management of Degraded Coastal Land and
WWWWWater fater fater fater fater for Enhancing Lior Enhancing Lior Enhancing Lior Enhancing Lior Enhancing Livvvvvelihood Security of Felihood Security of Felihood Security of Felihood Security of Felihood Security of Farming Communityarming Communityarming Communityarming Communityarming Community

S.K. Ambast, N. Ravisankar, A. Velmurugan,
M.S. Kundu, C.S. Chaturvedi, Subhash Chand
and R.C. Srivastava

Four land clusters viz. Chouldari (Port Blair), Shoal
Bay (Ferrargunj), Dashrathpur (Rangat) and
Deshbandhugram (Diglipur) have been identified for
implementation of  the project (Fig.10). These
clusters contain both low-lying waterlogged paddy
lands and hilly plantation lands. The land and water
quality in Dashrathpur and Deshbandhugram were

reported poor since long mainly due to their
proximity to coast but land and water quality in
Chouldari and Shoal Bay degraded severely after
tsunami. Low-yielding long duration C14-8 in low-
lands is commonly grown rice variety during wet
season in these clusters. Most of  the land remains
fallow due to waterlogging and or soil salinity during
dry season except in some areas where farmers grow
vegetables. In hilly areas, coconut, arecanut and
spices are the common plantation crops.

Fig.10. Location of  (a) Chouldari (b) Shoal Bay (c) Dashrathpur and (d) Deshbandhugram

Constraints analysis

A total 158 farmers were surveyed for bench mark
survey on socio-economic information as per

prescribed questionnaire for cluster wise constraint
analysis. The major constraints inhibiting agriculture
in these clusters include soil salinity and water

a b

c d



28 Annual Report 2010-11

C A R I

logging in the low-lying areas particularly areas
closed to the drainage channel where sea water enters
during high tides. The analysis indicated that in
Chouldari, Shoal Bay, Dashrathpur and
Deshbandhugram 40, 11.8, 18.8 and 18.8 percent
areas, respectively are suffering from various degree
of  water logging whereas soil salinity ranges between
2.9-14.2, 2.1-5.4, 5.4-12.6 and 3.2-4.6 dS m-1,
respectively. Various land shaping activities like broad
bed and furrow system, paddy-fish system and ridge-
furrow system can help in restoring the agriculture
in these lands and sustaining the livelihood of  the
farming communities. However, the major
constraints in implementing these techniques in
farmers field is late drying of  land and thus
availability of  very short period for implementation
of  interventions limited to the months of  February
to April. The other constraint is non-availability of
water for irrigation of  crops, particularly vegetables,
during dry season. Creation of  farm pond, three-tier

farming system and introduction of  integrated
farming system can help farmers in enhancing their
livelihood in these degraded lands. With regard to
fisheries, soil acidity and non-availability of
fingerlings at desired time are the major constraints.
Capacity building to educate the farmers on lime
treatment may help farmers in minimizing the
adverse effect of  soil acidity. Introduction of  fish
hatchery to one to two farmers in the cluster will
help in ensuring the timely availability of  fingerlings.
With regard to captured fisheries, providing medium
range weather information through rural technology
centre will help them. Non-availability of  chicks, goat
kids, processing units and post harvest facilities are
the other constraints.

Improvement interventions

A total six SHGs have been formed in these
clusters for smooth operation and
implementation of  improvement interventions as

(a) (b)

(c) (d)

Plate 8. (a) Paddy-fish system at Chouldari (b-c) BBF systems at Shoal Bay and Dashrathpur, and (d) three-tier
farming system at Deshbandhugram in degraded land and water areas
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per the guidelines of  the NAIP. During the year,
3 training programmes focusing fisheries, farming
systems and animal husbandry beside land
shaping and water management have been
organized for capacity building of the

stakeholders. Further, 1 rice-fish system has been
adopted in Chouldari, 1 three-tier farming system
and 1 BBF has been made in Deshbandhugram
and 1 three-tier farming system has been made
in Dashrathpur.(Plate 8 and 9)

Plate 9. Capacity building of  farmers of  selected clusters

All India Coordinated Research Project on Integrated FAll India Coordinated Research Project on Integrated FAll India Coordinated Research Project on Integrated FAll India Coordinated Research Project on Integrated FAll India Coordinated Research Project on Integrated Farming Systemarming Systemarming Systemarming Systemarming System

R.C. Srivastava (NO), N. Ravisankar (PI), T.P.
Swarnam, S.K. Ambast, S. Swain, M. Sankaran,
Shrawan Singh, M.S. Kundu, Kamal Sarma and
Ajmer Singh Kundu

On station programme on Integrated Farming
System has been initiated from April 2010 in which
two farming systems viz. Broad Bed and Furrow
(BBF) based farming system for low lying valley areas
and coconut + pig system suitable for hilly areas are
taken for study.  Component integration is in progress
for both the systems. A survey to identify the
predominant farming system in A&N Islands was
also carried out.

Survey on predominant farming system

A quick survey was conducted for identifying the
predominant farming system of  each district in the
Islands as per the format of  PDFSR, Modipuram.
The farming system identification is for preparation
of  national atlas. Accordingly 29 farmers from South
Andaman, 42 farmers from North-Middle Andaman
and 12 farmers from Nicobar districts were asked to

fill the questionnaire during the Island Kisan Mela
2011 held during 2-3 Feb 2011. The results revealed
that vegetables contribute highest (Rs 28167) towards
annual income in South Andaman followed by
arecanut (Rs 22375) and fisheries (Rs 21923). The
average farm size in South Andaman is 1.91 ha while
it is 1.77 ha in North-Middle Andaman district.
Contribution of  different enterprises to annual
income from North-Middle Andaman district is in
the order of  spices, fisheries and cereals. Likewise in
Nicobar, the predominant system is pig + coconut +
livestock based on the net returns.

Broad Bed and Furrow based farming system

Soil texture and Initial soil properties were assessed
before initiation of  the experiment. Sandy clay loam
and sandy loam texture is present in the sites of  IFS
model for low lying valley areas. Initial assessment
of  soil properties indicates that pH is in the range of
5.4 to 6.5 while EC is 0.1 to 0.5 dS/m. Organic
carbon content was higher (1.2 to 3.1 %) in all the
plots while Nitrogen and Potassium are found to be
in medium range (Table 10). During the wet season,
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long duration varieties Ranjit, Gaytri and Savitri were
planted.  Apart from paddy, 131 kg of  cowpea (5.5
t/ha), 57.5 kg of cucumber (2.4 t/ha) and 6.95 kg of
bitter gourd (1.7 t/ha) were harvested from beds of
BBF system during wet season. Their residues were
recycled in to the system. Integration of  other
components such as cattle, fodder, flowers and
vermicompost are in progress.  The production of

different farm components integrated into an IFS
model and their impact on livelihood security of
normal-size farm family (4 persons) of  small and
marginal category is summarized in Table 11.
Around Rs  11274/= can be obtained as gross value
of  surplus after meeting the household consumption
worth Rs  15800/= from the 8600 m2 area under crop
production.

Plate 10. General view of  IFS experiment at Bloomsdale

Sample ID Field pH EC OC (%) Available DTPA extractable micronutrient
label/ (1:2) (dS/m) Nutrients concentration (ppm)
depth (kg/ha)

         (cm)
N K Fe Mn Zn Cu

 I. Bloomsdale (0-50 cm)

Rice Plot A 6.1 0.2 1.1 389 168 114 37.8 0.40 3.8
Plot B 5.8 0.3 1.9 452 213 132 37.6 0.43 4.1
Furrow 5.6 0.1 2.2 389 127 129 11.7 0.38 3.6
(BBF)

BBF system Bed 1 5.4 0.3 2.4 452 189 71 23.5 0.49 4.1
Bed 2 5.7 0.5 2.2 439 192 85 23.1 0.42 4.0
Bed 3 5.8 0.2 3.1 351 160 90 15.1 0.40 3.9
Bed 4 6.5 0.2 2.2 326 163 52 9.5 0.36 3.4

 II. Garacharama

Coconut + spices 0-25 5.1 0.05 0.5 314 64 62 2.7 0.35 1.2
block 25-50 5.0 0.03 0.5 305 62 50 2.8 0.91 1.9

50-75 4.8 0.02 0.4 300 88 37 2.7 1.77 1.1
75-100 4.6 0.02 0.4 300 45 28 2.6 0.46 0.4

Tapioca block 0-25 4.8 0.04 0.4 324 86 56 3.2 0.44 2.0
25-50 4.9 0.03 0.5 314 81 37 3.1 0.37 0.1
50-75 5.0 0.03 0.7 314 56 33 3.1 0.41 1.3
75-100 5.0 0.02 0.7 291 34 30 3.0 0.49 1.3

Pineapple block 0-25 5.0 0.04 1.1 314 67 65 2.9 0.35 1.1
25-50 5.2 0.04 0.8 564 133 43 2.76 0.32 0.5
50-75 5.0 0.02 1.0 296 107 36 2.8 0.33 1.2
75-100 5.2 0.01 0.9 285 66 271 2.9 0.49 0.8

Table 10. Bench mark data of soil properties of IFS experiments at Bloomsdale and Garacharma farm
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Table 11. Livelihood security under BBF based farming system in low lying valley

* Integration of  dairy, vermicompost and fruits in borders of  BBF are in progress.

Coconut + pig based farming system

Gravelly sandy clay texture was observed in the
coconut + pig system at Garacharma farm.
Assessment of  initial soil properties indicated that
the pH of  the soil ranged from 4.6 to 5.2 while EC is
in the range of  0.1 to 0.5 dS/m. Organic carbon
content ranged from 0.47 to 1.14%. Available
nitrogen is found to be in medium range while

potassium is in low. Four pigs are found to be
optimum for one ha plantation based on the
requirement of  energy for pigs and accordingly, pigs
are identified for integration. Coconut plantations
are intercropped with clove, nutmeg, colacasia,
tapioca and pine apple for developing self  sustainable
farming system. Around 208 kg of  tapioca harvested
are made in to chips for drying and feeding to pigs.

Plate 11. View of  the experiment at Garacharma and Coconut+Tapioca intercropping system
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The initial moisture content is found to be 55% and
after drying in hot air oven at 700C for 24 hrs, the
final moisture content is 9% which is the safe

moisture content to be stored for feed supplement to
pigs. Colacasia also planted in terraces across the
slope. Integration of  other components is in progress.

Plate 12. Water harvesting system through farm pond and drying of  tapioca for pig feed

EnergEnergEnergEnergEnergy and Mass Exchange in y and Mass Exchange in y and Mass Exchange in y and Mass Exchange in y and Mass Exchange in VVVVVegetatiegetatiegetatiegetatiegetativvvvve Systemse Systemse Systemse Systemse Systems

S.K.Ambast (PC), A.Velmurugan (PI) and T.
Subramani

Vegetation growth depends on its ability to capture
and use solar radiation, CO

2
, water and nutrients.

The amount of solar radiation reaching at and within
crop canopy is determined by atmospheric turbidity.
Partitioning of  surface insolation into direct and
diffuse components has strong bearing on canopy
photosynthetic rate depending on vegetation types.
With the changing climatic scenarios it is imperative
to document and understand the vulnerability of
islands to such changes hence, a comprehensive study
has been initiated with the collaboration of Space
Application Centre (ISRO, Ahmedabad) to
characterize atmosphere induced effect to vegetation
productivity through modeling of  energy, water and
CO

2
 exchanges at regional level using indigenously

developed agro-meteorological tower. The major
objectives are to analyze the interrelationship and
change pattern of  key surface radiation parameters,
hydrological indicators and atmospheric gases on
spatial scale; Modeling of  atmospheric transmissivity

and exchange processes through soil-plant-
atmosphere-continuum (SPAC) over different
vegetative systems; Upscaling using satellite data and
generating enhanced data inputs for climate models.

An agro-meteorological tower has been installed
(February 2011) at Keralapuram, Diglipur, North
Andaman in a typical island agro-climatic
conditions. The major land use of  the site is rice-
pulse, rice-vegetables surrounded by plantation crops
and forests (Fig.11). It has a total of  21 sensors which
directly measures 13 parameters viz., air temperature,
relative humidity, wind speed, atmospheric pressure,
rainfall, incoming long wave & short wave radiation,
outgoing long wave & short wave radiation, diffuse
radiation, soil heat flux, soil temperature and soil
moisture.

Immediately after downloading the data from the
data logger, it is verified for the sensor performances
and quality of  the data recorded both at CARI, Port
Blair and SAC, Ahmedabad which was found to be
very good.  Initial data analysis (11th February to
24th April 2011) has been carried out and the results



33Annual Report 2010-11

C A R I

are given in Fig.11. A close look at the radiation
parameters shows that the incoming short wave
radiation is more than the out going short wave
radiation while the incoming long wave radiation is
less than the outgoing long wave radiation.  Soil heat
flux, soil moisture, air temperature, wind speed and
RH are measured at three vertical intervals in soil
and atmosphere.  The results show that soil
temperature is higher than the air temperature and
in general the soil flux becomes positive when the
surface soil moisture increases. Sensible heat flux and
latent heat flux can be derived using Bowen ratio
energy balance approach. The flux-gradient
technique based on Fick’s law of  diffusion will be
applied to model the mass, heat and vapour transfer
against the aerodynamic resistance of  the boundary
layer.  The observed parameters will be modeled to
estimate the energy and mass exchange at the

observational sites which can be upscaled using
satellite derived inputs at regional scale.  Also the
log term observation and analysis of  the data will be
linked to the vegetation parameters of  the study site.
(Plate 13)

Plate.13. A view at the sensors mounted on the tower at Diglipur, N. Andaman

Fig.11. Trend in some of  the observed parameters
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CollectiCollectiCollectiCollectiCollection,on,on,on,on, Conservati Conservati Conservati Conservati Conservation,on,on,on,on, Characterizati Characterizati Characterizati Characterizati Characterization and Documentation and Documentation and Documentation and Documentation and Documentation ofon ofon ofon ofon of
Indigenous Indigenous Indigenous Indigenous Indigenous VVVVVegetabegetabegetabegetabegetables of les of les of les of les of Andaman & Nicobar IslandsAndaman & Nicobar IslandsAndaman & Nicobar IslandsAndaman & Nicobar IslandsAndaman & Nicobar Islands

Shrawan Singh, D. R. Singh, V. B. Pandey, M.
Balakrishnan, S. K. Zamir Ahmed, L. B. Singh
and R. C. Srivastava

A germplasm block of  15 indigenous vegetables was
maintained with 77 collections from bay islands. Six
new collections added to the germplasm block were
Tricosanthes tricuspidata (2), Hibiscus sabdariffa var. alba
(1), Red Alternanthera (1), Momordica cochinchinensis
(small) (1) and Mentha arvensis (1).

Antioxidant activity of indigenous vegetables

Antioxidant activity of  ten indigenous vegetables was
estimated through DPPH method with three
different polar solvents viz. methanol, acetone and
aqueous. Among three solvents used for extraction
in the study, methanol performed well for scavenging
DPPH free radicals. The highest antioxidant activity
with methanol, acetone and aqueous solvents were
estimated in Portulaca oleracea (89.03%, 85.77% and
80.13%) and Sauropus androgynus (85.63%, 81.07%
and 79.27%), respectively. This is because of
variations in type and concentration of
phyotochemcals in these vegetables. Incubation
period showed significant influence on antioxidant
activity of  methanol extracts of  Hibiscus sabdariffa
and Sauropus androgynus as it increased from 75.27
(10 min) to 83.13% (60 min) and 83.07 (10 min) to

Fig. 1. Antioxidant activity of  indigenous vegetables
with increasing incubation period

93.07% (60 min), respectively (Fig. 1). Portulaca
oleracea scavenged 89.27 percent of  DPPH free
radicals after 10 min of incubation in methanolic
extract and further increase was insignificant.

Anti-nutritional factors in indigenous
vegetables

Anti-nutritional factors were analyzed on fresh weight
basis in 24 traditional vegetables sources using titration
methods (Fig. 2). The highest nitrate content was
observed in Colocasia esculenta leaves (113.75mg/100g)
and phytate content in Eryngium foetidum (41.4mg/
100g). Oxalate content was highest in Alternanthera
phyloxeroids (48.38mg/100g) and saponin content in
Cucurbita moschata leaves (386.0mg/100g). Tannin
content was highest in Hibiscus sabdariffa (107.56mg/
100g) followed by Portulaca oleracea (88.94%). The
contents of  these antinutritional factors are high in
vegetables but boiling processes reduces their contents
by 67.7%, 28.5%, 12.12% and 9.6% of  oxalate,
saponin, phytate and nitrate, respectively and brought
them to safe levels.

Fig. 2. Antinutritional factor in 24 traditional vegetable
sources of islands

Genetic diversity analysis of Colocasia
esculenta

Genetic diversity analysis of  local collections (21)
and cultivated varieties (3) of  Colocasia esculenta was
done using DNA and morphological markers. For
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this, 42 RAPD and 78 ISSR primers were screened
and 11 RAPD and 20 ISSR markers were used in
the study. In case of  RAPD, 491 amplified fragments
were obtained of  which 70.67% were polymorphic.
With ISSR markers, the collected samples amplified
2432 fragments of  which 77.30% were polymorphic.
The collections were grouped into two major clusters
with both RAPD and ISSR markers with 56% and
57% diversity, respectively. High genetic diversity was
revealed as the coefficient value ranged from 0.98 to
0.50. The distinct genetic diversity of  Colocasia
esculenta in Islands shows its potential use in
germplasm enrichment and designing appropriate
breeding strategies.

Genetic diversity analysis of chilli germplasm

Twenty six accessions of  chilli was collected from
islands and analyzed for diversity using
morphological and biomolecular markers. For this
16 genotypes/varieties collected from AICRP
(vegetable crops) were also included in preset study.
The collections were evaluated for 20 morphological
markers and diversity in accessions was observed for
all traits including fruit length (1.1- 7.5 cm), fruit
girth (0.3- 1.6cm) and peduncle length (2.1-3.8cm).
At molecular level, 30 RAPDs and 37 ISSR markers
were screened in chilli germplasm and 5 RAPD and
5 ISSR markers showed polymorphic pattern. In 42
accessions of  chilli, these polymorphic markers
generated 920 and 1148 scorable markers,
respectively. With RAPD markers (Plate 1) the
diversity was observed to be 46% with polymorphic
information content ranged from 0.33 to 0.43 while

for ISSR markers (Plate 2) it was 52% with PIC value
of  0.31 to 0.41. Dendrogram generated through
RAPD markers showed four major clusters while
ISSR markers grouped 42 collections into six clusters.
The combined data analysis for both RAPD and
ISSR markers (Fig. 3) showed five major clusters.
Cluster-I (SPG-3) and II consists of one and nine
accessions with intra cluster similarity 54 to 78%.
Cluster-III consists of 5 accessions with intra clusters
similarity 64 to 76 %. Largest numbers of  accessions
were grouped in Cluster-IV with 20 accessions
including seven from mainland and 12 from Islands
with intra cluster similarity 69 to 84 %. Cluster-V
consists of  6 accessions including five from mainland
and one from Island with intra cluster similarity 62
to 72 %. Biochemical markers viz. proximate and
phytochemical compounds were evaluated in chilli
collections. Free amino acids ranged from M-1 and
CCG (0.20 mg LE/ml) to CCB-1 (3.46 mg LE/ml).
Reducing sugar in germplasm ranged from 0.12 mg
GE/100 ml (M-3) to 2.06 mg GE/100 ml (CCO)
and non-reducing sugar from 1.59 mg GE/100 ml
(CCO) to 4.07 mg GE/100 ml (CCR).
Phytochemicals were estimated in collected
accessions of  chilli and polyphenol content was
maximum in LMCF (74.15 mg GAE/100 g),
flavonoids in CARI-1 (791 mg RE/100 g), tannin
in CARI-1 (328.89 mg TAE/100 g) and
anthocyanin in SPG-7 (41.68 mg C3GE/100 g),
carotenoid in SPG-7 (552.69 mg/100 g) and
chlorophyll in CARI-1 (579.47 μg/100 ml).
Vitamin C content was maximum in SPG-6 (123.3
mg ASE/100 g).  Anti-nutritional factors were also

Plate 1. PCR profile of  chilli germplasm using RAPD marker OPD-10
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observed and nitrate content was maximum in
CARI-1 (83.81 mg/100 g), phytate in LMCF (669
mg/100 g), oxalates in SPG-3 (9.5 mg/100 g) and
saponin in M-2, G-1, H-1 and SPG-4 (95 mg/100

g). The maximum colour value was observed in
SPG-3 (214.57 ASTA Units) while the minimum
in LMCF (14.90 ASTA Units).

The genotypes/accessions given in order  of  1 to 42 are CHIVAR-1, CHIVAR-3, CHIVAR-4, CHIVAR-5,  CHIVAR-
6, CA-334 and KA-2 (IET materials);  CARI-1, CARI-2,  M-1, M-2, M-3, N-1, G-1, G-2, H-1 and H-2 (CARI collec-
tions); CHIVAR-1, CHIVAR-2, CHIVAR-3, CHIVAR-4, CHIVAR-5, CHIVAR-6, CHIVAR-7, CHIVAR-8, LCA-334
(AICRP-VC AVT-II materials); CCB-1, CCB-2, CCB-3, CCW, CCO, CCR, CCLG, CCG, SPG-1, SPG-2, SPG-3,
SPG-4, SPG-5, SPG-6, SPG-7 and LMCF (CARI collections).

Fig. 3. Dendrogram constructed for 42 accessions of  chilli by RAPD and ISSR markers

Plate 2. PCR profile of  chilli germplasm using ISSR marker UBC-855

Characterization of phytochemicals

Fruits of  Hibiscus sabdariffa were fractionated into
calyx, seeds and pericarp. The red coloured calyx
dried and powdered (Plate 3) and anlysed for
characterization of  anthocyanin, phenolics and
carotenoids using High Performance Liquid

Chromatography (HPLC). The carotenoids
characterization showed peaks for lutein, zeaxanthin,
α-carotene and β-carotene content in red fruit
fractions of  Hibiscus sabdariffa (Fig. 4a). In phenolic
acids, peaks were observed for vanilic acids, gallate,
catachin-3-gallate, procatacheuic acids and
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astaxanthin compounds (Fig. 4 b). Only one peak
was observed for anthocyanin which was identified
as procyanidin B2 through retention time analysis
(Fig. 4 c).

Momordica cochinchinensis also fractionated into
different parts (Plate 4) and seed membrane was

analysed using HPLC. Carotenoids characterization

showed peaks for lutein, α-carotene, cis-lycopene and
trans-lycopene in fruit seed membrane fraction. In
phenolic acids, peaks were observed for gallate and
astaxanthin compounds. Only one peak was
observed for anthocyanin which was identified as
cyaniding-3-diglucoside-5-glucoside.

Plate 3. Fractions and processed product of  Hibiscus
sabdariffa

Plate 4. Fractions and processed product of  Momordica
cochinchinensis

Fig. 4 (a, b & c). High performance Liquid Chromatograph (HPLC) graph for Hibiscus sabdariffa extract

Improvement of indigenous vegetables

Superior genotypes were selected in Eryngium
foetidum, Centella asiatica, Hibiscus sabadrif fa,
Amaranthus and Capsicum annum. One genotype of

Eryngium foetidum CARI-Dhaniya-1 (Plate 5) has
been developed through mass selection method and
its proposal for release through SVRC has been
submitted to the State Seed Sub Committee.

Plate 5. Promising line of  Eryngium foetidum (CARI-Dhaniya-1) selected at CARI
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StandardizatiStandardizatiStandardizatiStandardizatiStandardization of on of on of on of on of TTTTTechnologechnologechnologechnologechnologies fies fies fies fies for Protected Cultior Protected Cultior Protected Cultior Protected Cultior Protected Cultivativativativativation of on of on of on of on of VVVVVegetabegetabegetabegetabegetablelelelele
Crops under Bay Island EcosystemCrops under Bay Island EcosystemCrops under Bay Island EcosystemCrops under Bay Island EcosystemCrops under Bay Island Ecosystem

Shrawan Singh, D. R. Singh, V. B. Pandey and
Bijay Nanda

Evaluation of leafy vegetables

Seven leafy vegetables tested under shadenet and
open conditions and maximum percent increase in
plant height was recorded in Basella rubra (209.4
percent) and red amaranthus (175.1 percent) over
open condition. The highest increase in total biomass
per plant was recorded in red amaranthus and palak
while tenderness was more in green amaranthus, A.
hybridus and Brassica compestris. The vegetables were
scored in scale of  1-5 of  which 1 was highly tender
and 5 was rigid/fibrous. Highest tenderness was
observed in Amaranthus viridis followed by A. hybridus
and Brassica compestris.

Standardization of rooting media for tomato

A potted experiment on tomato with six treatments
of  rooting media viz. T1: Coconut husk:
Vermicompost (1:1), T2: Coconut husk:
Vermicompost: Soil (1:1:1), T3: Soil: FYM (1:1),
T4: Coconut husk: Vermicompost: Lime (1:1:0.1),
T5: Soil: Bleaching Powder (1:0.01) and T6: Control
(only field soil) was started under polyhouse to
study incidence of  bacterial wilt. The minimum
bacterial wilt incidence (20.0 %) was recorded in
T4 (Coconut Husk + Vermicompost + Lime) media
along with maximum root weight (186.7g/plant).

Soil less rooting media in T4 avoided initial
inoculum of  wilt pathogen (Ralstonia solanacearum)
and further improvement in rooting media pH
through lime and coconut husk also reduced the
wilt incidence significantly.

Evaluation of green onion and carrot

Five varieties of  onion viz. NHRDF Red, Agrifound
Dark Red, Agrifound Light Red, Agrifound Rose
and Agrifound White were evaluated in polyhouse
for green onion purpose out of  which two varieties
viz. NHRDF Red (6.3t/ha) and Agrifound Dark Red
(5.7t/ha) were found promising. IPC-HT-2 (4.9t/ha)
and Pusa Harita (4.2t/ha) were found to be
promising among five varieties of  carrot brought
from IARI.

Variety x spacing trial of cauliflower

Two varieties of cauliflower White Marbal and White
Shot were evaluated with four spacing levels under
polyhouse condition (Plate 6). The highest yield of
Cauliflower var. White Marbal was observed at spacing
level of  45x30cm (22.4t/ha) which was significantly
higher than 50x40cm (16.0t/ha) and 50x30 cm (17.4t/
ha) while non-significant difference was observed with
40x30cm (21.4t/ha). Similarly, highest curd yield (17.73
t /ha) was recorded from cauliflower cv. White Shot
transplanted at 45 x 30 cm spacing level followed by 50
x 40cm (14.09t/ha). (Table 1)

Plate 6.  Field view of  cauliflower trial

White Marbal White Shot
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Variety Spacing level No. of Leaf Curd Stem Stem Curd
leaves weight weight weight length yield

(g) (g) (g) (g) (t/ha)

White Marbal 50x40cm 21.2 560 300 106 18 16.02

45x30cm 22.0 395 337 68.6 14.4 22.47

40x30cm 23.2 320 286 73 14.8 21.45

50x30cm 18.4 410 290 87 17.4 17.40

White Shot 50x40cm 16.6 333 313 75 17.8 14.09

45x30cm 17.4 305 266 70 16.4 17.73

40x30cm 19 270 161 58 17.2 12.07

50x30cm 15.8 268 203 59 17.6 12.18

SE(m) 1.32 37.54 32.61 7.30 0.71 0.83

C.D.(P=0.05) 3.86 109.33 94.95 21.26 2.09 3.58

C.V. (%) 15.45 23.47 27.05 21.89 9.62 20.36

PhPhPhPhPhysiysiysiysiysiochemical and Molecular Characterizatiochemical and Molecular Characterizatiochemical and Molecular Characterizatiochemical and Molecular Characterizatiochemical and Molecular Characterization of Multiple and Singleon of Multiple and Singleon of Multiple and Singleon of Multiple and Singleon of Multiple and Single
Season FloSeason FloSeason FloSeason FloSeason Flowering Genotypes of Mangwering Genotypes of Mangwering Genotypes of Mangwering Genotypes of Mangwering Genotypes of Mangooooo

Dipak Nayak, Shrawan Singh, M. Sankaran, D.
R. Singh, V. Damodaran, Naresh Kumar and R.
C. Srivastava
A series of  exploration were undertaken in different
parts of  south, middle and north Andaman districts
to identify multiple and single season flowering
genotypes of  mango. Out of  136 genotypes
identified, 47 genotypes were found multiple seasons
flowering in nature (Table 2). The maximum number
of  multiple seasons flowering genotypes were
obtained from South Andaman while minimum

number from Middle Andaman. The entire identified

genotypes will be taken for molecular

characterization and genotypes identified from Port

Blair areas will be taken to carryout the physiological

and biochemical characterization.  It was found that

very few genotypes had good fruit quality and most

of  the identified genotypes were chance seedling in

origin. Eight superior genotypes were selected on the

basis of  fruit quality parameters and among them

three genotypes were multiple seasons and five
genotypes were early flowering in nature.

Table 1. Performance of cauliflower varieties at different spacing levels in polyhouse

Table 2. Identification of multiple and single season flowering mango genotypes from Andaman
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Characterization of  selected superior genotypes has been done (Table 3 & Plate 7). The highest fruit weight
(278.20 g) was recorded in DNP-Basanti while lowest in NBTL-SKS-3 (169.88 g). The genotype GCR-
Balsan showed the maximum pulp content (193.43 g). The highest TSS (brix value) was recorded in KDG-
Albi (23.42 0B) while minimum in LPR-Mridha (20.60 0B).

Table 3. Characterization of superior mango genotypes for fruit quality

The genotype KDG-Albi was early in maturity and

ripened in the first week of  March while others

started ripening in the last week of  March. In recent

past, fruit borer and anthracnose emerged as major

problems of  mango grown in tropical humid

conditions of  Bay Island. Interestingly, all the

identified superior genotypes were found free from

fruit borer and anthracnose. These superior

genotypes will be multiplied and conserved in our

institute farm for detail study and future possible

release as variety for Bay Island condition.
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Plate 7. Identified superior genotypes of  mango from Islands

StandardizatiStandardizatiStandardizatiStandardizatiStandardization of on of on of on of on of TTTTTechnologechnologechnologechnologechnology fy fy fy fy for Productior Productior Productior Productior Production of Quality floon of Quality floon of Quality floon of Quality floon of Quality flowers underwers underwers underwers underwers under
Island ecosystemIsland ecosystemIsland ecosystemIsland ecosystemIsland ecosystem

Dipak Nayak, R. Sudha and V. B. Pandey
i) Gerbera

The performance of  different varieties of  Gerbera
was studied for third consecutive year under
protected condition. Observations on growth and
reproductive parameters viz. plant spread, number
of  leaves/plant, stalk length, number of  ray florets,
number of  suckers/plant, flower diameter and
number of  flowers/plant were recorded (Table 4).

The variety Lorca (69.57 cm) showed the maximum

plant spread followed by Marinilla (69.47 cm),
Galileo (68.27 cm) and Villsar (67.26 cm). The
number of  leaves per plant were recorded highest in
var. Sonata (28.67 no.) which was at par with var.
Judy (24.22) and Manizale (23.78). The longest stalk
length was observed in var. Palmira (67.62 cm) while
minimum in var. Lorca (44.47 cm). Variety Loriana
(4.33) produced the highest number of  suckers/ plant
followed by Province (3.78) and Manizale (3.78). The
largest size of  flower was observed in var. Galileo
(12.96 cm) followed by Palmira (12.77 cm) and Judy

Multiple seasons flowering genotypes
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(11.74 cm), while the maximum number of  ray florets
was observed in Judy (325.78). The variety Manizale
(31.11) produced the highest no. of  flowers per plant

which was at par with var. Sonata (30.78) and
Loriana (29.89) while minimum in Figaro (7.44).

Table 4. Performance of gerbera varieties under protected condition in Bay Islands.

Varieties Plant No. of Stalk No. of No. of Flower No. of
spread Leaves/ Length Ray Suckers/ Diameter Flowers/
(cm) Plant (cm) Florets Plant (cm)  Plant

Antonio 63.01 16.56 50.76 219.44 2.78 10.27 9.56
Figaro 64.74 14.22 47.33 237.33 3.00 10.16 7.44
Galileo 68.27 16.33 54.92 228.33 3.44 12.96 20.00
Judy 62.47 24.22 46.11 325.78 2.89 11.74 7.56
Lorca 69.57 14.56 44.47 233.56 3.00 8.69 13.44
Loriana 66.29 11.89 50.92 155.33 4.33 11.32 29.89
Manizale 63.28 23.78 45.20 242.33 3.78 11.15 31.11
Marinillia 69.47 15.89 59.07 155.00 3.56 8.64 10.11
Palmira 55.33 15.56 67.62 230.00 3.00 12.77 14.33
Pia 63.99 13.22 56.68 188.33 3.56 9.09 23.11
Province 60.27 17.33 54.63 216.11 3.78 10.47 19.78
Ravel 61.94 19.78 52.2 214.00 3.22 10.61 14.78
Sonata 64.48 28.67 52.9 203.22 3.33 10.42 30.78
Teresa 63.2 14.11 52.42 163.56 3.33 11.00 15.33
Villsar 67.26 16.00 51.9 155.89 3.11 10.83 18.67
Mean 64.24 17.47 52.48 211.21 3.34 10.67 17.73
Se(m) 0.66 0.79 1.01 6.71 0.09 0.22 1.28
Lsd @5% 5.19 5.52 7.01 20.56 0.81 1.54 6.88

ii) Rose

The varietal evaluation trial with seven cut flower
roses was continued for the third year under protected
condition. Data pertaining to third year observations
are given in Table 5.

The plant height ranged from Tineka (36.95 cm) to
Movie Star (94.65 cm). Maximum number of

secondary branches was recorded in Tineka (5.89).
Variety Tineka (5.51 cm) produced the largest flower
followed by var. Biyanka (4.90 cm) and First Red (4.34
cm). The maximum no. of  petals per flower was
observed in Noble Se (22.89) while minimum no. of
petals in var. Ravel (12.78). The longest flower stalk
length was found in var. First Red (14.88 cm) followed
by Grand Gala (14.42 cm) and Movie Star (14.36 cm).

Table 5. Performance of rose varieties under protected condition in Bay Islands.
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iii) Tuberose

Observations on growth and reproductive
parameters were taken to evaluate the performance
of  tuberose var. Shringar under the protected
structure covered with 50% agro shed net and in open

condition. The performance under protected
conditions was better in terms maximum number of
leaves (60.15), spikes/ plant (2.17), florets/ spike
(22.17), length of  spikes (60.15 cm) and florets
diameter (23.78 mm) .

ImproImproImproImproImprovvvvvement of Coconut and ement of Coconut and ement of Coconut and ement of Coconut and ement of Coconut and ArecanutArecanutArecanutArecanutArecanut

M.Sankaran, V. Damodaran, D.R.Singh,
R.C.Srivastava, I.Jaisankar and L.B Singh

About 24 exotic and 6 Nicobar accessions are being
maintained at WCGC, Sipighat and all those
accessions have been described with International
Descriptor (COGENT) given by IPGRI (Plate 8).
The parameters like weight of  fruit (gm), length of
fruit (cm), breadth of  fruit(cm) ,thickness of  husk
(cm), weight of  husk(gm), weight of  nut(gm),
volume of  nut water(ml), volume of  cavity(ml),
thickness of  kernel (cm), thickness of  shell(cm)
weight of  wet kernel (gm), weight of  shell(gm),
weight of  copra/nut(gm)  oil percentage (%), free
amino acid, leaf phenol, total sugar and reducing
sugar  were estimated with the use of  standard
procedure. Out of  30 accessions tested, about 8
accessions (14, 15, 16, 17, 20, 21, 27 &28) were found
to be good and remaining 22 accessions were poor
in terms of  taste score given by the expert (Plate 9).
Highest quantity of  tender nut water recorded in
accession 14 (915ml/nut), accession-28 (575ml/nut),
accession-15 (547ml/nut) as compared to 117 ml/
nut in accession-8. The accessions 14, 15 & 28 can be
promoted for tender nut & copra production. The
highest quantity of  free amino acid was recorded in

Plate 8. COGENT descriptor of CARI- Omkar

accession 15 (3.55 mg/ml) where as the lowest in
accession 16 (1.31mg/ml) was recorded .The highest
amount of  total sugar was recorded in accession 7
(461.22mg/100ml) and lowest (218.96mg/100ml) in
accession 15. Similarly, the total reducing sugar
content was highest (328.89mg/100ml) in accession
21 and lowest (198.65mg/ml) in accession 18.

Plate 9. Organoleptic test for tender nut water

Genetic diversity analysis of World Coconut
germplasm by using RAPD Markers

The genetic relationship of  24 exotic collections and
6 indigenous accessions were analyzed by using the
RAPD primers. Out of  35 primers tested, only 13
primers were amplified with the genomic DNA and
shown the polymorphic patterns (Plate 10). The
results reveal that the polymorphic information
content (PIC) was highest with OPF-19 primer (0.86)
and lowest PIC value (0.59).

The size of  amplicon was varying from 100bp to 1395
bp with tested RAPD primers. However, the lowest
amplicon (100bp) was observed with OPH-29 and
the highest (1395) with OPF-1395 (Table 6). It was
found that the primers such as OPF-19, OPF-13,
OPF-20, OPH-25 & OPP-15 have shown
polymorphism across the genotypes tested.
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Plate 10. PCR profile of  WCGC accessions by using RAPD primer OPF-19

Table 6. Polymorphic information content and range of product size with RAPD primers

RAPD Primer Sequence Polymorphic PIC Value Product size
(No.of  accessions)

OPF-04 GGTGATCAGG 14 0.86 400-1100
OPF-05 CCGAATTCCC 6 0.59 720-1300
OPF-06 GGGAATTCGG 16 0.81 290-1210
OPF-07 CCGATATCCC 21 0.76 350-665
OPF-12 ACGGTACCAG 22 0.69 390-790
OPF-13 GGCTGCAGAA 27 0.86 180-1070
OPF-19 CCTCTAGACC 28 0.86 190-1395
OPF-20 GGTCTAGAGG 23 0.76 185-1235
OPH-28 GGACCCAACC 20 0.48 170-1200
OPH-29 CGCCCGTTCC 6 0.24 100-1300
OPH-25 AGCGTCACCC 23 0.47 500-1150
OPH-24 TCGCCGCCCA 17 0.48 250-1000
OPP-15 GGAAGCCAAC 22 0.49 250-1150

Fig 5. Dendrogram constructed for WCGC accessions by using RAPD primers
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According the similarity matrix, it was found that
the existence of  huge variability among the
accessions of  WCGC (1-5 clusters) and some of  the
indigenous accessions (28 & 29) has shown high
similarity with exotic accessions (Fig 5.)

Genetic diversity analysis of areca nut by using
RAPD primers

The genetic diversity of  arecanut varieties such as
Mangla, Samruddhi, CARI-Sel-1, Calicut-35, Calicut-
1, Dwarf  and Wild arecanut were done by using
RAPD markers. Out of  30 primers tested, only 11

primers amplified. The highest number of  bands was
obtained with primer OPH-48 (48) followed by OPH-
8 (47) and OPH-46 (46) (Plate 11) while minimum
number of  band was generated with OPH-41 (39).
The maximum number of  bands per marker per
genotype was obtained from OPH-35 (4.8) followed
by OPH-8(4.7) and OPH-46 (4.6) and OPH-42(4.5).

The highest PIC value was obtained (0.60) with
OPH-35 followed by OPF-10 (0.44) where as the
lowest PIC value was obtained in (0.17) with OPH-
41 primer (Table 7).

Sl. No. RAPD Marker sequence PIC value Range of Range of
markers (5’ to 3’) amplicons in amplicon

individual size (bp)
genotypes

1. OPH-8 GTCCGTACTG 0.29 1-7 150-1000
2. OPH-35 CGATCGGGAA 0.60 1-5 380-800
3. OPH-41 ATTTGATCGC 0.17 1-8 300-1500
4. OPH-42 ACGCTGATCA 0.28 1-6 270-1000
5. OPP-46 GCAGTACTCC 0.29 1-6 300-1000
6 OPF-1 ACGGATCCTG 0.38 1-9 200-800
7 OPF-8 GGGATATCGG 0.30 1-12 250-1400
8 OPF-9 CCAAGCTTCC 0.35 1-8 250-850
9 OPF-10 GGAAGCTTGG 0.44 1-10 350-1050
10 OPF-15 CCAGTACTCC 0.29 1-7 450-1500
11 OPF-16 GGAGTACTGG 0.33 1-10 270-1080

Table 7. Polymorphic Information Content and Range of amplicon obtained in Arecanut

Plate 11. PCR profile of  areca nut varieties by uisng
RAPD primer (OPH-46)

( M- Mangla, S- Samrudhi,  CS-CARI-Sel-1, SB-South
Block & HB-Hill block)

Fig 6. Dendrogram constructed for arecanut varieties by
using RAPD primers

The dendrogram shows that huge variability exists
between wild arecanut and cultivated varieties
(Fig. 6) It was found that CARI-Sel-1 is a natural
cross between the Mangla and Samruddhi

Performance of  arecanut varieties at different
locations of CARI

The yield and yield contributing traits of  arecanut
varieties such as CARI-Sel-1, Mangala, Samrudhi
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and Calicut-35 were recorded from three blocks
viz., Fodder block, Hill block and KVK block. The
CARI-Sel-1 was found to be high yielding (421.70
nuts/palm) in all three blocks. The highest chali
weight was recorded in Samrudhi (10.30 g/nut)

followed by CARI-Sel-1  (9.60 g/nut) as compared
to the Calicut-35 (7.60 g/nut). Similarly, the chali
yield was found to be high in CARI-Sel-1 (4.40
kg/ palm) against the yield of Mangla (3.0 kg/
palm) as check .

IdentifIdentifIdentifIdentifIdentificatiicatiicatiicatiication,on,on,on,on, Evaluati Evaluati Evaluati Evaluati Evaluation and Deon and Deon and Deon and Deon and Devvvvvelopment of Silvipastoral Systemelopment of Silvipastoral Systemelopment of Silvipastoral Systemelopment of Silvipastoral Systemelopment of Silvipastoral System
fffffor Bay Island Conditior Bay Island Conditior Bay Island Conditior Bay Island Conditior Bay Island Conditiononononon

I. Jaisankar T.P. Swarnam S. Jeyakumar M.
Sankaran and N.C. Choudhuri
Three fodder grasses viz. Para (G

1
), Guinea (G

2
) and

Ischaemum rugosum (G
3
) were grown under the four

indigenous fodder trees i.e. Mussanda macrophylla

(T
1
), Treama tomentosa (T

2
), Ficus hispida (T

3
),

Euphorbia  sp. (T
4
) and open (T

5
) under natural forest

system and estimated the yield and other parameters
at Garacharma farm (Plate 12).

Plate 12. Established fodder tree based silvipasture system at Garacharma  farm

The results revealed that among the fodder trees Ficus
hispida grew to the maximum height (9.0 m) which is
significantly higher than the Mussanda macrophylla and
the lowest height was recorded in Treama tomentosa (7.2
m) in natural condition. In respect of DBH, Euphorbia
sp. registered higher value of 9.8 cm which was followed
by Ficus hispida (8.1 cm). However, the number of
branches per tree was highly influenced by the tree
species. Mussanda macrophylla registered significantly
higher number of  branches (19.3) followed by Ficus
hispida and Treama tomentosa. Average fodder yield of
31.8 kg/tree was recorded in Ficus hispida which was
significantly higher than the Mussanda macrophylla (26.3
kg/tree). Though, the Mussanda macrophylla has
recorded higher number of branches, the fodder yield
is lesser than Ficus hispida mainly due to the higher leaf
weight and number of leaves (Table 8).

The nutritional analysis of  leaves indicated that Ficus
hispida has higher crude protein (18.53 %) crude fibre

(14.93 %), calcium (3.05 %) and phosphorus (0.34
%) content followed by  Trema tomentosa. The Trema
tomentosa has registered the higher gross energy value
of 3753 kcal/kg and Ficus hispida 3627 kcal/kg of
gross energy which indicates Ficus hispida could be a
potential tree fodder source for cattle and goat
particularly for lactating animals to improve milk
yield and these tree fodders could be used as an
ingredient for preparing the total mixed ration using
locally available feed resources. Interaction between
grasses and trees were significant for the parameters
like height and number of  tillers of  the grasses.
However, the yield of  fodder grasses was not
influenced either by trees or open condition. Grasses
planted under the Treama tomentosa (T

2
) have grown

taller (131.1 cm) and recorded more number of  tillers
as compared to other fodder trees. Among the
grasses, Para grass has grown taller (147.7 cm) with
more number of  tillers (15.8) and the lowest was
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observed in Ischaemum rugosum. Similar trend was
observed for yield of  other fodder grasses.
Growing of  grasses in open condition recorded
lowest yield of  151.1 t ha-1 which might be due to
the fact that these grasses develop higher biomass
under shade condition. Among the grasses Guinea
grass (G

2
) registered highest yield of  209.2 t ha-1

followed by Para grass (193.7 t ha-1) irrespective
of  fodder trees. The interaction effect between trees
and grasses are found to be insignificant. Under
Treama tomentosa highest yield of  grasses were
observed (173.9 t ha-1) and among the grasses
Guinea grass recorded the highest yield of  224.0 t
ha-1(Table 9). During 2009-10 also it was observed
that the performance of  grasses was better under
Treama tomentosa. Similarly Guinea grass
performed better under all the treatments. In
general the yield has increased in all the treatments

in the second year due to recycling of  nutrients
from the leaves of  the fodder trees.

Analysis of  soil sample (0-30 cm) collected from
different grasses grown under various fodder trees
indicated that the available N, P and K varied from
161.3 to 175.2, 13.4 to 15.0 and 73.4 to 82.0 kg ha-1,
respectively. The available N was found to be
significantly higher in open (T

5
) condition and among

the grasses G
1
 and G

3 
contains higher N than

 
G

2
.

However, there is no significant difference in available
P and K content under different grasses and fodder
trees. The interaction effect under open condition
(T

5
) was found to contain significantly higher N than

other treatments. The lower available N, P and K in
Guinea grass (G

2
) could be attributed to the higher

biomass production of  this grasses and higher
removal of  nutrients from the soil compared to the
Para grass (G

1
) and Ischaemum rugosum (G

3
).

Table. 9 Effect of fodder trees on the growth parameters of fodder grasses (Average of seven cuttings)

G1: Para grass G2 : Guinea G3 : Ischemum rugosum

Table 8. Growth and yield parameters of fodder trees

* Diameter at Breast Height Level

Treatments Height(m) DBH*(cm) No. of branches Ave. fodder
yield kg/tree

Mussanda macrophylla (T
1
) 8.5 5.2 19.3 26.3

Treama tomentosa (T
2
) 7.2 6.4 13.3 15.3

Ficus hispida. (T
3
) 9.0 8.1 15.0 31.8

Euphorbia sp. (T
4
) 7.6 9.8 11.0 14.0

Mean 8.0 7.3 14.6 21.8
SEd 0.7 0.2 1.0 2.3
CD(P=0.05) 1.6 0.5 2.3 5.1
CV% 12.3 4.4 9.7 14.7
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StandardizatiStandardizatiStandardizatiStandardizatiStandardization of agrotechnique fon of agrotechnique fon of agrotechnique fon of agrotechnique fon of agrotechnique for organic bor organic bor organic bor organic bor organic black pepper cultilack pepper cultilack pepper cultilack pepper cultilack pepper cultivativativativativationonononon
in in in in in A&N IslandsA&N IslandsA&N IslandsA&N IslandsA&N Islands

I.Jai Sanker, Krishna Kumar and S. Bhagat
An experiment was laid out in randomized block
design with four replications to standardize the or-
ganic source of  nutrients for organic cultivation of
black pepper under coconut based intercropping sys-
tem (Plate 13). The treatments comprised of
Vermicompost+Biopotash (T1), recommended dose
of  NPK (T2), Vermicompost (T3), Gliricidia leaf
manure (T4) and Control (T5). The organic sources
were estimated for nutrients level to supply the rec-
ommended dose of  NPK to black pepper (100:40:140
g/ vine) and coconut (500:320:1200 g/tree) respec-
tively. The results revealed that the growth and yield
of  black pepper was highly influenced by applica-
tion of organic amendments along with inorganic
nutrients. The highest number of  vines, fruiting
branches and total spikelet (17.5, 104.8 and 209.3
respectively) were recorded under inorganic NPK ap-
plication, which is on par with the application of
vermicompost + Bio potash and vermicompost alone.
The growth attributes yield attributes such as berries

weight/ Spikelet in terms of  fresh and dry weight
(18.3g and  5.5g respectively) were also recorded
higher in inorganic NPK followed by vermicompost
and bio potash(18.0g and  5.3g respectively). Appli-
cation of inorganic NPK (420.8 kg ha-1) resulted in
significantly higher in black pepper yield followed by
T1 (398.4 kg ha-1). This might be due to the quick
release of  nutrients from the inorganic sources as
compared to organic sources. Control recorded the
lowest yield of  161.6 kg ha-1. Application of  organic
and inorganic nutrients along with spray formulation
significantly influenced the growth and yield at-
tributes of  black pepper. The application of  spray
formulation with organic and inorganic nutrients re-
sulted in improved growth and yield attributes of
black pepper which is evident that inorganic NPK +
Bordeaux mixture registered the maximum total yield
of  black pepper by registering 473.0 kg ha-1 followed
by NPK + Neem Leaf Decoction and NPK +
Biopotash + Pseudomonas. The lowest total yield of
148.9 kg ha-1 was recorded in control (Table 10.).

Plate 13. Black pepper on Gliricidia standards as intercrop of  coconut garden
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Table 10. Effect of organic and inorganic nutrients along with spray formulations on the growth and
yield of black pepper

Treatments* No. of No. of Total Fresh Dry Total
vines/ fruiting spikelet spikelet spikelet yield
1m ht branches /tree wt (g) wt (g) (Kg/ha)

Vermicompost+BP +NLD(T
1
) 15.3 99.7 207.7 18 5.3 403.1

Vermicompost+BP+BM(T
2
) 18.7 105.3 215.7 22 5.5 429.1

Vermicompost+BP+  Pseudomonas (T
3
) 13.3 97 207 18.3 5.8 439.6

NPK+NLD(T
4
) 17 107 213.7 21 5.9 458.9

NPK+BM (T
5
) 19.3 110.3 219 27.3 5.9 473

NPK+Pseudomonas (T
6
) 16.3 105 210 22.7 5.6 425.61

Vermicompost+NLD (T
7
) 14.3 91 153 15.3 3.8 211.7

Vermicompost+BM(T
8
) 15.3 89.7 159.7 19 5.2 302.4

Vermicompost+Pseudomonas (T
9
) 12.3 88.3 150 15.7 4.2 227.6

Gliricidia leaf+NLD (T
10

) 12 72.3 148.7 15 3.9 210.9
Gliricidia leaf+BM(T

11
) 11.7 71 149.7 15.3 4 216.3

Gliricidia leaf+Pseudomonas (T
12

) 10.3 61 112.3 14.7 4.4 181.3
Control (T

13
) 9.3 51.3 99 13.7 4.1 148.9

SEd 0.7 2.2 3.8 0.8 0.2 13.4
CD (0.05%) 1.4 4.5 7.8 1.6 0.4 27.7
CV% 5.8 3.1 2.7 5 4.4 5.2

*BP- Biopotash; NLD-Neem Leaf Decoction; BM-Bordeaux Mixture

AICRP on AICRP on AICRP on AICRP on AICRP on TTTTTuber Cropsuber Cropsuber Cropsuber Cropsuber Crops

M. Sankaran, V. Damodaran, D.R. Singh and
R.C. Srivastava
The collection, conservation, characterization,
cataloguing of  different types/ cultivars of  genetic
resources of  root and tubers were done (Plate 14 &

Plate 14. Amorphophallus diversity from Islands

15). About 11 different types Dioscorea sp
Amorphophallus carnosus, Amorphophallus muelleri,
Amorphophallus longistylus and 4 cultivated types have
been identified and planted at Garacharma farm for
multiplication.

Amorphophallus carnosus A.carnosus A.companulatus
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Plate 15. Dioscorea diversity from Islands

Molecular Characterization of Dioscorea sp by
using RAPD
Out of the 15 RAPD primers screened for
polymorphism survey in pooled DNA of  14 varieties
of  Dioscorea sp. In tuber crops sample collections, 8

primers were amplified while 7 primers were not
amplified and showed polymorphic bands (Plate 16).
These 7 polymorphic primers were used for
generating molecular data for genetic diversity
analysis of  Dioscorea sp (Table 11.).

In 14 accessions of  Dioscorea sp, the highest number
of  bands was obtained with primer OPH-35 (60)
followed by OPP-15 (58) OPH-46 (42) and OPH- 44
(32) OPH-8 (26) OPH-16 (21) while minimum
number of  band was generated with OPH-14 (15).

Maximum number of  bands per marker per genotype
was obtained from OPH-35 (4.3) followed by OPP-
15 (4.1) and less number of  bands were generated
by OPH- 14 (1.1). The amplicon size from all 5
studied primers was ranged from 100 to 1200 bp.

Table 11. RAPD primers and their polymorphic information content used in Dioscorea sp.

Sl. No. RAPD Marker sequence PIC value Range of Range of
markers (5’ to 3’) amplicons amplicon

in individual size (bp)
genotypes

1 OPH-8 GTCCGTACTG 0.32 1-9 100-1100

2 OPH-35 CGATCGGGAA 0.35 1-6 350-800

3 OPH-44 TGCCCTGCCT 0.43 1-7 200-1000

4 OPH-46 GCAGTACTCC 0.35 1-11 300-1200

5 OPP-15 GGAAGCCAAC 0.44 1-10 200-1000

6 OPF-14 TGCTGCAGGT 0.41 1-3 400-600

7 OPF-16 GGAGTACTGG 0.28 1-8 350-1000
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Above dendogram shows the value of  genetic
variation and similarity between 14 verities of
Dioscorea sp. value range between 0.13 - 0.34. Other
4 cluster species were mostly related range between
0.53 -0.71. Another 5 cluster in sub group related
range between 0.68- 1.0.

Molecular Characterisation of Amorphophallus
sp. by using RAPD primers

About ten tuber samples (varieties/local types) of
elephant foot yam were collected from polyhouse at
horticulture farm, CARI, Andaman, India. This was
amplified with 5 RAPD primers to ascertain the level
of  genetic diversity within different germplasm
different geographical regions. A total of  158 bands
RAPD loci were scored (Plate 17 & 18). The primers
such as OPH-36, OPH-8, OPH-46, OPF-12 & OPF-
10 have shown the polymorphism. The PIC value is
ranging from 0.36-0.42 and maximum no. of  scorable
bands obtained with OPH-46 (52) & OPH-8 (52). Plate 18.  PCR profile of  Amorphophallus sp

Plate  17.Genomic DNA obtained from corm

Plate 16. PCR profile of  Dioscorea sp. by using
RAPD primers

Fig. 7.  Dendrogram constructed for Dioscorea sp. by
using RAPD primers
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Fig 8. Dendrogram constructed for Amorphophallus sp.
by using RAPD primer

The A.carnosus (H1) ,A.muelleri ( H2), A.longistylus
are in cluster -2 and  all local types & cultivated  are
in cluster 3 which shows the occurrence of  variability
(Fig 8).

All India Coordinated Research Project on All India Coordinated Research Project on All India Coordinated Research Project on All India Coordinated Research Project on All India Coordinated Research Project on VVVVVegetabegetabegetabegetabegetableslesleslesles

Shrawan Singh, D.R. Singh and V. B. Pandey
Evaluation of 30 entries of  brinjal showed that three
entries in resistant trial viz. BRBWRES5 (IET -BW)
(0.19 kg/sq m), BRBWRES2 (AVT-1 BW) (0.18kg/sq
m) and BRBWRES5 (AVT-1 BW) (0.17kg/sqm)
performed well upto two harvests. While in varietal
evaluation trials (IET Long and IET Round), heavy
incidence of bacterial wilt (23.81 to 95.24%) and fruit
borer (44.0 to 100.0%) was observed. The wilt incidence
in resistance trial was highest in BRBWRES3-IET
(96.67%) while minimum in BRBWRES1-AVT-1
(11.67%). In varietal evaluation trial, wilt was
maximum in KS 224 -IET Round (94.24%) and
minimum in BLB 11 -IET Long (23.81%).

Evaluation of  17 entries of  chilli showed that 11
entries were severely damaged by wilt incidence
(>50% incidence). However, initial yield observations
showed that CA 334 (70g/sq m), CHIVAR 1 (69g/sq
m), CHIVAR 3 (62.67g/sq m) of  IET trial and
CHIVAR 5 (61.36g/sq m) and CHIVAR-2 (40.54g/
sq m) of  AVT-1 are performing well.

Under germplasm collection and evaluation, two
collections of  each Trichosanthes tricuspidata (2) and
Momordica cochinchinensis (One), Luffa spp. (two) were
collected from Islands and sown for evaluation. The
collected wild fruits of  Trichosanthes tricuspidata (Plate
19) were fractionated into different parts and
evaluated for biochemical parameters. Tricosanthes
tricuspidata was analyzed for phytochemicals and

antinutritional factors using standard protocols. It
was observed that pulp portion contains high amount
in tannin (703.09 mg/100g), carotenoid (350.65 μg/
100ml) anthocyanin (226.35 mg/100g) and vitamin
C (187.78 mg/100g) while polyphenol (323.70 mg/
100g) and flavonoid (269.66 mg/100g) are rich in
pericarp fraction of  fruits. The antioxidant activity
was found to be maximum for methonolic extract
of  pericarp fraction of  fruits (81.15%). Among
antinutritional factors, phytate content was highest
in pulp fraction while saponin and nitrate in seeds
109.3 mg/100g and 23.3 mg/100g, respectively. The
oxalate content was maximum in pericarp fraction
of  the Trichosanthes fruits (38.5 mg/100g). The
phytochemical composition of  different parts shows
potential for extraction of  specific compounds for
health purpose from this unexplored species.

Plate 19. Fractionation of  Trichosanthes
tricuspidatafruits collected from Island
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D.R. Singh, R.C. Srivastava, Shrawan Singh,
Jai Sunder, Subhash Chand and Krishna
Kumar
Standardization of planting geometry

Three different treatments viz., removal of  all
branches except 3 pairs of  branches from lower end
(T

1
),

 
removal of  all branches except 4 pairs of

branches from lower end ((T
2
) while treatment T

3 
is

removal of  all branches except 5 pairs of  branches
from same were designed. The highest yield was
observed from T3 (3.34 kg/plant/quarter) which is
statistically at par with T2 (2.99 kg/plant/quarter).
The T3 treatment produced maximum number of
fruits (33.75/plant/ quarter) which was statistically
not significant over T2 (33.5/plant/quarter). Better
performance of  T2 was observed from tertiary
branches with more number of  fruits (2.43fruits/
branch/quarter) followed by T3 (1.87 fruits/tertiary
branch/quarter).

Standardization of plant canopy architecture

The experiment on standardization of  plant canopy
architecture was conducted with six treatments viz.,
alternate removal of  branches (T

1
), alternate removal

of  branches + removal of  main stem tip (T
2
), removal

of  main stem tip only (T
3
), removal of  main stem

tip + cutting of  50% of  each leaf  (T
4
), removal of

main stem tip + cutting of tip of each branch (T
5)

and
 
one consequence cutting (T

6
). The highest yield

was recorded from T2 (2.59 kg/plant/quarter)
followed by T4 (2.45 kg/plant/quarter).

Influence of spacing on yield of Morinda
citrifolia

The crop geometry experiment with five spacing
levels viz. 1 x 1m, 1.5 x 1.5m, 2 x 2m, 3x3m and 4x4
m was conducted with five replications and yield
parameters were observed. The highest fruit yield
was observed from 4x4 m spacing level (1.57 kg/
plant/quarter) followed by 3x3 m (1.11 kg/plant/

quarter). However, the plants grown at 3x3 m spacing
level performed well for plant growth parameters and
plant stature.  The interaction between spacing levels
and canopy architecture showed that 4 primary
branches/plant with 4 x 4 m spacing level produced
highest fruit yield (1.41 kg/plant/quarter) followed
by 3 primary branches with 4 x 4 m spacing level
(1.34 kg/plant/quarter).

Influence of canopy architecture on Morinda
citrifolia in intercropping systems

Among three treatments on canopy architecture in
Arecanut+ Noni system, 4 primary branches/plant
produced maximum number of  fruits (7.50fruits/
plant/quarter) followed by 3 primary branches/plant
(7.45fruits/plant/quarter). However, the highest fruit
yield was observed from plants with 3 primary
branch (0.69kg/plant/quarter) followed by plants
with 4 primary branches (0.59kg/plant/quarter). In
similar kind of  experiment in Arecanut+Noni+
Banana system, the highest yield was recorded in
plants with 3 primary branches (0.78kg/plant/
quarter) which was significant than 4 and 3 number
of  primary branches (0.64kg/plant/quarter).
However, the observations need to be continued for
two more years to confirm the findings.

Influence of different organic sources on
Morinda citrifolia in sloppy lands

The study on influence of  different organic sources
of  nutrients on noni was started with six number of
treatments viz. T1 (poultry manure), T2 (goat
manure), T3 (Farm yard manure), T4 (Gliricidia
leaves), T5 (coconut husk) and T6 (Arecanut husk)
and one control in sloppy land. The yield parameters
were recorded at quarterly interval. It was observed
that T2 performed well in June month for fruit yield
(1.66 kg/plant/quarter) and fruit numbers (15.84/
plant/quarter). In December, the fruit yield was
highest in T1 (1.01 kg/plant/quarter) followed by
T2 (0.95 kg/plant/quarter). The variations might be
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due to difference in decomposition and nutrient
release properties of  these two sources. The yield
from other sources as well as control was significantly
less than poultry manure and goat manure.

Evaluation of bush type accessions of Morinda
citrifolia

The highest fruit yield was observed in TRA-II
(3.03kg/plant/quarter) followed by TRA-I (2.92kg/
plant/quarter) and TRA-IV (2.9kg/plant/ quarter).
However, the number of  fruits were highest in TRA-
IV (44.0 fruits/plant/ quarter) followed by TRA-I I
(43.87 fruits/plant/ quarter). The yield difference is
due to small size of  fruits in TRA-IV than TRA-II.
The consistency in above bearing nature of  plants
was observed to be more in TRA-II and TRA-III.

Phytochemical characterization using High
Performance Liquid Chromatography (HPLC) was
done in TRA I and TRA II accessions and it was
observed that major Anthocyanins in TRA-I were
Procyanidin, Procyanidin B3,  Pelargonidin 3-
glucoside, Cyanidin 3-diglucoside-5-glucoside,
Cyanidin-3-glucoside, Pelargonidin, Peonidin,
Malvidin and Delphinidin-3-glucoside while in TRA-
II only one Procyanidin B2 compound was
identified. Among Carotenoids, Leutin and
Zeaxanthin were observed in both accessions. The
phenolics characterization showed that Procatechuic
acid, Procyanidin B3, Epigallocatechin gallate,
Catechin-gallate, Naringin and Vanilic acid
compounds were present in TRA-I while
Procatechuic acid and Procyanidin B3 were reported
in TRA-II.

Evaluation of ecotypes of Morinda citrifolia

The evaluation of  40 ecotypes of  Morinda citrifolia
was done for yield and other parameters. Three
categories for fruit size (small- 50-100g; medium-
100-150g and big- >150g) were made to characterize
ecotypes. Maximum ecotypes produced fruits with
small and medium category. Six ecotypes viz., MC1,
MC2, MC5, MCB3, MCA2 and MCA5 did not
produce big sized fruits. The promising ecotypes were
identified as MCB-1 (3.12kg/plant/quarter), 3S1

(2.73kg/plant/quarter), 4S1 (2.70kg/plant/quarter),
MC-5(2.36kg/plant/quarter) and 3S5 (2.34kg/
plant/quarter). Further evaluation of  ecotypes for
yield and other traits is under progress.

The highest total polyphenol content was observed
in HDT-66 (856.18 mg/100g) and the lowest was
observed in MCB-1 (226.80 mg/100g). The total
anthocyanin content was found to be highest in
MCB-1 (960.18 mg/100g), carotenoids in 4S-1
(64.76μg/ml) and flavonoid in 1S-5 (291.5 mg/100g).
The tannin content was maximum in 1S-5 (927.78
mg/100g) while ascorbic acid was maximum in MC-
5 (145.25 mg/100g). The antioxidant activity of  fruit
extracts was estimated to be highest in 1S-2 (94.53%).

Evaluation of Nicobar collections

The Morinda citrifolia accessions collected from
Nicobar Islands showed large variation for growth
parameters. The maximum increase in plant height
was observed in Nic 14 (344.76%) followed by Nic
17 (146.11%), while minimum growth rate was
recorded from Nic 11 (28.57%). Similar pattern was
observed for stem girth and number of  leaves in Nic
14. However, number of  primary branches were
recorded maximum in Nic 11 (3.5/plant) followed
by Nic 17 (3.33/plant). The fruit bud differentiation
and fruiting was observed only in two accessions
namely Nic 11 and Nic 17. The initial observations
from the collected materials showed great variation
for growth rate which can be good indication for
identifying suitable dwarf  lines/accessions for
breeding purpose.

Estimation of bioactive compounds in different
parts of Morinda citrifolia

Phytochemicals estimation in different parts of
Morinda citrifolia showed that antioxidant activity was
highest in fruit pulp (74.39%) which may be due to
high polyphenols (250.66 mg/100g) and ascorbic
acid (149.54 mg/100g) content in fruit pulp as both
compounds have strong positive correlation with
antioxidant activity.  Anti-nutritional factors were
estimated to be highest in branch portion viz. nitrate
(24.29 mg/100g), oxalate (41.10 mg/100g) and
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phytate (520.03 mg/100g) while saponin was
maximum in immature fruit (235.98 mg/100g).
Immature fruits contains lowest amount of  nitrate
(17.26 mg/100g), phytate (369.63 mg/100g) and
oxalate (29.21 mg/100g). Differences in
physiological role and polarity of  parts in plant
system may be the reason for variations in
phytochemical constitution in different parts.

Anti-nutritional factors in 33 accessions

Estimation of  anti-nutritional factors in 33 accessions
of  Morinda citrifolia revealed that nitrate content was
highest in HD-6 (98.80 mg/100g) and lowest in
MEM-3 (22.23 mg/100g). Maximum phytate
content was observed in CHTAP-13 (967.98 mg/
100g) and lowest in TRA I (185.06 mg/100g).
Oxalate content was found be highest in ABF-1
(67.05 mg/100g) and the lowest in LH-12 (30.15 mg/
100g) and saponin content was maximum in LH-12
(440 mg/100g) while lowest in LH-1 (130 mg/100g).

Diversity analysis in superior clones of
Morinda citrifolia

Genetic diversity in superior clones of  Morinda

citrifolia was estimated using RAPD and ISSR

markers.  For this, 52 RAPD and 63 ISSR markers

were screened and 16 RAPD and 5 ISSR markers

showed polymorphism. The banding pattern of

RAPD (Plate 20) and ISSR (Plate 21) markers was

analyzed and accessions were scored for presence

and absence of  bands. The combined data for RAPD

and ISSR markers were analyzed and Dendrogram

was constructed (Fig. 9). Two major clusters were

observed with 36 percent similarity. FRW-14 was

found to distinct accession of M. citrifolia. The

remaining accessions were grouped into two clusters

with 45 percent similarity. MEM-3 and MANJ-9

were found to most similar clones in the pool of

superior clones of M. citrifolia.

Plate 20. Banding pattern of  RAPD markers in 33 accessions of  Morinda citrifolia

Plate 21. Banding pattern of  RAPD markers in 33 accessions of  Morinda citrifolia
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Fig. 9. Dendrogram showing genetic diversity for ISSR and RAPD markers in Morinda citrifolia

CollectiCollectiCollectiCollectiCollection,on,on,on,on, Conservati Conservati Conservati Conservati Conservation,on,on,on,on, Characterizati Characterizati Characterizati Characterizati Characterization and Identifon and Identifon and Identifon and Identifon and Identificatiicatiicatiicatiication ofon ofon ofon ofon of
SuperiSuperiSuperiSuperiSuperior Clones of or Clones of or Clones of or Clones of or Clones of Morinda CitrifMorinda CitrifMorinda CitrifMorinda CitrifMorinda Citrifolia olia olia olia olia (WNRF)(WNRF)(WNRF)(WNRF)(WNRF)

D.R. Singh and R.C. Srivastava
Fruit yield parameters of accessions

Yield performance of  22 accessions of  Morinda
citrifolia accessions was recorded and highest yield
was observed in TRA-II (12.16kg/plant/year)
followed by TRA-I (11.71kg/plant/year). Both
accessions were dwarf  and above bearer in nature.
However, among vigorous accessions HD-6a
(8.25kg/plant/year) and SPG-2 (7.60kg/plant/year)
found promising in second year. However, TRA-II
and TRA-I also performed well for consistent harvest
on monthly basis. Thus, these two accessions were
found better for regular supply of  fruits for industrial
purpose.

Estimation of proximate composition in
Morinda citrifolia

Thirty three accessions of  Morinda citrifolia were
analysed for proximate composition.  The highest
juice content was found in HD-6A (65.5%) an lowest
in MEM-1 (22.41%), crude protein was maximum
in FRG-14 (6%) and minimum in (MANJ-9 (2.9%).

Carbohydrate content ranged from 930.40 mg/100g
(LH-1) to 224.16 mg/100g (MANJ-1). The highest
fat content was observed in MAN-1 (0.24%) and
lowest in JGH-5 (0.09%). Crude fibre was highest in
MEM-1 (9.97%) while TSS content was highest in
ABH-1 (9.80Brix) and lowest in MBAY-16 (60Brix).

Fatty acid profiling seeds of Morinda citrifolia
accessions

Fatty acids were extracted from the whole seeds of
three accessions viz. CARI-1, TRA-1 and TRA-2 and
analysed using GC-MS after methyl esterification
and it was found that major acid was linolic acid
followed by oleic acid and palmatic acid (Fig 10).
The highest linolic acid was recorded in TRA II
(8.31mg/lt) followed by TRA-I (6.9431mg/lt) and
CARI 1 (5.9831mg/lt). Similarly, oleic acid and
palmitic acid were also maximum in TRA-II
(1.9131mg/lt; 1.4731mg/lt) followed by TRA-I
(1.5831mg/lt; 1.3031mg/lt) and CARI-1(1.0131mg/
lt; 0.8631mg/lt). It has got more of unsaturated fatty
acids when compared to saturated fatty acids in the
three accessions. Lauric acid and erucic acid not



58 Annual Report 2010-11

C A R I

detected in these accessions.  High linoleic acid is in
all accessions show their potential industrial use as
this fatty acid acts as precursor molecule for the
production of other essential fatty acids needed by
our body, including arachidonic acid, which is
involved in muscle growth, brain development, and
inflammation. The richness of  three accessions for
oleic acid also show potential of  this crop for its
exploitation as fatty acid source. (Fig 10).

Antioxidant activity and phytochemicals in
fresh fruits of Morinda citrifolia accessions

Estimation of  antioxidant activity in fresh fruits from
33 accessions showed that SPG-2 scavenged highest
amount of  DPPH free radicals (81.86%) (Fig. 11).
Phytochemical estimation in 33 accessions was done
and observed that polyphenol content was maximum
in TRA-1 (370.26 mg/100g) while minimum in
MBAY-16 (165.40mg/100g).  Anthocyanin in
accessions was found to be ranged from 163.25mg/
100g (MEM-3) to 340.39 mg/100g (MANJ-1).

Fig 10. Fatty contents in different Morinda citrifolia
accessions

Carotenoid content was maximum in LH-12
(696.26μg/ml) while minimum in NESAH-15
(114.68mg/100g). Total flavonoid content was
maximum in JGH-5(656.18 mg/100g) and tannin
content HD-6 (395.2 mg/100g).  The ascorbic acid
content was found to be maximum in TRA-2
(94.9mg/100g) while minimum in MBAY-16
(71.0mg/100g).

Antioxidant activity and phytochemicals in
juice of Morinda citrifolia accessions

Antioxidant activity estimation of  juice portion of
22 accessions revealed that GAH-1 scavenged
maximum DPPH free radicals (92.64%) (Fig. 12).
Phytochemicals were also estimated and highest
tannin content was observed in CAL-10 (983.22 mg/
100g), anthocyanin in PBAY-7 (876.69 mg/100g)
and polyphenol in TRA-2 (604.49 mg/100g) and
flavonoid in JGH-5(980.90 mg/100g).

Fig 11.  Antioxidant activity of  33 accessions of
Morinda citrifolia at different time interval

Fig 12.  Antioxidant activity at different time
interval of  Morinda juice

Micronutrient estimation

Micronutreint estimation in fourteen accessions of
Morinda citrifolia revealed that Cu content was
maximum in HBAY-11 (95.44 ppm/100gm) followed
by MBAY-16 (94.16 ppm/100gm). Zn content was
maximum in MANJ-9 (984.86 ppm/100gm) followed
by PBAY-7 (975.38 ppm/100gm). Mn content was
maximum in JGH- 5 (739.88 ppm/100gm), Fe
content in CAL-10 (8168.14 ppm/100gm) and Ca
content in HD-6 (9352.98 ppm/100gm). Mg content
was maximum in PBAY-7 (3036.76 ppm/100gm) and
MEM-3 (2992.72 ppm/100gm).
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Shelf life studies on accessions

The shelf  life of  33 accessions was studied in ambient
conditions and accessions were classified into four
categories on the basis of  their physical appearance.
In Category-1, those accessions which are having fruits
with greenish appearance and hard texture at 10th day
of storage were included. It was observed that three
accessions viz. TRA-1, FRG-14 and MEM-3 were
found to be having better storage life upto 10 days.
While maximum genotypes were grouped into
Category-3 (14) followed by Category-2 (9 accessions).

Grafting studies on Morinda citrifolia

The experiment was started to standardize the
protocol for grafting technique in Morinda citrifolia.
The growth and yield parameters were recorded
from grafted plants after one and half  year and
average plant height (110cm), stem girth (15.5cm),
total number of  leaves (121/plant) and number of
primary branches (15/plant) were recorded. The
average fruit weight from grafted plants 65.45g/
plant and average fruit length was 7.9cm and fruit
girth was 26.25cm.

NatiNatiNatiNatiNational Netwonal Netwonal Netwonal Netwonal Network Project on Underutilized Fork Project on Underutilized Fork Project on Underutilized Fork Project on Underutilized Fork Project on Underutilized Fruitsruitsruitsruitsruits

D.R. Singh and R. Sudha
Proximate composition was analyzed in selected
underutilized fruits and observed that protein content
was maximum in Syzygium aquem (158.19mg/100g)
while minimum in Anona muricata (79.09mg/100g).
Total carbohydrate content was observed to be
highest in Malphigia glabra (548.04mg/100g) and
lowest in Anona muricata (97.60mg/100g). Ascorbic
acid was maximum in Mangifera andamanica
(211.81mg/100g) and minimum in Averrhoa billimbi
(61.42mg/100g).

Phytochemical analysis showed that wild jamun
seeds are rich in tannin (665.19 mg/100g) while
phenolics were maximum in Hypherzia sp. seed
powder (323.81mg /100g). Alligator apple leaves
analysis for phytochemicals showed that leaves

contains high amount of  tannins (840.0mg TAE/
100g) with high antioxidant activity (70.8%).
Phytochemicals estimation of  different fruit fractions
of  Uvaria sp. revealed that it is a rich source of
flavonoids (542.13 mg /100g), phenolics (400mg/
100g), carotenoids (383.18 μg/100ml), tannins
(275.56mg TAE/100g), ascorbic acid (225.56mg/
100g) and anthocyanin (275.56mg/100g) with high
antioxidant activity (79.29%). It shows its potential
for health and phytoceutical related studies.
Antinutritional factors estimation revealed that
phytate content was maximum in wild jamun seeds
(585.0 mg/100g) followed by pericarp portion of
Uvaria sp. (506.8 mg/100g).  The results support the
processing and pharmaceutical prospect of  these
underutilized crops from Islands.

Germplasm collectiGermplasm collectiGermplasm collectiGermplasm collectiGermplasm collection,on,on,on,on, e e e e evaluativaluativaluativaluativaluation and identifon and identifon and identifon and identifon and identificatiicatiicatiicatiication of high yieldingon of high yieldingon of high yieldingon of high yieldingon of high yielding
genotypes of Jatropha and Karanja and their multiplicatigenotypes of Jatropha and Karanja and their multiplicatigenotypes of Jatropha and Karanja and their multiplicatigenotypes of Jatropha and Karanja and their multiplicatigenotypes of Jatropha and Karanja and their multiplication in bayon in bayon in bayon in bayon in bay
Islands.Islands.Islands.Islands.Islands.

I. Jaisankar and S. Bhagat
An exploration survey was conducted for identifying
the high yielding plus trees of  Jatropha and Pongamia
in different locations of Andaman. The parameters
such as seeds, seed morphology, growth characters,
plant height, fruiting and oil percentage were

recorded. The number of  plus trees identified were
Jatropha curcas (31no’s), J. Podagrica (6 no’s), J.
gossypifolia (23 no’s), J. multifida (8 no’s), J. integerrima
(1no), J. glandulifera (1no.) and Pongamia pinnata (24
no’s). Among the genotypes collected, the highest
germination was registered in CARI AN JC -2
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(75.8%) followed by CARI JC 1 (75.4%) and the
lowest germination of  63.8 % in FC RI-JC (Plate
22). Among the Pongamia pinnata genotypes
collected, the tree at Burmanallah recorded
maximum number of  fruits per bunch (19). Whereas,
the parameters such as higher pod length (8.35 cm),
pod width (3.13cm), pod weight of  10.62 g and
maximum shelling percentage of  61.22% was

recorded from the pods collected from
Badmaashpahad area. Similarly, the seeds collected
from New Wandoor (33.92%), Sand pocket (33.48%)
and Marine dockyard (33.37%) gave better oil
percentage as that of  Badmaashpahad (34.07%). The
variation of  the oil content may be due to variation
in edapho- climatic factors (Plate 23).

Plate 22. Jatropha curcas in National trial Plate 23. Fruit variation in Karanj from
Andaman Islands
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Genetic ImproGenetic ImproGenetic ImproGenetic ImproGenetic Improvvvvvement of Long Duratiement of Long Duratiement of Long Duratiement of Long Duratiement of Long Duration Rice fon Rice fon Rice fon Rice fon Rice for or or or or Andaman and NicobarAndaman and NicobarAndaman and NicobarAndaman and NicobarAndaman and Nicobar
IslandsIslandsIslandsIslandsIslands

P.K. Singh, Krishna Kumar and Ajanta Birah
Following station, national and international trials
were conducted during kharif  2010 at Bloomsdale
Farm.

Station trials

Evaluation of long duration rice germplasm

Eighty long duration rice improved lines/genotypes
along with three check were evaluated under lowland

rainfed transplanted conditions. The significantly
better performing 12 lines over the popular check
C14-8 were selected for further evaluation and
improvement (Table1). Of  these six cultures viz CB-
05-022(5.34 t/ha), Jaganath (4.75 t/ha), MTU-1075
(4.75 t/ha), Uurbashi (4.67 t/ha), Rolagalakullu
(4.65 t/ha) and Ramchand (4.55 t/ha) also
significantly out yielded the best check variety CARI
Dhan 5 (3.84 t/ha). (Plate 1)

Table 1. Performance rainfed long duration rice cultivars

Varieties Plant height (cm) Days to maturity Yield (t/ha) Grain type

Moti 136 140 4.25 LS
Amalmana 167 129 4.34 LS
Sumati 125 143 4.17 LS
Swarna-3 110 133 4.17 LS
Rolagalakullu 132 141 4.65 LS
Uurbashi 128 143 4.67 LS
Ramchand 139 146 4.55 LS
Jaganath 114 140 4.75 LS
MTU-1075 119 140 4.75 LS
Jagabandhu 138 134 4.00 LS
Swarna Sub-1 110 134 4.00 LS
CB-05-022 119 139 5.34 LM
CARI Dhan 5 (Check 1) 126 144 3.84 MS
C14-8 (Check 2) 198 174 3.00 MS
Ranjeet (Check 3) 146 147 3.58 MS
C.D.(5%) 17.30 14.33 0.59 -

Plate 1. (a) Varietal evaluation of  long duration rice, (b) Best performing line CB-05-022
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Evaluation of rice lines for disease and insect
pest resistance

Eighty long duration rice cultivars/improved lines
were evaluated for resistance against diseases (sheath
blight, bacterial leaf  blight and brown spot) and insect
pests (gundhi bug, stem borer, leaf  folder and brown
plant hopper) under field conditions. Of  these, 13
genotypes, Amalmana, CB-05-156, CSR-4, DRR-
1418, MTU-4870, CSR-36, MTU-1001, Lunishree,
IM 1536, DRR 1501, Canning-7, Indravati and
Rambha showed multiple resistance against major

pests and diseases and have been selected for further
utilization.

Evaluation of early and medium early lowland
rice lines

Forty one early and medium early duration rice lines
were evaluated in the randomized block design with
three replications (Plate 2). Though 12 lines were
found numerically better in yield than best check
variety IR 64, yet these were statistically at par with
the check variety. These lines have been selected for
further evaluation and utilization (Table 2).

Table 2. Identification of significantly better genotypes in early and medium duration rice

Varieties Days to Maturity Plant height (cm) Yield (t/ha) Grain type

IR 78581-12-3-2-2 128 110 4.04 LS
IR-622-66-42-2 129 97 3.87 LS
KARJAT 129 102 3.84 LS
IR 78585-64-2-43 126 107 4.03 LS
SABITA (NR-492) 126 110 3.74 LS
IR 78555-3-2-2-2 126 108 3.97 LS
IRRI 67 129 114 4.33 LS
IR-7926-8-2-3-1 131 111 4.13 LS
IR-79195-42-1-3-1 129 108 3.94 LS
IR-73546202-2-2 129 109 4.16 LS
IR 20 127 128 3.97 LS
IRR66 127 118 4.40 LS
IR 64 (Check) 125 98 3.47 LS
C.D. (5%) 7.32 10.15 1.10

Plate 2. Varietal evaluation of  early and medium duration lowland rice lines.

National trials

Six All India Coordinated Varietal Improvement
Trials of  Rice (AVT VE TP, AVT-BT 1, AVT-BT 2,
IVT L, AVT L 1 and AVT L 2) were conducted in
rainfed low land conditions. Under these trials, 89

improved lines were evaluated for yield and its
attributing characters. Out of  these, 18 elite lines have
been identified and selected for further improvement
(Table 3).
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Table 3. National rice trials conducted during 2010-11

Trials No. of lines Design Check varieties Lines significantly better
evaluated than best check variety

identified.

AVT VE-TP 8 RBD CARI Dhan 2 701
AVT BT 1 8 RBD CARI Dhan 2
AVT BT 2 6 RBD CARI Dhan 2 2201
IVT L 43 RBD CARI Dhan 5 1901, 1903, 1916, 1919 and 1923
AVT L 1 12 RBD CARI Dhan 5 1801 and 1802
AVT L 2 12 RBD CARI Dhan 5 1703, 1704, 1705, 1706, 1707, 1708,

1710, 1711 and 1712
Total 89 18

International trials

Three international rice trials viz. International
Rainfed Lowland Rice Yield Nursery (Submergence
Set), Aerobic Rice Observational Nursery and
International Irrigated Rice Observational Nursery-

Module-2 received from IRRI were conducted. A
total of 81 improved lines were evaluated for yield
and its attributing characters. Best performing 6
lines have been identified for further evaluation and
improvement (Table 4).

Table 4. International rice trials conducted during 2010-11

Evaluation and improvement of pulses in Rabi
season

Sixteen improved lines of  green gram along with
local check were evaluated during Rabi 2010-11 in a
replicated trial (Table 5; Plate 3). Observations were
recorded for yield and contributing characters.
Similarly, 28 black gram lines were evaluated during
Rabi 2010-11 in a replicated trial. Thirteen high
yielding lines (over the best check) have been
identified and selected (Plate 3).

Germplasm introduction/collection and
maintenance

A total of  332 genotypes of  six crops viz. rice (214),
green gram (26), black gram (29), pigeonpea (02)
cowpea (05) and sesame (56) were collected/
procured from different parts of  India and other
countries and maintained during 2010-11 for future
utilization.
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Table 5. Pulse trials conducted during 2010-11

Plate 3. Varietal evaluation of  a) green gram and b) black gram.

ICICICICICAR Seed Project:AR Seed Project:AR Seed Project:AR Seed Project:AR Seed Project: Seed Producti Seed Producti Seed Producti Seed Producti Seed Production fon fon fon fon for or or or or Agricultural CropsAgricultural CropsAgricultural CropsAgricultural CropsAgricultural Crops

R.C. Srivastava and P. K. Singh
Quality seed production during 2010-11

Breeder and nucleus seed production was undertaken
for different varieties of  rice, sesame and pulses. A

total of 593 kg breeder seed of different crops
including rice (568 kg), green gram (12 kg), black
gram (8 kg), lady finger (4.2 kg) and sesame (0.5 kg)
was produced. Besides 29 kg nucleus seed of  rice
varieties was also produced (Table 6).
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Table 6: Seed production of rice during 2010-11

Plate 4. Breeder seed production of rice
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Molecular Molecular Molecular Molecular Molecular TTTTTaggaggaggaggagging of Biing of Biing of Biing of Biing of Biotic Stress Resistance in Rice (otic Stress Resistance in Rice (otic Stress Resistance in Rice (otic Stress Resistance in Rice (otic Stress Resistance in Rice (Oryza satiOryza satiOryza satiOryza satiOryza sativavavavava)))))

Naresh Kumar, P.K. Singh, Krishna Kumar and
Ajanta Birah
A total of  953 lines of  rice were screened during
Kharif 2010 for biotic stresses under natural field
conditions (Plate 5). Incidence of diseases and
insects was scored as per the standard evaluation
system for rice. Two hundred and eight lines were
observed to be free from disease (immune) while
130 lines were having score of  1 to 3 (moderately
resistant) of bacterial leaf blight (BLB) whereas 615
lines were having score more than 5 (susceptible).
A total of  523 lines were free from blast and 215
lines were having only 2-10% incidence of  blast

disease. Eighty five lines were having more than 50%
incidence of  sheath blight. The observations clearly
indicated that bacterial leaf blight is the main
disease of  rice in Andaman followed by blast and
sheath blight. There were around 5% lines having
spores of  false smut. Overall perusal of  data
indicated that nineteen lines viz. NSN 1-48, NSN
2-40, 43, 44, 48, 50, 91, 92, 93, 98, 103, 116, 132,
153, DHSN1, 12, 15, 16 and 81 showed resistance
against multiple diseases. These lines were also free
from damage of  insect pests (stem borer and leaf
folder). However, there was 20-25 percent damage
due to gundhi bug.

Plate 5. Field scoring for disease and insect incidence in rice

DeDeDeDeDevvvvvelopment of bielopment of bielopment of bielopment of bielopment of biotic stress resistant lines in brinjal (otic stress resistant lines in brinjal (otic stress resistant lines in brinjal (otic stress resistant lines in brinjal (otic stress resistant lines in brinjal (SolanumSolanumSolanumSolanumSolanum
melongena L.melongena L.melongena L.melongena L.melongena L.)))))

Naresh Kumar, Shrawan Singh, Ajanta Birah,
P.K. Singh  and Krishna Kumar
Three wild relatives of  brinjal viz. Solanum torvum,
S.indicum and S. surratence were collected from the
Islands (Plate 6). These were evaluated under
laboratory conditions against shoot and fruit borer
(Leucinoides orbonalis). The active larvae of  pest
were collected from the field and were given force
feeding of  tender fruits of  wild relatives in separate
vessels along with cultivated brinjal (S. melongena)
as check. A total of  30 larvae were released in each

vessel and were observed for 5 days. There was no
larval mortality on first day after treatment (DAT)
in all the cases. However, there was up to 50%
larval mortality when fed on S. surratence for five
days after treatment followed by 33% larval
mortality in case of  S. torvum and 20% larval
mortality in case of  S. indicum. The cultivated
brinjal showed only 6.6% larval mortality. The
observation suggested that among wild relatives
the pest has highest affinity for S. indicum while
least preference for S. surratence
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Table 7: Incidence of bacterial wilt, shoot & fruit borer and fruit damage in cultivated brinjal.

Genotypes/entries Wilt incidence (%) Shoot & fruit Cumulative fruit
borer incidence on damage on weight
 fruit number basis (in %)
basis (in %)

BRBWRES1-A 11.67 20.00 37.50
BRBWRES4-A 31.67 21.74 78.57
BRBWRES5-A 31.67 9.23 32.61
BRBWRES2-A 63.33 38.46 61.73
ARKA NIDHI-A 40.00 60.94 61.54
SM6-6-A (Check) 38.33 32.26 69.77
BRBWRES6-A 66.67 20.00 28.57
BRBWRES5-I 90.00 22.22 25.53
BRBWRES6-I 48.33 10.00 46.43
BRBWRES4-I 68.33 36.11 57.89
BRBWRES2-I 43.33 21.21 30.43
ARKA NIDHI-I 35.00 42.11 57.14
BRBWRES3-I 96.67 NF NF
BRBWRES1-I 85.00 50.00 100.00
SM6-6-I 36.67 16.67 49.09
Pb. Sadabahar (Check) 51.67 66.67 46.88
10/BRLVAR-6-IL 38.33 33.33 91.67
10/BRLVAR-2-IL 35.71 100.00 100.00
BLB-11 (Check)-IL 23.81 54.17 60.55
10/BRLVAR-1-IL 42.86 58.33 54.55
10/BRLVAR-4-IL 95.24 25.00 44.44
10/BRLVAR-3-IL 92.86 NF NF
10/BRRVAR-6-IR 61.90 100.00 100.00
10/BRRVAR-1-IR 64.29 83.33 75.86
10/BRRVAR-4-IR 57.14 83.33 82.35
10/BRRVAR-5-IR 57.14 83.33 83.33
10/BRRVAR-7-IR 28.57 73.33 67.39
KS 224-IR 95.24 NF NF
Swarna Mani-IR 90.48 NF NF
10/BRRVAR-3-IR 95.24 NF NF
Mean 57.24 38.73 51.46
Range 11.67-96.67 9.23-100.00 25.53-100.00
Standard Error 4.63 5.70 5.72
Standard Deviation 25.36 31.20 31.34
Sample Variance 643.17 973.35 982.00
Confidence Level  (95.0%) 9.47 11.65 11.70

Plate  6. Wild species of  brinjal. a) Solanum torvum b) S. indicum  and c) S. surratence



69Annual Report 2010-11

C A R I

The bacterial wilt (BW) incidence ranged from
11.67 to 96.67 % with mean value of  57.24 %. The
shoot and fruit borer incidence ranged from 9.23
to 100% with cumulative fruit damage of  25.53 to
100%.  Interestingly, there was low incidence of
borer in lines which showed higher incidence of
BW but the reverse is not true. The reason for low
damage could be lesser number of  fruits in

susceptible lines of  BW. There was no line observed
which showed complete resistance to BW. However,
BRBWRES1-A showed better performance as
compared to check and other lines with only 11.67%
BW incidence. The surviving plants of  highly
susceptible lines did not bear any fruit even after 4
months of  transplanting mainly due to severe
damage to plant by pathogen (Table 7).

StandardizatiStandardizatiStandardizatiStandardizatiStandardization of Production of Production of Production of Production of Production and Protection and Protection and Protection and Protection and Protection on on on on TTTTTechnologechnologechnologechnologechnology of y of y of y of y of TTTTTropicalropicalropicalropicalropical
MushroomsMushroomsMushroomsMushroomsMushrooms

Krishna Kumar and Ajanta Birah
Standardization of milky mushroom (Calocybe
indica) production

The milky mushroom (Calocybe indica) is a tropical
mushroom that can be grown at a higher temperature
of  28°C to 35°C (Plate 7a). The keeping quality of
milky mushroom is comparable to both button and
oyster mushrooms. It requires more light as
compared to oyster or button mushrooms and has a
higher biological efficiency up to 140%. The dried
sporophore contains 17% protein, 4.1% fat, 3.7%
crude fiber, 60% carbohydrate. In addition to this, it
has vitamins and mineral salts such as sodium,
phosphorus, iron, zinc, calcium, potash, copper and
manganese. The main problem encountered during
growing period is low humidity in cropping room
thus increasing the moisture evaporation from
fruiting body and resulting in a scaly surface of  fruit

body than can eventually kill the pin heads.  To
overcome this, chopped paddy straw was soaked in
water for 10-12 hrs. After that the substrate was
treated for one hour treatment of  hot water. 5%
spawning was done and subsequently kept in growth
chamber. The biological efficiency on paddy straw
was recorded between 30 to 40%.

Standardization of blue oyster mushroom
(Hypsizygus ulmarius) production

The elm or blue oyster mushroom (Hypsizygus
ulmarius) is a relatively rare mushroom variety (Plate
7b). It looks similar to oyster mushroom but it is far
better in flavor and texture. The average biological
efficiency is quite promising (90-100%).  This
mushroom is popular in Japan but it is yet to be
cultivated and popularized in India. Since the climate
and other cultivation requirements of  this mushroom
are similar to the already commercially grown oyster

Plate 7. a) Calocybe indica on paddy straw b) Hipsyzygus ulmarius on paddy straw
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mushrooms, attempts have been made to grow it at
CARI, Port Blair. The culture was brought from
IIHR, Bangalore. The substrate was prepared as per
method described for milky mushrooms. The 5%
spawn was used for spawning in 45-60 cm poly bags
and appropriate temperature (22°C to 28°C) and

relative humidity (80-90%) were maintained. The
spawn run was obtained within 15-17 days. The
sporophore ranged between 50-90 g and the
biological efficiency on paddy straw (dry weight
basis) ranged between 40-50% among the different
treatments.

ExploratiExploratiExploratiExploratiExploration of Plant Pathogenic and on of Plant Pathogenic and on of Plant Pathogenic and on of Plant Pathogenic and on of Plant Pathogenic and AntagAntagAntagAntagAntagonistic Microbial Resourcesonistic Microbial Resourcesonistic Microbial Resourcesonistic Microbial Resourcesonistic Microbial Resources
Associated with Associated with Associated with Associated with Associated with VVVVVegetabegetabegetabegetabegetable and Spice Crops of le and Spice Crops of le and Spice Crops of le and Spice Crops of le and Spice Crops of Andaman and NicobarAndaman and NicobarAndaman and NicobarAndaman and NicobarAndaman and Nicobar
IslandsIslandsIslandsIslandsIslands

Krishna Kumar

Microorganisms constitute a huge and almost
unexplained reservoir of  resources that are likely to
provide innovative applications and usefulness to
man. The systematic exploration, exploitation,
characterization and conservation of  culturable
microbial diversity in have opened up opportunities
to explore the vast potentialities of  native micro flora
to preserve it as a precious asset of  the country.

Trichoderma diversity

A total of  22 Trichoderma spp isolated from the
Middle and North Andaman and Hut Bay (Latitude
6º to 14ºN and Longitude 92º to 94ºE) Islands were
characterized based on cultural, morphological and
antagonistic properties. Based on the cultural and
morphological characterization, the isolates were
classified into three sections viz., Trichoderma (clade:
Rufa and Pachybasium A), Pachybasium B (clade:
Pachybasioides, Lutea, Virens and Lixii/Cataptron)
and Longibrachiatum. Under the section
Trichoderma, three species were identified as T.
atroviride (5 nos), T. konigii (1) and T. hamatum (1).
Under the Pachybasium B section, six species were
identified as T. minutisporum (1), T. polysporum (1),
T. brevicompactum (1), T. virens (4), T. crassum (1) and
T. harzianum (1). The in vitro antagonistic potential
of  Trichoderma spp showed 27.0%, 22.0%, 50.0% and
36.0% activity against R. solani, Macrophomina sp, S.
rolfsii and Fusarium sp respectively. Among the
isolates, T. longibrachiatum and T. virens showed

statistically significant antagonistic activity against
all the three pathogens tested.

Barren Island diversity (Active Volcano)

A total of  102 bacterial isolates were recovered from
the site of  only active volcano (Barren Island) in India
which is located in the Andaman and Nicobar islands
(Latitude - 12º17’40.1 N; Longitude- 93º50’54.5 E).
These isolates were screened for antagonistic, plant
growth promoting (PGP) activities, salt tolerance and
thermo-tolerant properties. The results revealed that
for salinity 10.8% of  the isolates grew well upto 25%
NaCl (w/v) concentration and isolates BAN52,
BAN88, BAN96 and BAN100 grew up to 30% NaCl
(w/v) concentration. Around 20.6% of the isolates
showed thermotolerant properties when grown at
72ºC. The four isolates viz., BAN53, BAN74,
BAN76 and BAN92 grew successfully at 82ºC
whereas, the isolate BAN53 grew even at 92ºC.  In
PGP studies, the hydrolytic enzymes secreted by
various isolates showed the following characteristics:
IAA production - 57.8%, siderophore production-
55.9%, PO

4
 solubilization-33.3%, protease-41.2%,

cellulose-23.5%, amylase -41.2% and lipase-25.5%
of  isolates. During screening for antagonistic
properties, many isolates showed antagonistic
activity against S. rolfsii (14.7%), R. solani (19.6%),
Macrophomina sp (29.4%), respectively. A total of  21
isolates (20.6%) showed all four properties viz.,
antagonistic, PGP, salt tolerant and thermo-tolerant
properties. These isolates can be used as
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bioinoculants in the extreme environments. Classical
staining and biochemical properties showed that
most of  the isolates are Gram positive and belong to
the genus Bacillus spp. Further identification and
confirmation with Biolog and 16S rRNA gene
sequences are in progress.

Rhizosphere soil from Middle and North
Andaman

A total of  114 isolates from Middle and North
Andaman Islands were screened in vitro for their
Plant Growth Promoting (PGP) traits and
hydrolytic enzymes. Among the isolates, 50.8%
were better for IAA production, 58.6% for PO

4

solubilization and 95.6% for siderophore
production. All the isolates showed ammonia
production whereas none of  the isolates showed
HCN production. These isolates also produced cell
wall degrading enzyme such as amylases (63.7%),
cellulases (51.7%), lipases (22.4%), pectinases
(13.1%), chitinases (26.7%) and proteases (81.8%)
on agar plate.  The potential isolates were identified
using the physiological and biochemical method
(Himedia kit) and belonged to the genus
Pseudomonas sp, Enterobacter sp and Bacillus spp.

Plate 8.  a) Microscopic view of  T. virens  b & c) Antagonistic potential of  active volcano isolates d)Overview of
Barren Island (Active Volcano)

e) PO
4 
solubilization f) Pectinase production g) Siderophore production h) Cellulase production.

ProductiProductiProductiProductiProduction of Disease Fon of Disease Fon of Disease Fon of Disease Fon of Disease Free Elite Planting Materials free Elite Planting Materials free Elite Planting Materials free Elite Planting Materials free Elite Planting Materials for Improor Improor Improor Improor Improving theving theving theving theving the
ProductiProductiProductiProductiProductivity of Coconut in Bay Islandsvity of Coconut in Bay Islandsvity of Coconut in Bay Islandsvity of Coconut in Bay Islandsvity of Coconut in Bay Islands

Krishna Kumar and Ajanta Birah
Coconut (Cocos nucifera) an important plantation is
grown in an area of  about 25,600 ha with a
production of  87.10 million nuts annually in the
A&N Islands. The average yield of  the palm in the
islands is very low (24 nuts/palm/year) as compared
to the national average of  44 nuts /palm/ year. The

post tsunami survey conducted by the Department
of  Agriculture, Andaman & Nicobar administration
revealed that out of  25,000 ha under coconut about
6660 ha area has been badly damaged due to the
inundation of  sea-water during the tsunami. For
replanting the damaged plantations near to the sea
about 13 to 14 lakhs coconut seedlings are required.

a b c d
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Considering the low productivity status of  the
damaged old palms, the priority was focused on
production and supply of  quality planting materials
from the selected elite and high yielding mother
palms of  Andaman Ordinary Tall.

An extensive survey was carried out for the selection
of  disease free and high yielding palms of  coconut
from various parts of  South Andaman. A total
number of  5000 nuts comprising 18 different cultivars
of  coconut palm were collected from “Coconut
World Germplasm Centre” and sown at Garacharma
and Sippighat Farm (Plate 9). A total of  20,744
mother palms were surveyed from different parts of

South Andaman, out of  which 5000 nuts were
selected based on their phenotypic observation.
Among these nuts, 3297 nuts were of  Andaman
Ordinary Tall cultivar collected from WCGC (World
Coconut Germplasm Centre) Sippighat and Malabar
Plantations, Kurmadera, South Andaman. Seedlings
were also raised from Niu Bulavu (217), Tomaloo
(171), Kinmai (149), Kimios (145), Katchal Tall
(138), Rangiroa Tall (130), Andaman Tall (116), Niu
Hake (110), Natawa Tall (109), C’bay Tall (102),
Local tall (Haipati) (101), Local Tall (Pao Pao) (84),
Tall Muva (56), Local Tall (47), Local Tall (Tutiala)
(14), Auck Chang (11) and Tahiti Tall ( 3).

Plate 9. a) Sowing of  disease free nuts at Garacharma Farm, Port Blair, South Andaman b) Disease free seedlings at
Sippighat Farm, Port Blair, South Andaman.

Monitoring of PMonitoring of PMonitoring of PMonitoring of PMonitoring of Pesticide Residue in esticide Residue in esticide Residue in esticide Residue in esticide Residue in VVVVVegetabegetabegetabegetabegetableslesleslesles

Krishna Kumar

Pesticides used in agriculture and public health
programmes can affect the environment in a
number of  ways depending upon the method and
proficiency of application. The pesticide residues
are the deposits of  pesticide active ingredient, its
metabolites or breakdown products present in some
component of  the environment after its application,
spillage or dumping. Residue analysis provides a
measure of  the nature and level of  any chemical
contamination within the environment and of  its
persistence. It is often difficult to correlate pesticide
residues in the environment with effects on fauna

and ecological processes. The samples of  important
vegetables (cabbage, cauliflower, okra, tomato,
brinjal, capsicum, chilly, bitter guard etc.) were
randomly collected from Diglipur, Chouldari,
Humfrigunj, Port Blair and Mayabunder on weekly
basis. The analysis of  pesticide residue level revealed
that samples of  brinjal, okra, bitter guard, green
chilly collected from South, Middle and North
Andaman district contained pesticides contents
within the safe limits (<0.2 mg/kg).  On the other
hand, samples of  brinjal, cauliflower and green
chilly collected from Diglipur recorded unsafe levels
of  pesticide residues.

a b
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DeDeDeDeDevvvvvelopment of Eco-friendly IPM Modules felopment of Eco-friendly IPM Modules felopment of Eco-friendly IPM Modules felopment of Eco-friendly IPM Modules felopment of Eco-friendly IPM Modules for Okra and Cucurbits inor Okra and Cucurbits inor Okra and Cucurbits inor Okra and Cucurbits inor Okra and Cucurbits in
AndamanAndamanAndamanAndamanAndaman

Ajanta Birah, Shrawan Singh, Subhash Chand,
Krishna Kumar, Someshwar Bhagat and Jai
Sunder
Cucurbits are the most commonly cultivated
vegetable crops of  the Andaman Islands and are
grown throughout the year. The pests attacking these
crops can result in severe yield losses in these areas.
The Bactrocera cucurbitae (Coquillett) or fruit fly is the
most serious pest of  cucurbits but the most preferred
host is bittergourd followed by cucumber and ridge
gourd. Indiscriminate use of  pesticides by farmers
to control the pest has endangered the safety of  the
environment and increased the chances of
accumulation of  poisonous residues in the produce.

Field monitoring of cucurbit fruit fly
Monitoring of  fruit fly is very essential to observe the
variation in the pest population over a long period of
time and to map their relative abundance in different
seasons so that proper management strategies could
be effectively executed. In the year 2010-11, five cue
lure baited traps were installed at different locations
in the Garacharma farm. Weekly observations were
recorded and finally fruit fly catch per trap per week
was calculated (Fig. 1). Two peaks were observed in
their population viz., April (13.51/trap/week) and
December (16.94/trap/week). This study indicated
that fruit flies were prevalent throughout the year and

need proper management strategy accordingly.  A
study was undertaken to evaluate the different pest
management modules against fruit flies in the field
conditions. The trial was laid in RBD five treatments
(modules) in four replication. All the cucurbit crops
were raised by adopting standard farming practices
and recommended rates of  fertilizers (Plate 10). The
percentage of  damaged fruits was calculated in
terms of  weight. The cumulative yield of  all the
pickings was computed and expressed in kg/plot
and finally quintals/hectare was calculated. The
data were subjected to statistical analysis following
standard methods.

The fruit damage by fruit flies was significantly lower
in all the modules as compared to untreated control.
Damage percentage varied significantly in different
control methods (Table 8). The average data revealed
that integrated and bio-intensive module recorded
significantly lower fruit damage of  12.26 and 14.52%
respectively in bitter gourd than the chemical
(34.23%) and mechanical control (22.33%). The
percent reduction over control was 73.15 and 68.20%
in M

3
 and M

2 
modules, respectively. Similar trend

was also noticed in case of  ridge gourd and
cucumber. Mass-trapping of  fruit flies through
pheromone bait traps reduced the fruit f ly
population, thereby minimizing the use of pesticides

Fig. 1: Variation in fruit fly population during different months.
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and helps to establish a safe control measure for the
production of  pesticide-free cucurbit crops. The
cucurbits produced through bio-intensive module

were also healthy and entirely free from pesticides.
No phytotoxic effect due to any treatment could be
noticed during the entire crop season.

Table. 8: Evaluation of pest management modules against fruit damage (%) in cucurbitaceous vegetables.

* Sticker mixed @0.5ml/l during the foliar spray of  insecticides and plant extracts,
DAF : days after flowering, figures in parentheses are arcsin transformed values

A B
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Plate 10. Field view of  the evaluation of  pest management modules in ridge gourd (a), bitter gourd
(b), healthy and damaged fruit of  bitter gourd due to fruit fly (c and d).

All India NetwAll India NetwAll India NetwAll India NetwAll India Network Project on Rodent Controlork Project on Rodent Controlork Project on Rodent Controlork Project on Rodent Controlork Project on Rodent Control

Ajanta Birah
Several species of  rodents including rats and squirrels
damage coconuts at different stages of  growth.
Among these rodents, the black rat (Rattus rattus)
which is primarily responsible for tender nut damage
is considered to be the major pest (Plate 11). Apart
from the tender nuts, the black rats were also
observed to damage leaf  stalks, unopened spathe,
female flowers and mature nuts in the orchards. An
extensive survey in thirty nine locations of  the

Andaman district was carried out for estimation of
losses due to rat damage to tender nuts based on unit
count method. Highest rodent infestation was found
in Adajik with 74.52%, whereas lowest infestation
was recorded in Dolly Gunj with 2.50%. The nut
damage ratio ranged from 4.16 to 6.25 %. The
average rodent infestation percentage was 26.09%
and average nut damage was 5.10%. Data on trapping
revealed that at Garacharma location, trapping index
was high in the month of  August (9), whereas, it

Plate 11. (a) Rodent damage in coconut trees (b) Rattus rattus specimen

a b
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was least in the month of  April (5). At Sippighat
location also, in the month of  August trapping index
was high (9) whereas it was least in the month of  April
(4). Least trapping index was obtained in the month
of April and October. Maximum number of  rodents
was trapped in the month of  July at Minniebay
location (14), whereas least number was trapped in
the month of  April (8).  The damage in most of  the
areas was significant and it was generally severe.

New records of rodents

The rodents collections were made from fields,
houses, shops and godowns as well as from poultry/
animal farms. After recording the morphological
observations, these samples were sent to Zoological
Survey of  India, Kolkata for proper identification.
A total of  18 rodent species have been identified and
reported, out of  which, 3 species are new records
from Andaman Islands in 2010-11 (Plate 12). The
details of  the species are as follows:

Little Indian field mouse (Mus booduga)

The little Indian field mouse (Mus booduga) belongs
to a species of rodent in the Muridae family. It was
found in Andaman Island. The Little Indian field
mouse was found in evergreen tropical forests and
cultivated lands of  Andaman Islands and are grey
in body color like elsewhere. Their body weight
ranged from 9.6 grams to 10.1 grams. Their head,

body and tail length ranged from 1.5 cms to 2.2 cms,
4.6 cms to 5.2 cms and 7.0 cms to 7.4 cms,
respectively.

The Asian House Rat (Rattus tanezumi
andamanensis)

The Asian house rat (Rattus tanezumi andamanensis)
was found in many man made habitats including
agricultural and urban areas and it is a supremely
adaptable species. This species is closely related to
the Rattus rats but recent studies suggested that it is
a separate species and it is omnivorous, feeding on
farmyard waste and food scraps.  The Asian house
rat consumes and hoards more arecanuts. Their body
weight ranged from 118 grams to 170 grams. Their
head, body and tail length ranged from 3.5 cms to
5.1 cms, 10.2 cms to 14.5 cms and 14.7 cms to 20.5
cms, respectively.

The Cutch rock-rat (Cremnomys cutchicus)

The Cutch rock-rat, Cremnomys cutchicus, is
discontinuously distributed in India but it was not
found in Andaman. Earlier studies have revealed that
C. cutchicus prefers to feed upon flowers of  trees and
shrubs in the desert region. Now this species is found
in Andaman Island. Their body weight ranged from
20.1grams to 23.8 grams. Their head, body and tail
length ranged from 3.8 cms to 4.0 cms, 6.3 cms to
6.8 cms and 9.8 cms to 10.1 cms, respectively.

Plate 12. a) Preserved species of  rodents in Laboratory, b -d) three new rodent species reported from Andamans.
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Monitoring and SurvMonitoring and SurvMonitoring and SurvMonitoring and SurvMonitoring and Surveillance of Infestatieillance of Infestatieillance of Infestatieillance of Infestatieillance of Infestation of Pon of Pon of Pon of Pon of Pests and Diseases ofests and Diseases ofests and Diseases ofests and Diseases ofests and Diseases of
CoconutCoconutCoconutCoconutCoconut

Ajanta Birah, Krishna Kumar, P. K. Singh and
Someshwar Bhagat
Coconut is a unique plantation crop of  Andaman &
Nicobar Islands and has been associated with socio
cultural life of  people of  these Islands. The average
yields of  the palm in the islands are very low (24
nuts/ palm /year). However, by adopting proper
cultural practices and integrated pest management,
it can be improved to 60-80 nuts/palm/year and even
more. Eventhough it is cultivated in a large area, there
is always decline in the yield of  coconut due to
disease and pests attack. Out of the 750 insects
reportedly attacking the coconut palms from all over
the coconut growing tracts of  the world, only less
than 15 species are present in these islands. The
major pests and diseases monitored under our survey
are Rhinoceros beetle and Scale insect and Bud rot
and Stem bleeding, respectively (Plate 13). The
survey studies were conducted across different
locations comprising of South (South Andaman,
Little Andaman, Havelock Island and Neil Island),
Middle and North Andaman based on proportionate
random sampling. A total of  121 villages were
selected all over the Andaman Islands and the data
on the infected coconut palms were collected.

Fig. 2: Comparison of  Rhinoceros beetle infestations
and trapped beetles in South Andaman

Status of insects pests and diseases of
coconut

The only insect pest that seriously ravages the
coconut plantations in the Bay islands is the
Rhinoceros beetle (Oryctes rhinoceros). The adult
rhinoceros beetle damages coconut palms by boring
into the center of  the crown, where they injure the
young, growing tissues and feed on the exuded sap.
While monitoring the rhinoceros beetle infected
palms, the conditions observed were short horizontal
burrow cuts across the petiole and on unfurling
depicts characteristics “V” shaped cut on them. The
pheromone traps for rhinoceros beetle were installed
at 11 different locations of South Andaman where
the rhinoceros beetle infestations were high. The
observations of  collected beetles were recorded on
monthly basis. The average trapped beetles ranged
from 3.5 to 11 and the maximum numbers of  beetles
were trapped from Kodiyaghat and minimum from
Calicut (Fig 2). The infestations of rhinoceros beetle
were very high in Viper Island and average trapped
beetles were also high. Similarly, in case of  Sippighat,
the percentages of  infestations as well as the average
trapped beetles were low. It was clearly revealed from
the data that there was a significant positive
correlation (r = 0.705) between percentages of
infestations and average trapped beetles. The damage
due to rhinoceros beetle was found in all ages of
palms. The high infestation of  Rhinoceros beetle
infestations was found all over the South, Middle
and North Andaman, it ranged from 0.5 to 41.32%.
Almost half  the palms (41.32%) in Govind Nagar
of  Havelock Island have the infestations of
Rhinoceros beetle. Scale insect infestations were low
as compared to rhinoceros beetle. High infestation
of  scale insect was seen in Andaman Plantations
(Meethakhadi) of South Andaman (9.46%). The
most serious disease of  coconut is Bud rot caused
by Phytophthora palmivora. This disease leads to palm
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death and/or yield reduction by premature nut fall.
Another important disease prevailing in Andaman
is stem bleeding. Dark reddish-brown liquid from
growth cracks and wounds on the stem trickling
down are observed in stem bleeding palms. The bud

rot and stem bleeding ranged from 0.20 to 31.25 %
and 0.04 to 9.6%, respectively. Highest bud rot
infestation was found in V. K. Pur of  Little Andaman
(31.25%) and stem bleeding was found in Krishna
Nagar (9.6%) of  Havelock Island.

Plate 13.  Major insect pests and diseases of  coconut in Andaman. a) Coconut Palm attacked by Rhinoceros
beetle b) Trapped Rhinoceros beetles c) Coconut Palm attacked by Bud Rot

                  d) Coconut Palm attacked by Stem Bleeding.

(a) (b)

(c) (d)
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ImproImproImproImproImprovvvvvement of Nicobari Fement of Nicobari Fement of Nicobari Fement of Nicobari Fement of Nicobari Fooooowl fwl fwl fwl fwl for Meat and Eggor Meat and Eggor Meat and Eggor Meat and Eggor Meat and Egg

A.Kundu, Arun Kumar De, Jai Sunder, M. S.
Kundu, S. Jeyakumar and S. K. Verma
Comparative performance of Nicobari and
Vanaraja fowls under intensive system of
management

A study was conducted to evaluate the growth
performance, feed consumption, feed conversion
ratio and performance index (PI) of  Vanaraja (Van)
fowl (T1) and three varieties of  Nicobari fowl viz.
Brown (Brn) (T2), White (Wht) (T3) and Black (Blk)
(T4). A total of  thirty eight birds comprising of  10
Vanaraja, 9 each in Brown and White and 10 Black
Nicobari fowls were reared from day old to 4th week
of  age (brooding stage) providing standard feeding

and management. The data were analyzed as a
randomized complete block design by SAS (1990)
software (SAS Inst. Inc., Cary, NC).

The comparative body weight of  Vanaraja and three
varieties of  Nicobari fowl are presented in Table 1.
The results revealed significantly (p<0.05) higher
body weight of  Vanaraja compared to all the varieties
of  Nicobari fowl in all the ages of  measurements
(Table 1). Among the three varieties of  Nicobari
fowl, the body weights of  T2, T3 and T4 did not
differ significantly at 0 day as well as 1st week of  age
but at 2nd week of  age a significantly higher (p<0.05)
body weight was observed in T4 as compared to T2
and T3 (Table 1).

Table 1. Comparative Body weight (g) of Vanaraja and Nicobari fowls

Age (Wks)                                              Body weight (g)

Van (T1) Brn (T2) Wht (T3) Blk (T4)

0 33.5a 30.0b 26.5b 29.0b

1 63.5a 49.44b 48.89b 52.0b

2 141.5a 83.33c 83.33c 107.5b

3 255.0a 131.11c 172.78b 192.0b

4 308.5a 155.44c 187.78c 223.0b

Means with different superscripts in the same row differ significantly (p<0.05)

The average feed intake from 0-4th week of  age was
highest in Vanaraja (27.33 g) followed by White
Nicobari (24.50 g), Black Nicobari (23.99 g) and
Brown Nicobari (23.34 g). The best FCR (weekly)
was observed in White (3.00) followed by Black
(3.02), Vanaraja (3.58) and Brown (3.80) during 1st
week of  age. But during 2nd, 3rd and 4th week of
age the best FCR was recorded in Vanaraja (2.05,
2.02 and 5.02 respectively). The overall FCR from 0
day to 4th week of  age was best in Vanaraja followed
by Black Nicobari, White Nicobari and Brown
Nicobari.  The highest average weight gain (g) was
observed in Vanaraja (68.75) and the lowest was in
Brown Nicobari (31.36). Performance Index (PI)
indicated the superiority of  Vanaraja (Avg. 28.32)
over Nicobari birds (Avg. 7.51, 14.19 and 17.36 for
Brown Nicobari, White Nicobari and Black Nicobari

respectively). The objective scoring index was
constructed based on the traits studied in respect of
Vanaraja, Brown, White and Black Nicobari fowls.
The scoring index  also revealed the superiority of
Vanaraja (35) followed by Black (42), White (63) and
brown (69).

Adaptability studies of Vanaraja and Nicobari
fowls based on hematological traits

Six adult male and female in each of  Vanaraja,
Brown Nicobari, White Nicobari and Black Nicobari
reared under intensive deep litter system of
management were studied for hematological traits
in relation to adaptability characteristics using the
Cell Counter MS9-5V-Melet Schloesing laboratories.
The traits studied were 1. Leucocytes: WBC (103/
μl), Lym%, Mon%, Heter%, Eosin%, Baso% (Table
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2); 2. Erythrocytes: RBC (106/μl),  Mean
Corpuscular Volume (MCV) fl,  HCT%, Mean
Corpuscular Hemoglobin (MCH) pg, MCHC g/
dl, HGB g/dl, RDW-SD fl, RDW-CV%, (RBC
Dispersion width-Coefficient of  variation of
MCV), μRBC%, MRBC% (Table 3);
3.Thrombocytes: PLT 103 /μl, MPV fl (Mean
Platelet Volume), Pct%, Mod fl, Medn fl, PDW
(Platelet dispersion width), μPLT%, MPLT%
(Table 4). Two factorial (breed and sex) analyses
were done. The hematological traits differed
significantly (p<0.01) among the cock and hen as
well as between strains or breed. Female showed
lower erythrocyte value than males. Males showed

higher leukocyte count than female except
heterophils. H:L count revealed that Vanaraja and
Brown Nicobari females were more stress prone
under deep litter system. Platelets were lower in
female than male. Subjective scoring index based
on all blood parameters revealed lowest score in
White Nicobari males (71 score) indicating their
better adaptability physiologically followed by
Brown male (73 score). The respective score for
male and female of  Black Nicobari were 84 and
91. All the females of  Brown Nicobari, White
Nicobari and Vanaraja scored more than 100
indicating their less adaptability as compared to
their male counterpart (Table 5).

Table 2. Hematological traits of three varieties of Nicobari fowl and Vanaraja (Leucocytes)

Traits   Brown Nicobari   Black Nicobari   White Nicobari       Vanaraja

M F  M  F  M  F M  F

WBC10 3/μl 132.04 163.13 132.70 163.24 149.03 163.53 148.90 158.22
Lyph% 33.88 53.45 35.97 52.97 42.53 51.93 46.77 56.20
Mono% 10.52 10.72 10.52 10.48 10.88 10.95 10.52 10.30
Heter% 38.85 23.25 38.25 23.40 31.95 24.28 28.33 21.03
Eosino% 2.7 0.27 1.63 0.33 0.80 0.12 1.22 0.53
Baso% 3.02 4.12 3.12 4.15 3.78 3.97 3.82 4.15

Table 3. Hematological traits of three varieties of Nicobari fowl and Vanaraja (Erythrocytes)

Traits Br M BrF Bl M Bl F W M W F VaM Va F

RBCX10 6/μl 1.98 1.38 2.14 1.50 1.61 1.46 1.59 1.60
MCV fl 98.48 92.5 96.92 94.12 97.3 90.05 95.15 93.25
HCT% 19.38 12.67 20.7 14.07 15.67 13.12 15.03 14.83
MCH pg 77.12 68.43 72.75 70.63 76.13 57.07 73.85 65.72
MCHC g/dl 78.23 73.75 74.95 74.93 78.22 65.98 77.60 70.43
HGB g/dl 15.03 9.28 15.47 10.55 12.23 8.35 11.67 10.50
RDW-SD fl 30.87 30.70 29.7 30.38 30.97 30.33 29.95 29.75
RDW-CV % 8.52 9.03 8.33 8.78 8.67 9.17 8.57 8.68
μRBC% 0.57 0.42 0.52 0.53 0.58 0.30 0.45 0.35
MRBC % 97.07 93.33 98.10 96.38 96.93 87.62 97.08 95.63

Table 4. Comparative evaluation of Hematological traits of three varieties of Nicobari fowl and Vanaraja
(Thrombocytes)

Traits   Brown Nicobari   Black Nicobari   White Nicobari      Vanaraja
M F  M  F M F M  F

PLT 10 3/μl 17.33 10.50 12.50 11.0 11.67 8.0 10.33 8.5
MPV fl 3.38 3.40 3.28 3.28 3.6 3.78 3.77 4.02
MOD fl 1.97 1.87 2.03 2.15 1.98 1.90 1.78 1.83
Medn fl 2.15 1.93 2.15 2.35 2.03 1.98 2.00 1.93
PDW 5.45 4.85 4.23 5.22 5.27 4.57 5.50 4.68
μPLT % 52.02 56.88 59.77 54.05 53.40 52.80 49.07 48.27
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Table 5. Subjective Scoring Index for hematological parameters

 Traits/ Index Brown Nicobari  Black Nicobari White Nicobari      Vanaraja

M F M   F M  F M   F

Erythrocyte 23** 60 34 48 26 71 41 53
Leucocytes 29 24 28 23 25 22** 26 25
Thrombocytes 21 29 22 20** 20** 32 29 35
Over all 73 113 84 91 71** 125 96 113

**Lowest score = best

On the basis of  the study on hematological
parameters, it is concluded that White Nicobari male
was observed the best in respect of  adaptability trait
followed by Brown Nicobari male, Black Nicobari
male, Black Nicobari female and Vanaraja male. The
Vanaraja female and Brown Nicobari female were
observed equal in terms of  adaptability. White
Nicobari Female was found least adaptable under
hot and humid climate of  A&N Islands. In general
males were found more adaptable than female.

Comparative Performance Evaluation of
Different Crosses of Vanaraja and Nicobari
Fowls

The Vanaraja fowl was crossed with three varieties
of  Nicobari fowl viz. Brown, Black and White and
the body weight of  direct and reciprocal crosses
produced were compared and presented in Table 6.

The different hatches of  pure Nicobari and Vanaraja
used for this experiment were selected on the basis
of  body weight. As no significant differences among
hatches were observed, the data from all hatches were
pooled over for analysis. Among the pure birds, the
body weight of  Vanaraja was found significantly
better (p<0.05) than all the Nicobari varieties at all
the weeks of  observations. Among the F-1 crosses,
the White Nicobari X Vanaraja cross excelled in body
weight at 2nd, 3rd and 4th week of  age over all the
other crosses studied. At 4 month of  age the F-1 cross
of  White Nicobari x Vanaraja gained 43.33% less
body weight than the Vanaraja parent (female), while
it gained 20.61% more body weight than the White
Nicobari parent (Male) whereas in its reciprocal cross
45.97% less body weight gain than Vanaraja parent
(Male) and 15.0 % more body weight gain than
White Nicobari parent (Female) were observed.

Table 6. Comparative body wt. (in g) of pure and crosses of Vanaraja and Nicobari fowls

Means with different superscripts in the same row differ significantly (p<0.05)
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ProductiProductiProductiProductiProductivity Enhancement of Pigs under Island Ecosystemvity Enhancement of Pigs under Island Ecosystemvity Enhancement of Pigs under Island Ecosystemvity Enhancement of Pigs under Island Ecosystemvity Enhancement of Pigs under Island Ecosystem

M.S. Kundu, A. Kundu, Jai Sunder,
S. Jeyakumar and S.K. Verma
Effect of supplementation of zinc on growth
performance of piglets
An experiment was conducted on 10 piglets to study
the effect of  supplementation of  zinc on growth
performance of  weaned piglets. The piglets were
divided into supplemented (n=5) and
unsupplemented (n=5) groups. Supplemented group
was kept on milk feeding schedule along with 80ppm
zinc supplementation by drenching. However the
unsupplemented group was fed only on mother's

milk till the weaning. The average daily weight gains
(ADWG) were recorded for both the supplemented
and unsupplemented groups. The results revealed
that, the ADWG was significantly higher (p<0.05)
in supplemented group than unsupplemented group
at 30th day.  In other days of  measurement numerical
higher body weights though not significant were
observed. The overall ADWG were also significantly
higher in supplemented groups. It may be inferred
that the supplementation of Zinc at the rate of 80
ppm along with milk helps in improvement of  daily
body weight gain (Table 7).

Table 7. Effect of supplementation of zinc on average daily weight gain (g) of piglets

Age (days)                                       Body weight gain (g)

Control Unsupplemented Treatment Supplemented

15 286.66 ± 2.72 295.00 ± 6.31
30 283.33a ± 1.92 300.00b ± 2.72
45 300.00 ± 4.71 381.73 ± 128.12
60 333.33 ± 6.09 395.00 ± 46.70
75 253.33 ± 80.14 383.33± 35.54
90 336.66 ± 1.92 370.00 ± 38.54
Overall 298.88a ± 10.05 365.00b ± 2.46

Means with different superscripts in the same row differ significantly (p<0.05)

Effect of supplementation of zinc on post
weaning growth performances of piglets

An experiment was conducted to see the effect of
Zinc supplementation on post weaning growth
performances of  piglets. A total number of  10 piglets
at the age of  weaning were divided into two groups.
The supplemented group (n=5) was fed with 80 ppm
Zinc along with normal farm diet whereas the
unsupplemented (n=5) groups were fed only with
the normal farm diet. The experiment continued for
three months. The results (Table 8) revealed that the
supplemented group showed significant increase in
body weight gain from 60th day onwards than the
unsupplemented group. Supplementation of  80 ppm
Zinc in the diet of  weaned piglets showed a body
weight gain of  5.98 Kg in the treated group over the
un- supplemented group. The cost of  5.98 kg live

weight was calculated to be Rs 897.00 and
supplementation cost of  Zinc (ZnSo

4
. 5H

2
O) was

Rs 50.00 only. Net profit of  Rs 847.00 was recorded
for the group of  5 piglets with Rs 169.40 per piglet
during the period.

Effect of floor space for nursing Sows on
growth performances of piglets from birth to
weaning
An experiment was conducted to see the effect of
floor space on the performances of  growth of  the
piglets. For this purpose two types of  floor space were
given to the nursing sows. One group of  sows having
60 sq ft and another group were given 30 sq ft floor
space for nursing sows. The body weight growth
recorded at 56th day was 68.26 ± 3.69 and 106.769 ±
3.56 g per day respectively for the group 30th sq ft
and 60th sq ft groups.  It was observed that 60 sq ft
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floor space helped to increase the weaning body
weight of  piglets significantly (p<0.05) compared to
the 30 sq ft floor space.Total gain in body weight for
giving extra space to the nurshing sows was recorded
to be 5.19 Kg for 5 sows, the cost of  which was

calculated to be Rs 778.00 for the group as per the
prevailing market rate. However the weaning body
weight of  1.03 Kg extra per piglet over the control
group is helpful in subsequent growth in for the
piglets.

Study the FStudy the FStudy the FStudy the FStudy the Feasibility and Coneasibility and Coneasibility and Coneasibility and Coneasibility and Convvvvvergence on Subsistence Pig Rearing toergence on Subsistence Pig Rearing toergence on Subsistence Pig Rearing toergence on Subsistence Pig Rearing toergence on Subsistence Pig Rearing to
Commercial Pig FCommercial Pig FCommercial Pig FCommercial Pig FCommercial Pig Farming Inclusiarming Inclusiarming Inclusiarming Inclusiarming Inclusivvvvve of its Processe of its Processe of its Processe of its Processe of its Process

M. S. Kundu, A. Kundu, S. Jeyakumar, Subhash
Chand, S.K. Zamir Ahmed and Shiv Kumar
Studies on feeding practice of Nicobari pig and
importance of rations based on local feedstuffs

The locally available feed resources viz. Nicobari Alu,
Pandanus, Colocasia and Bread fruit are used to feed
the pigs. Most of the feed materials are used for human
consumption and the left over are fed to the pigs. The
feed materials are high in starch as well as so the energy
content and low in protein content.  These are not
sufficient to meet the nutrient requirement of the pigs.
Specially minerals especially the calcium is in low level
resulting in low stature of the pigs. The available data
suggests that the feed can supply only 11- 14 g of Ca /

day as against the requirement of 40 g per day. It has
been observed that the protein and minerals are limiting
in the feeds currently used by the farmers. Forages could
be the possible solution to meet the energy requirement
of the pigs as forages contain fairly good amount of
CP (160-270g/Kg DM). However due to bulking
property, the voluntary intake was limited when
supplied fresh but when presented in dry and ground
form voluntary intake was double. In order to improve
feed quality, the protein and mineral need to be
supplemented. Awareness training programme on
"Scientific pig rearing & conservation of  indigenous
pig germplasm" was organized at Car Nicobar on 4-7th

July 2010. All together 175 change agents participated
in the training programme (Plate 1).

Plate1: Scientist imparting training to the tribals.

Table 8. Effect of Supplementation of zinc on post weaning growth performances of piglets

Age of the piglets Control (Kg) Treatment  (Kg)

57th -day 07.28 ± 0.23 07.10 ± 0.25
72nd days 11.58 ± 0.27 11.53 ± 0.30
87th days 15.83 ± 0.26 16.03 ± 0.31
102nd days 20.33 ± 0.32 22.75 ± 0.83
117th days 25.33 a ± 0.36 28.68  b  ± 0.65
132nd days 29.13 a ± 1.14 34.43 b ± 0.43
147th days 34.18 a ± 1.13 39.98 b ± 0.48

Total Gain  (90days) 26.90a ± 0.91 32.88b ± 5.10

Means with different superscripts in the same row differ significantly (p<0.05)
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M. S. Kundu, S. Jeyakumar, Jai Sunder, A.
Kundu, S. K. Verma and A. K. De
Analysis of micronutrients in the locally
available feed staffs for pig feeding

Four energy rich concentrate feeds viz. Mustard
cake, Copra cake, Wheat Bran and, Gram and nine
fodder samples viz. Napier, Guinea grass, Para
grass, Subabul, Dinanath, Nicobari Alu, Pandanus,
Bred fruits and Colocasia were analyzed for Zinc
(Zn) and copper (Cu) content. The average Zn and

Cu content of  theses samples were 40.89 ± 0.98
and 8.14 ± 0.11 μg/ kg for concentrate feed;
whereas 31.46 ± 0.91 and 5.51 ± 0.11 μg/kg for
fodder samples respectively. The Zn and Cu content
both in feed and fodder samples varied from 48.25
to 16.23 μg/kg and found to be below the critical
level. Hence extra supplementation is required to
get the optimum result. Similarly in case of  copper
the content is also below the critical level than the
requirement. Therefore the supplementation is
required (Table 9).

Table 9. Zinc and Copper content of locally available energy rich concentrates and fodder

Energy rich feed ingredients Zinc conc. (ppm) Copper conc. (ppm)

Mustard cake 46.25 7.01
Copra cake 37.89 8.04
Wheat Bran 48.25 9.24
Gram Chuni 31.18 8.26

Average 40.89 ± 0.98 8.14 ± 0.11

Fodder
Napier 25.12 6.65
Guinea grass 26.23 5.21
Para grass 23.12 9.45
Subabul 29.25 5.23
Dinanath 26.23 6.23
Nicobari Alu 72.23 6.45
Pandanus 38.25 2.35
Bred fruits 26.45 3.45
Colocasia 16.23 4.56

Average 31.46 ± 0.91 5.51 ± 0.11

PPPPPotential of otential of otential of otential of otential of Morinda citrifMorinda citrifMorinda citrifMorinda citrifMorinda citrifoliaoliaoliaoliaolia F F F F Fruit as Fruit as Fruit as Fruit as Fruit as Feed feed feed feed feed for Lior Lior Lior Lior Livvvvvestock and Pestock and Pestock and Pestock and Pestock and Poultryoultryoultryoultryoultry

Jai Sunder, D.R. Singh, S.K. Verma, A.Kundu
and R. C. Srivastava
Evaluation of Morinda citrifolia as feed in
Japanese quail

Morinda citrifolia fruits were collected, cut into small
pieces and sun dried. The dried Morinda citrifolia
fruits were grounded to make it in the form of  feed

granules (Plate 2). The experimental ration was
prepared as per the BIS standard (Table 10). A total
of  100 day old Japanese quails were randomly
divided into two groups (50 in each) providing one
group with experimental feed containing Morinda
citrifolia fruit granules and the other one without M.
citrifolia fruit granules as control. The experimental
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feed was fed to Japanese quail while one group was
kept as control. The observations viz. body weight,
mortality and feed intake were recorded and feed
conversion ratio (FCR) was calculated. No

medication, mineral and vitamin supplement were
given during the experimental period. The birds were
reared under normal housing and management
condition.

Table 10: Composition of experimental and control feed

Ingredients CP % Experiment feed (kg) Control feed (kg)

Maize 9.2 15 20
Wheat 10 15 20
Morinda fruit 6.3 15 0
Rice bran 12 15 20
Ground nut cake 41 25 25
Fish meal 43 15 15

Total 100 100

CP % 22.23 22.94
CF % 6.25 6.35
ME (Kcal) 2501.45 2621

The result revealed that body weight of  the Morinda
fed group was higher than the control group at
different days of  observation (Table 11). The body
weight at 2nd, 3rd and 5th week of  age was significantly
(p<0.05) higher in the morinda fed group compared
to the control group. The replacement of  maize,
wheat and rice bran @ 5% each with Morinda fruit
showed better performance in the treatment group.
The mortality was high (7%) in both the group during

the first four days of  age, but no mortality was
observed after the 2nd week in any group. The feed
conversion ratio of  morinda fed group was found
better than the control group at the end of  5th week
of  age. Best FCR was recorded at the 3rd week of  age
when the quails are in growing phase. The findings
of  the present study indicated that the feeding of  M.
citrifolia fruit can replace rice bran, wheat and maize
combined up to 15% level.

Plate 2: Preparation of  M. citrifolia dried fruit granules
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Table 11: Effect of feeding Morinda citrifolia on Body weight (g) at different week interval

Age (week)                                    Body weight                                                    FCR

Control Treatment Control Treatment

0 7.25±0.12 7.29±0.11
1 19.30±0.73 18.28±0.66 4.72 ± 0.27 4.64 ± 0.57
2 37.42±2.02b 43.17±0.97a 7.24 ± 0.24b 6.4 ± 0.17a

3 71.88±1.42b 77.09±1.41a 6.68 ± 0.12b 4.32 ± 0.17a

4 94.25±2.03 98.77±2.14 6.72 ± 0.33b 4.49 ± 0.14a

5 111.0±3.36b 121.12±2.74a 7.41 ± 0.29 6.39 ± 0.18
6 125.75 ± 3.50 135.05 ± 4.118

Means with different superscripts in the same row differ significantly (P< 0.05)

DeDeDeDeDevvvvvelopment of elopment of elopment of elopment of elopment of Therapeutics & Supplements bTherapeutics & Supplements bTherapeutics & Supplements bTherapeutics & Supplements bTherapeutics & Supplements by Using Indigenousy Using Indigenousy Using Indigenousy Using Indigenousy Using Indigenous
Herbs and BenefHerbs and BenefHerbs and BenefHerbs and BenefHerbs and Beneficial Microorganisms ficial Microorganisms ficial Microorganisms ficial Microorganisms ficial Microorganisms for Lior Lior Lior Lior Livvvvvestock Health andestock Health andestock Health andestock Health andestock Health and
ProductiProductiProductiProductiProductiononononon

Jai Sunder, S. Jeyakumar, M.S. Kundu, S.K.
Verma, A. Kundu and R.C. Srivastava
Survey & documentation of ITKs in Animal
health & production
A survey was conducted in different villages of  South
Andaman and North Andaman to collect the
information on the indigenous technical knowledge
(ITK) and medicinal plants used for animal health
and production. The information on the important
ITKs and the medicinal plants are listed in Table

12. The information on the ITKs used by the different
religion and communities varied from place to place.
The use of ITKs is diminishing due to lack of interest
of  youth in the animal husbandry practices and loss
of  knowledge on the ITKs.  The use of  medicinal
plants in the Andaman villages were found less as
the farmers are dependant on the veterinary health
care of  the AH&VS. However, some of  the farmers
still practice the traditional way of  treatment and few
of  the important plants are listed below:

Table 12: ITKs practiced by livestock owners of Andaman Villages
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Isolation, identification and characterization of
beneficial microbes

A total of  20 Lactobacillus spp. have been isolated from
various sources such as goat intestinal swab, poultry
intestine and oral mucosa (Table 13). The

biochemical characterization of the lactic acid
bacteria showed positive growth at 450C by
Lactobacillus jensenii, Lactobacillus salivarius and
Streptococcus salivarius. All the species showed
negative reaction with catalase test (Table 14). The
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in-vitro dual culture assay of  Lactic acid bacteria
showed antibacterial inhibitory activity against
Salmonella spp. and E. coli. The metabolite of  the

lactic acid bacteria has been prepared for in-vitro
antibacterial activity assay by disc diffusion
method.

Table 13: Isolation of Lactic acid bacteria from different sources

Samples collected Organism identified

Curd Lactobacillus jensenii, Lactobacillus casei
Dough Lactobacillus casei, Yeast, Streptococcus
Vegetables L. brevis, L. cellobiosus
Goat vaginal swab L. salivarius, Streptococcus
Cow vaginal swab Streptococcus
Chicken intestine Lactobacillus jensenii, L. brevis

Table 14:  Biochemical characteristics of Lactic acid bacteria

S.K. Verma, M.S. Kundu, Subhash Chand, Jai
Sunder, I. Jai Sankar and Abhay Singh

Out of  572 Islands, islets and rocks in Andaman
Nicobar group of  Islands only 36 inhabited islands
have 1.74 and 9.79 lakh livestock and poultry
population respectively as per 18th livestock census,
2007. Out of  36 inhabited islands livestock are
available only at 23 islands and rest 13 islands have
only human activity. The main animal species reared
by the farmers are cattle, buffalo, goat, pig and
poultry.

Characterization of Livestock Population

According to 17th livestock census, 2003 there was a
population of  1.95 lakh of  livestock and 9.31 lakh
of  poultry (Table 15). During 18th livestock census
2007, livestock population was reduced by 10.9 %
while poultry population was increased by 5.1 %. In
2003 Goat population was 64,126 (32.86 %) followed
by 62,632 cattle (32.09 %); 52,201 pigs (26.75 %)
and 16,211 buffaloes (8.31 % %). Crossbred cattle
population was less (6.56 %) as compared to
Indigenous cattle (25.53 %). Likewise crossbred pig
population was also less (1.59 %) than indigenous

CharacterizatiCharacterizatiCharacterizatiCharacterizatiCharacterization of Lion of Lion of Lion of Lion of Livvvvvestock Productiestock Productiestock Productiestock Productiestock Production Sub System and on Sub System and on Sub System and on Sub System and on Sub System and AssessmentAssessmentAssessmentAssessmentAssessment
of Critical Nutritiof Critical Nutritiof Critical Nutritiof Critical Nutritiof Critical Nutritional Gap in Bay Islandsonal Gap in Bay Islandsonal Gap in Bay Islandsonal Gap in Bay Islandsonal Gap in Bay Islands
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pig population (25.16 %). According to 18th livestock
census, 2007 cattle and buffalo population was
reduced while goat and pig population was increased

which clearly indicates the increasing interest of
farmers in small livestock farming as compared to
large animal farming.

Table 15: Status of livestock population in A&N Islands

Livestock Species Number (17th % of Total Number (18th % of Total
Livestock Livestock Livestock Livestock
census, 2003) census, 2007)

Crossbred Cattle 12801 6.56 NA NA
Ind. Cattle 49831 25.53 NA NA
Total Cattle 62632 32.09 49364 28.39
Buffalo 16211 8.31 10091 5.80
Goat 64126 32.86 66721 38.37
Crossbred Pig 3096 1.59 NA NA
Ind. Pig 49105 25.16 NA NA
Total Pig 52201 26.75 47730 27.45
Total Livestock 195170 NA 173906 NA
Total Poultry 930878 NA 978565 NA

It is evident from table that proportion of  cattle in
total livestock population reduced by 3.7%, while
buffalo population reduced by 2.51%. However, the
goat and pig population increased by 5.49% and
0.70%. The increase in pig population is significant
because there was huge loss of  pig population during
tsunami.  Due to Tsunami about 25% cultivable
paddy land was inundated by sea water  which
resulted in less availability of  paddy straw for
livestock. Due to insufficient feeds and fodder now

farmers are moving towards small ruminant
production or non ruminant production.

Island wise fodder and feed requirement for
different livestock species

Island wise fodder and feed requirement was also
worked out. Requirement of  green fodder was 1.37
lakh t/annum while requirement of  dry fodder was
0.66 lakh t/annum. Requirement of  concentrates for
livestock was 1.23 lakh t/annum (Table 16).

Table 16: Island wise feed and fodder requirement of livestock in A&N islands

S.No. Island GF Req. DF Req. Conc. Req.
(t/annum) (t/annum) (t/annum)

1 East Island 1.22 0 0.41
2 North Andaman Island 36855.51 19847.605 26096.04
3 Smith Island 367.92 196.005 271.20
4 Middle Andaman Island 30358.15 16250.165 20948.81
5 Long Island 861.40 428.875 525.60
6 Baratang  Island 5583.04 3024.025 3397.06
7 South Andaman Island (Rural) 35630.57 17747.395 30436.62
8 South Andaman Island (Urban) 3957.33 1499.785 2090.36
9 Viper Island 26.28 17.52 14.60
10 Havelock Island 2792.62 1396.855 1710.76
11 Neil Island 2848.46 1274.945 1521.69
12 Rutland 455.89 254.04 240.54
13 Little Andaman Island 6509.78 2661.945 4288.75
14 Nicobar Island 6552.12 123.005 23076.03
15 Chowra Island 253.68 0 1914.79
16 Terresa Island 392.01 8.03 2510.47
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It can be seen that large animals reared were
maximum at North Andaman Island followed by
South Andaman Island (Rural) and Middle
Andaman Islands. In Nicobar Group of  Islands
ruminants were available mainly at Car Nicobar
Island and Campbell Bay.

Availability of dry matter during different
months

On the basis of  field survey, estimation was made
regarding availability of  dry matter to the livestock
during different months. It was observed that
maximum availability of  dry matter was during the
months of  August and September when some jungle
grasses were available to the animals. From October
onward availability of  dry matter was reduced till
March. February and March were the most crucial
months when animals were getting very little to feed
as no grasses were available in the jungle and farmers'

stock of  paddy straw was also exhausted by this time.
From April onward availability of  dry matter was
improving slightly due to pre monsoon showers. But
none of  the month was such when animals were able
to fill up their belly well. Most of  the animals were
underfed which was reflected in their production
status. Average dry matter availability through out
the year was only 40 % with a range of  25 - 55 %
(Fig 1).

Assessment of nutritional gap in different
livestock species

Requirement and availability of  green fodder, dry
fodder and concentrate for different livestock species
were estimated. The results revealed that the deficit
of  green fodder was 59.6% while that of  dry fodder
was 42.1%. The most deficits were the concentrate
feed (97.19%) as there is almost negligible production
of  grain and oilseed crops for livestock feeding.
(Table 17)

Fig 1: Availability of  dry matter to the livestock during
different months

Table 17:  Estimated requirement, availability and
deficit of Green, dry fodder and concentrate

17 Bombooka Island 22.27 6.935 100.01
18 Katchal Island 237.62 41.975 856.29
19 Nancowry Island 441.65 201.48 905.57
20 Kamorta Island 231.41 70.445 279.23
21 Little Nicobar Island 5.84 0 52.20
22 Kondul 4.75 0 38.33
23 Great Nicobar Island 2316.66 1327.87 1815.51

Total 136706 66379 123095
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S.K. Verma, R.C. Srivastava, T. Subramani and
B.K. Nanda
Green and dry fodder shortage is very acute in
Andaman and Nicobar group of  Islands as very little
area is under cultivable fodder. Due to shortage of
feeds and fodder the productivity of  the cattle and
buffalo is very poor in these Islands. Out of  the total
geographical area, cultivable area is very limited which
mainly comes under plantation crops on the hilly slops
and about 8000 ha area is paddy land. Therefore it
was presumed to utilize the existing cultivable land
judiciously to produce fodder during the period when
no crop is there in the fields or to utilize the land under
coconut and arecanut gardens and nearer to fish
ponds. Hybrid napier cuttings and rooted slips were
transplanted under the coconut and arecanut
plantations and on the bank of fish pond. The fodder
grass was established well and producing biomass even

during dry period. Besides this, Hybrid napier fodder
was transplanted on the ridges and terrace risers of
vegetable block. The grass has been established well
and due to its thick grass canopy, the risers were
stabilized very soon and the soil erosion was checked.

As the cultivable land is meager therefore concept
of  growing pre paddy and post paddy fodder was
exercised. In the year a trial was conducted to study
the production potential of different fodder crops as
pre paddy fodder. Four crops were sown on 3rd
March 2010 at Bloomsdale Farm in five replications
and harvested on 6th May 2010 after 65 DAS. Cowpea
produced maximum biomass (31.38 t/ ha) followed
by Ricebean (20.19 t/ha), Maize (9.26 t/ha) and
Coix (4.94 t/ha). It can be concluded that fodder
crops can be taken as pre and post paddy crops
successfully to augment the fodder supply to the
livestock (Table 18).

Table 18: Yield of different fodder crops during pre paddy season

Crops          Yield (t/ ha) Average Pdn (t/ha)

R1 R2 R3 R4 R5

Maize 9.69 9.63 9.69 7.69 9.63 9.26±0.39c

Coix 2.5 9.38 5.63 5.00 2.19 4.94±1.29 c

Cowpea 34.38 34.06 28.13 30.63 29.69 31.38±1.22 a

Ricebean 30.63 16.88 23.44 7.81 22.19 20.19±3.79 b

The average figures bearing different superscripts in the same column differ significantly (p<0.01)

Enhancement and sustainabEnhancement and sustainabEnhancement and sustainabEnhancement and sustainabEnhancement and sustainable Dairy Cattle and Buffalo productile Dairy Cattle and Buffalo productile Dairy Cattle and Buffalo productile Dairy Cattle and Buffalo productile Dairy Cattle and Buffalo production inon inon inon inon in
Bay IslandsBay IslandsBay IslandsBay IslandsBay Islands

S. Jeyakumar, A. Kundu, M.S. Kundu, Jai
Sunder, T. Sujatha, S.K. Verma, Subhash
Chand, M.  Balakrishnan and R.C. Srivastava
Productive and reproductive performance of
dairy cows and buffalo

Lactation performance of  cross bred cows (n=6)
reared at institute farm showed lactation length of
351.17±43.36 days with lactation yield of

1857.74±272.21 litre with a wet average of
5.5±0.7litre. The peak yield of  8.88±0.95 litre was
reached at 27.17±4.33 days.  No significant sex
difference in birth weight (in kg) of  calves was
observed. The average birth weight of  male was
(n=13, 20.88±1.28 kg,) and that of  female was (n=8,
20.45±1.08).  Jersey calves numerically weighed
more than HF cross. The average age at first calving
in cross bred cows was 42.67±1.23 with inter-calving



93Annual Report 2010-11

C A R I

period of  17.00±1.34 months.  Productive
performance of  buffalo (n=1) showed the lactation
length of  246 days with a lactation yield of  450.4
litre. The peak yield of  3.6 lit reached 11 days. The
average Fat and SNF percentage of  milk estimated
by Gerber sulphuric acid method at ANIIDCO were.
4.1, 8.10 for cow and 8.58, 9.66 for buffalo
respectively. Studies on Lactation curve to identify
and improve feeding and management in cross bred
cows showed fluctuation and improvement in
lactation yield between four and eighth month (which
could be due to better availability of  fodder during
monsoon period) but no significant fluctuation in
lactation yield in buffalo throughout the lactation
period. There was significant enhancement in overall
milk production and revenue generation during the
period of  study from 2006 to 2010.

Upgradation of desi buffaloes with Murrah
germplasm through AI technology

A primiparous desi buffalo with a history of  post
partum anestrum was successfully treated using
CIDR technology (CIDR+PG+PMSG) and animal
was brought into cyclicity. Fixed time Artificial
Insemination using Murrah germplasm resulted in
pregnancy and successful birth of  first upgraded
Murrah female calf  in the institute farm on 24th

November 2010. The birth weight of  calf  was 31.0
kg. The dam yielded 460.75 lit in 128 days with an
average daily milk yield of  3.6 lit. The peak yield of
3.6 lit reached at 11 days

Effect of Morinda citrifolia on antioxidant
activity in calves

To assess the antioxidant effect of  Morinda citrifolia,
whole fruit in mash form was fed to 4-6 months old
four crossbred calves @100g/calf  /day. Blood
samples (whole blood in EDTA and for serum) were
collected from jugular vein to assess antioxidant and
free radical scavenging activity. The results showed
that Morinda feeding exerted antioxidant properties
by gradually increasing the Super oxide Dismutase
(IU/mg protein) (SOD) from 0.74±0.12 in treated
group against control of   0.90±0.11  at the zero week
to 1.97±0.12 against control level of  0.89±0.09 at
4th week  and catalase levels ((IU/mg protein) in
blood from 0.11.41±0.46 in treated group against
control of   13.08±0.73  at the Zero week   to
18.58±0.29 against control level of  13.42±0.90 at 4th

week significantly (p<0.01).This would reduce stress
and enhances antioxidant defense mechanism for
better calf-hood health management.

Effect of external application of M. citrifolia on
Hump sore in cattle

As a pilot study an adult cow affected with Humpsore
was topically applied with fruit pulp of  Morinda
citrifolia on the lesion for ten days. Preliminary
observation showed that the plant exerted house fly
repellent activity and healing effect on the humpsore
wound. (Plate 3 a, b & c)

Plate 3: a) Humpsore lesion in a cow b) application of  Morinda and
c) healing effect of  Morinda after 10 days of  application.

(a) (b) (c)
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Probiotic mineral supplementation to improve
lactation performance in cows
Minerals and probiotics are the critical nutrients that
influence the productivity and their daily requirement
is essential in lactating cows. The present study was
carried out to evaluate the efficacy of  commercially
available probiotic mineral mixture on lactation
performance of  crossbred cows. Healthy, normally
calved, 12 crossbred cows under standard
management condition and in early to mid lactation
from Institute Cattle Farm were selected for the study.
The cows were divided into two groups as
supplemented (treated group, n=6) and
unsupplemented cows (control group, n=6). The
cows in treatment group were fed with 50g of
probiotic mineral supplement available in market,
containing Calcium-14.0%,  Phosphorous-7.0%,
Magnesium-3.0%, Sodium-7.0%, Potassium-2%,
Cobult-30 ppm, Copper-500 ppm, Iron-4000 ppm,
Iodine-150 ppm, Manganese-1000 ppm, Zinc-3000

ppm, Selenium-30 ppm, Vitamin A-5,00,000 IU/Kg,
Vitamin D3-1,00,000 IU/Kg, VitaminE-1000 IU/Kg
and probiotic microbes such as Lactobacillus
acidophilus, L. sporogenes, Bacillus subtilis and
Saccharomyces cerevisiae) for a period of  30 days.
Cows in both the groups were observed for daily milk
production and the milk yield characteristics. The
traits of  the supplemented group were compared by't'
test among themselves i.e., prior to, during and after
supplementation. The average daily milk yield (lit) of

a cow was significantly (P≤0.01) highest (4.67±0.05)
during supplementation than before (3.70±0.05) and
after (4.17±0.04) supplementation. Similarly, the
average daily milk yield (in lit) of  individual cow was

significantly (P≤0.01) higher in supplemented group
(4.86±0.03) than unsupplemented (control) group
(3.25±0.04). It is suggested that use of  probiotic
microbes along with mineral mixture enhances the
milk production of  lactating cows by improving the
absorption and/or bioavailability.

Plate 4:  Harvest of  vermicompost from all the three tanks, separation of  compost and worms, good quality compost
and packing of compost for despatch.

Vermicompost production & harvest
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A total of  4.3 tonnes of  vermicompost was produced

from two tanks during the first cycle and revenue of

Rs. 34,400 was generated by sale of  compost @ Rs.

7.00 per kg. The analysis of  vermicompost at NRM

lab revealed that the N, P and K content was 1.5, 0.7

and 0.86 per cent respectively.

Biochemical and genetic diversity analysis of
enteric/vaginal micro flora of cattle

A total of  40 bacterial isolates were obtained from

the rectal and vaginal swab of  cattle. The biochemical

tests revealed that most of  the bacteria belonged to

Klebisella sp, Cedeca sp, Serratia sp salmonella sp

Enterbacter sp, Yersinia sp and Escherichia sp. The

Antibiogram test showed sensitivity to Tetracycline

(85 %), gentamicin (62%), Co-trimoxazole (60%),

chloramphenical (55%), Ciprofloxacin (45%),

Cefuroxime (35%), Ceftriaxone (25%), Ampicillin

(10%). The 16s rDNA of all the isolates were amplified

with primers PA and PH. Gel electrophoresis of

undigested PCR products of  all the  isolates produced

a single band of  about 1500 bp. 22 and 20 restriction

patterns were obtained after digestion of  the amplified

16s r DNA fragment with HaeIII and Hinf1

respectively. A high similarity index of  around 80%

was obtained from the two restriction endonucleases

(Hae III and Hinf  I) by performing a similarity analysis

based on composite ARDRA profile.

Plate 5: Photograph of  restriction digestion analysis of
16s rDNA fragment of  bacterial isolates with
Hae11, M= marker (1.5 kb) s. no. 1-43 (bacterial
isolates)

Success story: Plantation based model dairy
farming under island ecosystem

A private entrepreneur Shri Sundaramurthy, R/o
Kodiyaghat (near Chidiyatapu) is practicing
plantation (coconut) based agriculture in 7.85
hectare. He was interested in integrating dairy in
the plantation and he had few desi cows with a
total production of  2-3 lit/day which was used for
his household consumption. The farmer
approached Animal Science Division, CARI for
technical guidance to start a dairy farm in his
plantation area. The farmer was given 7 days
practical training on scientific dairy farming and
a scientific team from CARI visited his farm area
to examine and suggested to develop infrastructure
facilities viz. development of  water resource (water
harvesting pond and storage tank), fodder
cultivation as an intercrop in the coconut
plantation area and construction of  a dairy cattle
shed for 20 cows with required facilities and proper
drainage with recycling system for farm waste. He
was given a project proposal for 10 cows and the
same was sanctioned by State Bank of  India. The
farmer got an amount of  Rs. 8.0 lakhs as a loan to
start his farm. As per the technical guidance and
knowledge gained through training, the farmer
constructed a dairy house with a capacity for 20
adult cows (Tail – to – Tail system) with a separate
calf  shed, milk collection and feed storage room.
A pond was created to harvest and utilize water
for farm and agricultural. Green fodder is being

Plate 6: Plantation based dairy farm
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harvested regularly and chaffed with manual
chaff  cutter before feeding. Through bank loan
he purchased 16 cross bred cows and got insured.
He is maintaining the cows properly as per the
technical guidance provided time to time. Now
he is having herd strength of  37 dairy cattle
including calves and bull. Presently 5 cross bred
cows are in milking stage with overall farm
production of  40-45 lit/day with an average of
7-8 lit/day/cow. He sells milk directly to
households @ Rs.30-35/lit and he is getting a
regular income of  Rs.1350-1500 per day with a
net profit of  Rs. 800/day on milk after deducting

the expenditure incurred on feed and labour. In
addition to milk, farmer is getting manure and
he is efficiently utilizing the waste output from
the shed. The liquid waste is directly utilized for
banana and vegetable cultivation through proper
drainage system. The solid manure is being
regularly collected from the farm and converted
into farmyard manure and utilized for
horticulture crops, fodder and coconut plantation.
The intervention by CARI and farmer’s effort has
resulted in establishment of a successful model
plantation based dairy farm suitable for the island
ecosystem.

S. Jeyakumar, Jai Sunder, M.S. Kundu,
A.Kundu, S. K. Verma, M. Balakrishnan,
Subhash Chand, Zamir Ahmed and R.C.
Srivastava
Augmentation of production through
controlled breeding programme in goats

Controlled breeding technology is of  good practical
interest to planned breeding and fixed time Artificial
Insemination which would accelerate kidding system
to improve the livelihood of  the local farmers and
meet out the local demand for chevon. The
progestagen in association with PMSG (pregnant
mare serum gonadotrophin) was employed in
controlling estrus in goats. As a pilot experiment six
Andaman Local goats of  1- 4 years weighing 15-20
kg were taken for the study in the farmer's field. The
does were inserted with an indigenously developed
intravaginal sponge obtained from Central Institute
for Research on Goats (CIRG-ICAR). The
cylindrical shaped sponges with a diameter of  25mm

(impregnated with 300mg of  natural progesterone)

tied with one foot long thread were inserted into

vagina of  goat using glass speculum and plastic

plunger, and tested for their retention for 12 days. At

the time of  insertion, 1ml of  injection containing

2.5mg of  estradiol -17 beta was administered

subcutaneously. The intravaginal sponges were

removed 12 days after insertion. One ml of  Pregnant

Mare's Serum Gonadotropin (PMSG) was injected

intramuscularly at the time of  withdrawal of  the

sponge. The does were observed for onset of  estrus

daily in the morning and evening. The does in estrus

were bred by Artificial Insemination using Boer goat

frozen semen obtained from Kerala Livestock

Development Board. The sponge retention rate,

estrus response and conception rate were 66.66,

100.00 and 75.00 per cent respectively. It is suggested

that intra vaginal sponges can be successfully
employed for controlled breeding in goats and further
study is in progress (Plate 7 a to l).

ProductiProductiProductiProductiProductivity Enhancement of Goats in Bay Islandsvity Enhancement of Goats in Bay Islandsvity Enhancement of Goats in Bay Islandsvity Enhancement of Goats in Bay Islandsvity Enhancement of Goats in Bay Islands
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Plate 7: Controlled breeding technology in goat at field : a-Intravaginal sponge, b-glass speculum, c-insertion of
speculum,  d-insertion of  sponge using plunger, e-retention of  sponge in vagina, f-sponge in situ in 3 goats, g-
expression of  heat with mucus discharge after removal of  sponge, h- detection of  standing heat using teaser buck,
i-checking of  os cervix opening, j-AI using Boer frozen semen, k-pregnancy diagnosis using ultrasound scanning ,
l- Ultrasonogram showing developing foetus

cb

d e f

g h i

j k l

a
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Antioxidant property of Morinda citrifolia in
kidsa

Crushed fruit of  Morinda citrifolia was fed to 4 kids
@ 40g per day orally over a period of  five weeks and
were compared with 4 control kids. Morinda citrifolia
feeding significantly (P<0.01) increased the
antioxidant superoxide dismutase levels (IU/mg
protein) in serum of  treated kids (1.86±0.14) than
control (0.93±0.13). The present study suggests that
this medicinal plant have moderate to potent
antioxidant and/or free radical scavenging activity.

Plate 8:  Showing Super oxide dismutase (SOD)
expression absent in control (a) and present (thick

white band) Morinda fed kids (b).

Plate 9: Sonographic characteristics of  goat testis (tp-testicular parenchyma, mt-mediastinum testis, et-
epididymal tail, eh-epididymal head, eb-body of  epididymis, pp-pampiniform plexus)

Water bath based ultrasonography: a new al-
ternative diagnostic procedure developed for
testicular sonography in bucks

Six adult male goats were examined to study the
sonographic appearance of  normal testes and
epididymides using a water bath-based ultrasound

scanning technique. The ultrasonographic
examinations were done using a 5 – 9 MH

Z
 / 60 mm

(7.5 MH
Z
) linear – array transducer and a B-mode

scanner. The ultrasonographic examination was
performed in goats after standardizing the procedure
on six testes collectedfrom slaughter house. The
testicular parenchyma appeared homogenous with
a coarse medium echo-pattern. The mediastinum
testis located centrally in the testes was a linear
structure with greater echogenicity than the testicular
parenchyma when viewed in the longitudinal plane
and nearly circular echogenic “spot” in the midline
of  the testis when viewed horizontally. The testicular
tunics and skin were evident as a distinct
hyperechogenic line encircling the testicular
parenchyma. The head and tail of  the epididymis
were easily identified in all the testes, but the
epididymal body and ductus deferens were difficult
to identify consistently. The tail of  the epididymis
was distinct and easily identified on the distal end
of the testis with sonolucent tubules and appeared
sonographically as a ‘peaked cap’ upon the testicular
parenchyma. The vascular pampiniform plexus was
easily identified on the proximal end of  the testis.
Intertesticular septum appeared between two testes
as a hyperechoic line. The scrotal septum was seen
in lateral sonogram as a highly echogenic thick band
between the testes. In conclusion, ultrasonography
using a water bath based approach permits a non-
invasive easy and simple method for evaluation of
the scrotum and testis in male goats and proves to
be a valuable diagnostic tool for evaluating
physiopathologic conditions of  goat testis during
breeding soundness or clinical examination.

(a) (b)
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Development of database system for goat
husbandry

The animal genetic resources available throughout
the world are in a dramatic state of  decline through
natural or manmade interventions. To store and
retrieve various information, an efficient data
management system is required. In general goat
production systems require a continuous set of

data recorded over a period of  time. Through
relational database management system,
computers can offer a quick means of data
management. Keeping this in view, a database
management system has been developed to record
data on productive performance, reproductive
performance, health & disease status and overall
performance of  goats.

Plate 10:  Front page of  goat husbandry database management system and design of  data base indicating menu, sub
menu and drop-down menu for data entry and retrieval.

AAAAAugmentatiugmentatiugmentatiugmentatiugmentation of Production of Production of Production of Production of Production in Cattle and Buffaloes throughon in Cattle and Buffaloes throughon in Cattle and Buffaloes throughon in Cattle and Buffaloes throughon in Cattle and Buffaloes through
ReproductiReproductiReproductiReproductiReproductivvvvve Health Management e Health Management e Health Management e Health Management e Health Management TTTTTechniquesechniquesechniquesechniquesechniques

S. Jeyakumar, Jai Sunder, M.S. Kundu, S.K.
Verma, A.K. De, A. Kundu, Ajmer Singh, S.K.
Zamir Ahmed and Director, Deptt. of AHVS
Studies on infertility and reproductive
disorders among dairy cattle

A total number of  four infertility camps were
conducted both under farm and field conditions
at different locations of South Andaman. In the
camps 76 cattle were examined. Out of  total no.
of  cattle examined, 35% were in different stages
of  pregnancy. The incidence of  various causes of
infer tility was observed to be post partum
anoestrum (35%), repeat breeding syndrome
(10.55%), and post pubertal anoestrum in heifers
(1.3%) and underdeveloped genitalia in heifers

(3.9%). Reproductive disorders viz., endometritis
and cystic ovary was 5.3%. All the cattle were

Plate 11: Infertility camp organized jointly by CARI
and Dept. of  AHVS at New Bimbliton village of

South Andaman
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physically examined for their health status and blood
samples from each animal was collected at 10 days
interval to rule out infectious and non-infectious
causes of  infertility. As a preliminary therapeutic
approach all the cattle were dewormed, deticked and
farmers were supplied with mineral mixture
supplementation to improve the general health status
of  infertile animals. In cattle various reproductive
disorders viz., Retained foetal membrane (7.69%),

post partum metritis (2.88%), abortion (3.84%), total
uterine prolapse (0.96%), ovarian abnormality
(0.96%), dystocia (1.92), repeat breeding syndrome
(2.88%) and post partum anestrum (4.80%) were
observed in the organized farm for the period of
2003-2010. Among the problems retained foetal
membrane was found to be the highest which could
be due to nutritional and other predisposing factors
viz. abortion and dystocia.

Molecular CharacterizatiMolecular CharacterizatiMolecular CharacterizatiMolecular CharacterizatiMolecular Characterization of Indigenous Pigs of Bay Island bon of Indigenous Pigs of Bay Island bon of Indigenous Pigs of Bay Island bon of Indigenous Pigs of Bay Island bon of Indigenous Pigs of Bay Island byyyyy
Microsatellite MarkersMicrosatellite MarkersMicrosatellite MarkersMicrosatellite MarkersMicrosatellite Markers

Arun Kumar De, S. Jeyakumar, M. S. Kundu,
Jai Sunder, A. Kundu and S. K. Verma

Collection of biological samples from
indigenous pig breeds of Andaman & Nicobar
Islands and Isolation of DNA
The total Pre-tsunami and Post-tsunami pig

population of Andaman and Nicobar islands are
52,201 and 13,755 respectively (DAH&VS, A&N
Admn). The majority of the pig population belongs
to indigenous type. Three different indigenous genetic
groups of  pigs are indigenous desi pig, Nicobari pig
and Andaman wild pig.

Andaman wild pig Nicobari Pig Indigenous desi pig

Plate 12. Indigenous pig germplasm of  Andaman & Nicobar Islands

Blood samples of  indigenous desi pig of
Andaman (n=20), Andaman wild pig maintained
at Mini Zoo, Haddoo (n=1) and Nicobari pig
maintained by tribes of  Car Nicobar (n=25) were
collected for molecular characterization.  DNA
was isolated from blood samples of  native pig
breeds of Andaman and Nicobar Islands by
standard method of  phenol-chloroform extraction
followed by alcohol precipitation. DNA was also
isolated from hair follicles of  native pig breeds.

The quality of  isolated DNA was checked by
running the DNA samples in 1.5% agarose gel
electrophoresis (Plate-13) and by measuring the
ratio of absorbance (Plate-14) at 260 and 280 nm
(A260/A280). In all the cases the A260/A280
ratio was in between 1.8 to 1.9 indicating that
the quality of  isolated DNA was good. Isolated
DNA samples were quantified based on the
following formula: Quantity of  DNA (μg/ml) =
(OD260 x 50 X dilution factor).
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Plate 13. Agarose Gel Electrophoresis of
Genomic DNA

Plate 14.  A260/A280=65.003/35.009=1.85

Standardization of PCR protocol for
amplification of microsatellite loci
PCR protocol was standardized for 17 sets of  FAO
recommended microsatellite primers. Each 25 μl
reaction consisted of  DNA (100 ng), primers (50 ng
each), dNTPs (50 nM each), 2.5 μl of 10 X buffer and
Taq DNA polymerase (0.75 unit). The PCR products

were analyzed through denaturating Poly Acrylamide
Gel Electrophoresis (PAGE). PAGE results were
analyzed by software ‘PopGene’. The observed
numbers of  alleles, PCR product size range, observed
heterozygosity, polymorphism information content
(PIC) at different microsatellite loci in nondescript pig
of  Andaman are presented in Table 19.

S0218 S0218

S0090 IGF1

Plate 15. Agarose gel electrophoresis of  PCR amplicons of  various microsatellite
loci of nondescript pig of Andaman
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Table 19. Observed numbers of alleles, PCR product size range, observed heterozygosity,
polymorphism information content (PIC) at different microsatellite loci of indigenous desi pig

MicrosatelliteLocus Observed SizeRange (bp) Observed PIC
no. of alleles heterozygosity

S0218 4 144-656 0.76 0.84
 IGF1 2 254-643 0.84 0.74
S0335 2 218-242 0.52 0.78
SW951 2 132-182 0.64 0.70
S0225 5 178-194 0.60 0.80
CGA 8 266–30 0.48 0.81
S0005 11  221–257 0.60 0.82
S0226 6 185–205 0.64 0.75
S0227 7 231–253 0.64 0.85
SW122 7 110–124 0.84 0.86
SW911 5 157–175 0.76 0.75

S0218 IGF1

S0335 S0225

Plate 16.  Microsatellite analysis of  indigenous desi pig of  Andaman showing number of  alleles under PAGE

Phenotypic characterization of Andaman wild
pig
With the official permission of  the Department of
Environment and forest, A& N Administration,
phenotypic characterization of Andaman wild pig
available in the Mini Zoo was carried out. General

appearance of  the pig was very short with compact
body and was very active, alert and a fast runner.
Blood and hair follicles were also collected for
haematological analysis and molecular
characterization. The data on phenotypic
characteristics (in inches) are given in Table 20.
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Table 20. Phenotypic characteristics of Andaman Wild Pig

Parameters (in inches) Andaman wild pig (n=1)

Sex Male
Castrated/Uncastrated Uncastrated
Ear length 3
Ear width 3
Snout width 4
Leg length 9
Hoof circum 2.5
Tail length 4.0
Abdomen width 20.5
Chest width 21.5
Body length 23
Neck width 15.5
Testis length 2.5
Testis width 2.0
Body weight based on chest girth 16 kg

Enhancement and SustainabEnhancement and SustainabEnhancement and SustainabEnhancement and SustainabEnhancement and Sustainable Dairy Fle Dairy Fle Dairy Fle Dairy Fle Dairy Farming through Reproductiarming through Reproductiarming through Reproductiarming through Reproductiarming through Reproductivvvvveeeee
Health CareHealth CareHealth CareHealth CareHealth Care

Kuntola Roy and S. Jeyakumar

A survey was conducted to know the dairy herd
composition, housing, feeding, health care and milk
marketing at Indira Nagar village of  South
Andaman. All the constraints faced by the farmers
were identified with open ended questionnaire and
grouped under two categories as health/management
constraint and policy related constraints. Ranking
of  the constraints were done based on the frequency
of  responses expressed by respondents for each
constraint. Infertility camp was conducted regularly
to find out and reduce the incidence of  reproductive
problems in cows.

Dairy farming practices in South Andaman

It was observed that the entire household (100.0%)
reared dairy cows in semi-intensive system and
100.0% of  the cattle sheds were of  temporary type
mostly made up of  locally available wooden
materials with katcha floor.  Regarding the system
of  feeding, majority (90.0%) of  the farmers practiced
semi-stall feeding and allowed their animals for
grazing for a period of  6-8 hours. Very few farmers
(5.0%) allowed their animals for scavenging on

locally available grasses and leaves. A higher
percentage (90.0%) of  farmers offered readymade
concentrate feed @ 1.5-2.0 kg per day per milch cow
and pregnant animals. It was observed that pond was
the major source of  drinking water for the animal.
The average holding size was 4.5 animals per family.
Herd composition of  different category of  animals
is presented in Fig 1. Among the cows 59.09% was
in milk and 40.91% was dry animals to maintain a
steady production status throughout the year. The
highest quantity of  milk was sold to vendors (42.0%
in morning and 22.0% in evening) and the dairy
farmers keep 17.0% of  total milk for daily home
consumption.

Constraints analysis

The constraint analysis revealed that the major
constraint faced by the farmers was anoestrus and
repeat breeding (94.0%) followed by prolonged inter
calving period (90.0%) and high tick infestation
(50.0%). Besides, majority of  the respondents i.e.
96.0% had the constraints of  shortage of  green fodder
followed by inadequate selling price for milk (90.0%),
poor marketing facility for milk sale (80.0%) and non
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availability of  concentrates (60.0%). Small number
of  respondents i.e. 30.0% and 20.0% reported
scarcity of  water in dry season and lack of  proper
scientific knowledge as constraints for profitable
dairy farming.

Incidence of infertility and parasitic problems
of dairy cows

The study revealed that among the cows, the inci-
dence of  post partum anoestrus, repeat breeding and
cystic ovary was found to be 33.3%, 12.8% and 2.60%
respectively which were identified as the main cause
of  infertility and reproductive disorders. Among the
heifers, the incidence of  post pubertal anoestrus was
observed to be very high (90.9%), followed by repeat
breeding (4.5%). The incidence of helminthic infec-
tion was found to be 13.8% on coprological exami-
nation. The cows were treated periodically with de-
worming drugs (Albendazole oral suspension) regu-
larly which reduced incidence rate. The incidence of
tick infestation was found to be very high (100.0%)
which might be a main predisposing factor for poor
health and reproductive performance. The tick infes-
tation was effectively controlled by deticking treat-
ment comprising topical application of
Deltamethrin/ Cyprimethrin (Butox/Tikkil®) and
injection of  Ivermectin (Hitek®).

supplementtation and Sodium Acid Phosphate
(Urimin®) to correct nutritional deficiency followed
by herbal preparation (Aloes Compound®) to induce
cyclicity.  Due to this intervention 19.0% anoestrus
heifers exhibited  the signs of  oestrus  and resulted
in pregnancy rate of  9.5%. Based on the reproductive
status of the animals three different protocols such

as single/ double injection of PGF2α (n=4), CIDR

insert (11) and GNRH - PGF2α – GnRH (Ov-synch)
(n=7) were adopted to treat the infertility problem
in selected dairy animals. Following the treatment,
highest pregnancy rate of  81.9% was observed in
CIDR insert protocol followed by Ov-synch protocol

(28.6%) and PGF2α injection protocol (25.0%).

Promotion of fodder cultivation

Survey revealed that a few farmers were cultivating
fodders particularly in the pond embankment. To
ascertain the year round availability of  green fodder,
farmers were encouraged to cultivate fodder in their

Plate 17: Infertility investigation at field

Technological Intervention
Infertility management and controlled breeding

Animal with no clinical signs of  infertility were given
mineral (Agrimin®), vitamin A D

3
E (VETADE®)

Plate 18: Fodder cultivation in waste land and as
intercrop in the Arecanut plantation area by dairy

farmers at Indiranagar
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waste land especially in the arecanut/coconut
plantation area. To start the fodder cultivation
initially cuttings of  Paragrass and the rooted slips of
Hybrid Napier strain 6 were provided. After the
introduction of  green fodders it was observed that
32.0% and 28.0% of  the farmers cultivated Paragrass
and Napier strain 6 respectively which significantly
reduced green fodder shortage problem during rainy
and dry season resulted in increase of  milk
production.

Formation of Dairy Co-operative Society

A Dairy Co-operative Society named "Indira Nagar
Dairy Co-operative Society Limited" was formed
successfully (Regn. No. 1127 dated 22nd February,
2010) with 15 initial members. The society functions

with the objective to undertake activities necessary
for clean and quality milk productions, adoption of
scientific dairy farming/technological interventions
to enhance milk production and for proper post
harvest processing and marketing.

Capacity building of dairy farmers

For the first time a mobile milking machine (two can
two cluster systems) was introduced to train and
demonstrate the farmers to produce safe, clean and
unadulterated wholesome milk for the consumers
and also a training programme was conducted for
17 dairy farmers in collaboration with Milk Plant,
ANIIDCO on "Post harvest processing of  milk &
preparation of  traditional dairy products".

Plate 19: Members of  the dairy coop society Plate 20: Training to Dairy farmers

IsolatiIsolatiIsolatiIsolatiIsolation,on,on,on,on, Identif Identif Identif Identif Identificatiicatiicatiicatiication and Characterization and Characterization and Characterization and Characterization and Characterization of Marine on of Marine on of Marine on of Marine on of Marine ActinomycetesActinomycetesActinomycetesActinomycetesActinomycetes

Sumitha Gopalakrishnan and Jai Sunder
In the present study survey was conducted in North,
Middle and South Andaman coasts and samples viz.
water and seabed sediments were collected. A total
of  142 bacterial isolates were identified from the vari-
ous stations of  each zone at sea depth of  0-2 m, 5-6
m and 10 m.

It was found that number of  isolates were more in 0-
2 m depth, where anthropogenic activities are more.
The isolates from shore region showed more salt
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tolerance than 5 m and 10 m depth. The isolates
showed growth in pure sea water as well as 0% saline
water. Only 13 isolates did not show growth at 0%
salinity while 53 isolates showed good growth at
100% salinity.

According to the morphological characters like
soluble pigment production, reverse side

Fig 2: Load of  Actinomycetes isolated from various station

pigmentation, spore chain morphology,microscopic
observation of  aerial and substrate mycelium,
Carbohydrate utilization the isolates were identified
upto species level. Most of  the isolates belongs to
Streptomyces sps (70%) followed by Micromonospora
sps (20%) Streptoverticillium sps., Nocardia sps (10%).

Fig 3:  Salt tolerance showed by different isolates Fig 4 : Species wise distribution of Marine
Actinobacteria
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Kamal Sarma, S. Dam Roy, Grinson George,
Benny Varghese and S. Murugesan
The project objective is to study the variability of
water quality parameters in Andaman coastal region
and their implication on aquatic organisms. A
comparative study was conducted on oyster
(Crassostrea rivularis) living in polluted (Phoenix
jetty) and unpolluted water bodies (North Wandoor).
This study indicated  that average length, weight and
meat yield of  the oyster collected from North

Wandoor sample were significantly (P<0.05) higher
compared to Phoenix jetty sample (Table 1).
Different water quality parameters revealed that
chemical oxygen demand (COD) and phosphate
were higher in Phoenix jetty compared to North
Wandoor. Samples for mineral profiles from water,
soil and oyster have been prepared and estimation
using Atomic Absorption Spectrophotometer is
underway.

Table1. Length, weight meat yield of Crossastrea rivularis collected from two locations

Site of collection Total weight(g) Length(cm) Width(cm) Meat weight (g) Meat yield(%)

North Wandoor 175.04±11.14a 10±0.42a 7.91±0.22a 12.87±0.62a 7.69±0.45a

Phoenix jetty 87.68±7.90b 8.38±0.32b 6.83±0.28b 4.74±0.40b 5.68±0.31b

Each column with different superscript differ significantly at 5%level.

Salinity tolerance limits of  freshwater fishes are of
ecological significance in assessing distribution of
fish and their impact on ecosystems.  It is an
important environmental factor, which influences
growth performance of  many fish. To assess the effect
of  salinity on freshwater fishes and to find out
suitable species for aquaculture purpose for low
saline brackishwater areas, an acute toxicity study
for a period of  96 h and a chronic toxicity test for a
period of  90 days were conducted. 100% mortality
was recorded for 3.4 cm fry of  Clarias batrachus at 14
‰ salinity and for 14.5 cm fingerling, the salinity
was 15 ppt. LC

50
 of  96 h of  fry and fingerling was

calculated following standard protocol and the values
were 11.80 and 12.52 ‰ respectively.  Based on these
results, two sub lethal concentrations viz. 4 and 8 ‰
was selected and fishes were exposed for a period of
three months. Results of  the experiments indicated
that growth of  C. batrachus was best at 0 ‰ (0.13-
0.35 ‰) salinity followed by 4 ‰ (4.1-4.44‰) and 8
‰ (8.13-8.23 ‰) and their percentage weight gain
was 62.7%, 57.8% and 54.4% respectively. Survival
rate after 90 days culture period was 96.7%, 93.3 %

and 83.3% respectively. Biochemical constituents and
enzymes are being used as potential biomarkers for
variety of  organisms. These parameters are highly
sensitive and conserved between species and less
variable. Hence, to study the impact of  salinity on
organism level gross parameters like glucose,
glycogen, ascorbic acid and enzymes like Acetyl
choline esterase (AChE), Alkaline phosphatise
activity (ALP), adenosine triphosphosphtase (ATP)
and   Lactate dehydrogenase (LDH) were used for
the present study.  In the present study, at the end of
the 90 days culture period different biochemical
parameters were estimated. Glucose level was
significantly (P<0.05) varied in blood and brain of
C. batrachus. Elevated levels of  plasma glucose may
reflect stress response and/or increased energy
demand at 4‰ salinity. Glycogen level was
significantly reduced in liver tissues (P<0.05) when
exposed to higher salinity (Fig.1) which might be due
to higher catabolism of  glycogen to give rise to energy
purpose. Reduction of  liver glycogen was 45.8% and
56.2% at 4‰ and 8‰ salinity respectively. In the
study, ascorbic acid reduced significantly in liver,
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kidney, brain and muscle of  C. batrachus (Fig 2). As
in most cases vitamin C (Ascorbate) is rapidly
depleted in fish exposed to sub lethal concentration
of  several stressors of  both inorganic and organic
substances as a defensive reaction of  fish to combat
stress. Hence, in the present study, fish might have

rapidly utilized ascorbic acid for detoxification
process or might have been used up for preventing
peroxidation of  important cells.  The depletion of
ascorbic acid was highest in brain and that was 35.6%
and 46.2% corresponding to 4‰ at 8‰ salinity
respectively.

Data pertaining to enzymatic activities in Clarias
batrachus at the end of  90 days culture period are
illustrated in Table 2 which showes that all the four
enzymes were significantly affected upon salinity
exposure. Data corresponding to brain AChE activity
indicated that it was progressively decreasing with
increase in salinity. A total of  39.3% and 54.45%
inhibition of  AChE was recorded at 4‰ and 8‰
respectively. Acetylcholine esterase (AChE) is one

of  the most widely used enzymes as a biomarker for
environmental pollution. Reduction of  AChE
enzyme activity indicates interference in energy
metabolism of  the nervous system and might cause
behavioral alteration. Similarly ATP and ALP
activity in liver and LDH activity in muscle were
also significantly reduced in C. batrachus which might
be due to salinity induced stress.

Table 2. Different enzyme activities of C. batrachus at the end of 90 days of sub lethal salinity exposure

Parameters Organs Salinity
0 ‰ 4 ‰ 8 ‰

AChE activity1 Brain 0.168 ± 0.03a 0.102 ± 0.02ab 0.076 ± 0.0b

ALP activity2 Muscle 2.900±0.37 2.005±0.68 1.467±0.54

Liver 16.773±1.32a 10.876±0.75 b 5.737±0.96c

ATP activity3 Muscle 1.358 ± 0.18a 0.766 ± 0.07b 0.665 ± 0.17b

Liver 1.958 ± 0.41a 0.868 ± 0.07b 0.783 ± 0.13b

LDH activity4 Muscle 160.724±14.73a 106.948±21.69b 146.448 ± 7.36b

Liver 42.762 ± 6.13 39.728 ± 6.72 38.580 ± 1.37

Each column with different superscript differ significantly at 5%
1n moles of paranitrophenol released/ mg protein/ minute at 370C
2
 Δ 0.01 OD/mg protein /minute at 250C

3μg of phosphorus released /mg protein/minute at 370C
4
 μmoles of acetyl choline hydrolyzed /mg protein/minute at 370C
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From the present investigations it can be
summarized that the increasing salinity has a
negative impact on biochemical composition in C.
batrachus. The C. batrachus is a hardy variety and
can tolerate extreme environmental conditions like

higher salinity. However, the impact of  salinity
might be very severe for weaker fishes especially at
juvenile stages.  Hence, impact of  sea water
intrusion into freshwater areas can have devastative
effect on C. batrachus.

Broodstock DeBroodstock DeBroodstock DeBroodstock DeBroodstock Devvvvvelopment and Breeding of Damselselopment and Breeding of Damselselopment and Breeding of Damselselopment and Breeding of Damselselopment and Breeding of Damsels

Grinson George, S. Dam Roy and Kamal Sarma

Broodstock development and breeding of  two species
of  damsels namely, Amphiprion percula and Premnas
biaculeatus were standardized under this project.
Rotifers and copepods are important live feed form
the marine ornamental fishes (Plate 1&2). It is
imperative to identify the level of  algal feed required
for maintaining the quality of  copepods and rotifers.
Several characteristics of  rotifers, including their
nutritional quality, body size and motility make them
as one of  the best feed for the active fish larvae. The
rotifer, Brachionus plicatilis has been most widely used
as essential food source in raising marine fish, shrimp
and crab larvae. Brachionus plicatilis is a euryhaline
species in the Family Brachionidae, and is possibly
the only commercially important rotifer, being used
in Andaman as food for fish larvae. Studies
conducted at Marine Research Laboratory indicated
that Nanochloropsis oculata is a better algal feed to
rotifer than Chlorella marina. In outdoor mass culture,
cell density of  the stock culture of  Nanochloropsis
oculata was 2.58x106 ml-1. For maintaining the

rotifers, @20-30 rotifers/ml in a 500 l tank, 10 litre
of algae with a cell density of 2-5 x106 ml-1 is
recommended.

Copepod nauplii is also an ideal feed for ornamental
fish larvae. Copepods are comparatively smaller (60-
120 μm) than rotifers (150-200μm). Hence, copepod
nauplii are equally suited for feeding all ornamental
fish larvae with small gape size. The calanoid
copepod, Acartia spinicauda is widely distributed and
available in plenty in the mangrove creeks and
protected bays. The copepods were fed with
Chaetoceros calcitrans, Nanochloropsis oculata, Iscochrysis
galpana in the ratio of  4:2:1 at a cell density of  1
x106 ml-1, 2-5 x106 ml-1 and 1 x106 ml-1 respectively.
The average daily production of  copepod nauplii was
10-15 nauplii/ml.

A training programme on marine ornamental fish
breeding was conducted for 30 unemployed youth
in collaboration with the Out Reach Centre, Diglipur.
Based on the breeding experiments on two major
marine ornamental fish species, it has been estimated

Plate 2 : Mass culture of  copepodsPlate 1 : Mass culture of rotifers
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that through captive breeding of  marine ornamental
fishes in a smaller scale at an area of 0.1 ha with an
investment of  Rs.1.5 lakh as operational expenditure,
an entrepreneur can market about 5000 seeds per

year and earn up to Rs. 2 lakhs per annum. It is hoped
that ornamental fish breeding will be a potential
livelihood alternative for the coastal fishers in the
islands.

DistribDistribDistribDistribDistributiutiutiutiution,on,on,on,on,     AbAbAbAbAbundance and Stock undance and Stock undance and Stock undance and Stock undance and Stock Assessment of Groupers andAssessment of Groupers andAssessment of Groupers andAssessment of Groupers andAssessment of Groupers and
Snappers in Snappers in Snappers in Snappers in Snappers in Andaman Andaman Andaman Andaman Andaman WWWWWatersatersatersatersaters

R. Kiruba Sankar and S. Dam Roy, Kamal
Sarma, Grinson George and P. Krishnan

The fishes of  family Serranidae (Groupers) and
Lutjanidae (Snappers) are an important resource
along the Andaman coast. The most common genera
landed in Groupers are Epinephelus, Cephalopholis,
Variola, Plectropomus and in Snappers are Lutjanus,
Aprion, Aphareus, and Pristipomoides. Data on Weekly
landings were collected from Wandoor, Guptapara,
Junglighat and Dignabad landing centers. A view
of  the Guptapara landing centre and a hawl of
snappers is shown in Plate 3.

Length (cm), weight (g), catch (kg) and effort in terms
of  number of  boats were recorded on weekly
intervals from the above landing centers. The average
length of  various groupers and snappers are
presented in Fig 3. Epinephelus malabaricus and Aprion
virescens landings were the most frequent species
landed from different landing centres. From the

observations it was found that average length of  E.
malabaricus and A. virescens was 47.9 cm and 47.0 cm
respectively. Catch per unit effort (CPUE) was
estimated considering nine landing days per month
by cluster sampling. A fishing boat with overall length
(OAL) of  32 ft, one of  the commonly operated boats
in Andaman, with 3-4 days of  fishing and 3-4 crew
members constituted one unit of  effort for the
analysis. The average annual CPUE for groupers and
snappers was found to be 131 kg/boat. April-May is
a closed season for fishing in Andaman. The landing
pattern was inconsistent during July and August 2010
due to inclement weather and hence this period was
also not considered for the analysis. The study
showed that the CPUE peaked in the month of
September 2010 and decreased thereafter. The
present study will be continued to have a
comprehensive data base on landing pattern and
catch effort analysis to have a better understanding
about grouper and snapper fishery in Andaman.

Fig 3. Average length (a) and CPUE of  Groupers and Snappers (b)

(a) (b)
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Plate 3. A view of  Guptapara fish landing centre and a haul of  Snappers

Gut content analysis was done by occurrence method
for Epinephelus malabaricus and Aprion virescens, the
landings of  which were consistent throughout the
season. The study indicated that teloests constituted
the most preferred prey of  Epinephelus malabaricus
(n=35) with the occurrence frequency of  81%
followed by sepia (75%), polychaetes (68.75%) and

crustaceans (50%). In case of  Aprion virescens,
crustaceans and copepod constituted the most
preferred prey with the occurrence frequency of
93.75% and 75% respectively. Comprehensive stock
assessment using FiSAT program and studies on
reproductive biology and maturity stages are under
progress.

CharacterizatiCharacterizatiCharacterizatiCharacterizatiCharacterization of the Role of on of the Role of on of the Role of on of the Role of on of the Role of Associated Bacteria in the BiAssociated Bacteria in the BiAssociated Bacteria in the BiAssociated Bacteria in the BiAssociated Bacteria in the Bioactioactioactioactioactivityvityvityvityvity
of Marine Spof Marine Spof Marine Spof Marine Spof Marine Sponges from onges from onges from onges from onges from AndamanAndamanAndamanAndamanAndaman

P. Krishnan, Kamal Sarma, S. Murugesan and
Jai Sunder

Project Co-ordinator: R.C. Srivastava

Marine sponges assume great significance for
bioprospecting owing to their bioactivity and their
established association with the bacteria. The
antimicrobial activity of  the host vis-à-vis the
associated bacteria was characterized for five sponges
viz., Monanchora arbuscula, Crella cyathophora,
Carteriospongia foliascens, Plakortis sp and Oceanapia
sagittaria collected from Pongi Baalu.

In case of  Oceanapia sp, Monanchora sp and
Carteriospongia sp, the bioactivity of  the sponge is
predominantly due to host metabolites, while in
Crella cyathophora and Plakortis sp the associated
bacteria have higher inhibitory bioactivity than their

hosts (Fig.4). The associates from Crella cyathophora
were found to have inhibitory activity against a wide
range of  pathogens.

The methanol extracts of Monanchora sp and
Carteriospongia sp were franctionated by column
chromatography and their bioactivity when tested
against Klebsiella pneumonia showed synergestic
and antagonistic properties of different fractions
(Fig.5) indicating that the cumulative inhibitory
activity of the extracts of marine sponges is only
indicative and there could be specific fractions with
greater antimicrobial property.

Similar characterization of  the antimicrobial assay
of  host vis-à-vis the associated bacteria was carried
out for eight other sponges collected from Pongi
Baalu viz., Mycale sp., Psamochella sp., Pseudoceratina
purpurea, Gelliodes fibulatus, Axinella acanthelloides,
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Stylissa carteri, Iotrochota baculifera and Lamellodysidea
herbacea. The bacteria associated with these sponges
were identified based on their morphological,
physiological and biochemical properties and were
found to be the members of  Micrococcus sp.,
Staphylococcus sp., Streptococcus sp., Lactococcus sp.,
Enterococcus sp., Leuconostoc sp., Pedicoccus sp.,
Aerococcus sp., Lactobacillus sp., Kurthia sp.,
Arthrobacter sp., Bacillus sp., Alcaligenes sp.,,
Pseudomonas sp., Klebsiella sp.,, Shigella sp., Salmonella
sp., Escherichia sp., Aeromonas sp., Chromobacterium
sp., Neisseria sp., Vibrio sp., Corynebacterium sp.,
Veillonella sp., Citrobacter sp  and other enteric genera.
The study revealed that only in case of  Pseudoceratina
purpurea, the bioactivity was predominantly due to
host metabolites, while in all others the associated
bacteria displayed higher inhibitory bioactivity than
their hosts. There was significant (P<0.05) difference
in the nature of  inhibitory activity of  the antibiotics
produced by the isolates. The gram positive bacteria

Fig. 4. Inhibitory efficiency of  the marine sponges associated bacteria against selected pathogens

associated with sponge elicit more antimicrobial
activity than the gram negative bacteria and activity
was more pronounced (56%) against gram positive
bacteria. The molecular characterization of the
sponge associated bacteria with significant inhibitory
property is underway.

Fig. 5. Inhibitory efficiency of  different fractions of
methanol extracts of  selected marine sponges against

Klebsiella pneumonia
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P. Krishnan, S. Dam Roy, S.K. Ambast, A.
Velmurugan, S. Jeyakumar, Subhash Chand,
S.K. Zamir Ahmed and Grinson George

Nicobar Islands constitute the most vulnerable
region in our country to climate associated
eventualities due to their geographical isolation, flat
topography and limited physical size rendering
coastal retreat impossible. These islands lie in the
most severe seismic zone (zone V) and hence the
adaptation strategies need to be evolved not only
for the gradual sea level rise but also for storm

surges, tsunamis and f looding due to land
subduction. An increase in sea level due to global
climate change produces greater waves and flooding
leading to higher erosion and amplified impact of
storm.The estimation of  extent of  area likely to be
affected with increase in sea level, as estimated using
Shuttle Radar Topography Mission (SRTM) digital
elevation maps (DEM) shows that the loss of  land
would be maximum (13.34%) in Chowra where over
13% of  island will be inundated with a 0-10m high
surge (Fig. 6).

Fig.6.   SRTM DEMs showing area affected by sea level rise in Kamorta and Nan Cowry (a) and estimated area
affected (%) in Nicobar group of  islands (b)

The projected changes in mean temperature and
precipitation for Nicobar region assessed based on
the recent GCMs using the MAGICC/SCENGEN
software indicate that the rainfall pattern is all set
to change significantly (P<0.05) during different

seasons and the pattern of  change in Nicobar would
be different from that in Andaman (Plate 4 and
Fig.7.). However, the mean temperature is expected
to follow similar pattern in both the group of
islands.

Plate 4. Projected change in rainfall (%) in Andaman and Nicobar under A1BAIM scenario for projected year 2025
by MAGICC/SCENGEN software

(a) (b)

Annual March-May

July-August September-November

Dec-Feb
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Fig. 7. Change in temperature (oC) and precipitation (%) in Andaman and Nicobar districts during 2025 and 2050 as
projected by MAGICC/SCENGEN software

The intensity of  cyclones in a region has a direct
correlation with the sea surface temperature (SST).
For the satellite derived sea surface temperature
(SST) data, the SST maps from the NASA JPL-
PODAAC site with 4.63 km spatial resolution
covering the area surrounding the A&N Islands were
accessed and processed using ERDAS-IMAGINE
and ARC-GIS software. The increase in SST (0.75-
1.25oC) during April to July 2010 resulted in mass
bleaching of corals in Nicobar district and its long
term impact is yet to be assessed.

The local tribes derive their livelihood from
agriculture and allied sectors though they operate
mostly at subsistence level. Field surveys were
conducted in Car Nicobar, Nan Cowry, Kamorta and
Campbell Bay and soil samples collected across each
of  the islands for analyzing their nutrient status. The
soils of  Nicobar group of  islands are fine to medium
in texture, slightly acidic in nature (pH 4.47-7.17),
having low soluble salts (EC 0.01-0.9 dS/m). The
soil fertility of  these islands shows that these soils
are generally medium in available N (4.47-7.19 kg/
ha) and low in available K (115-194 kg/ha), which
implies that climate change-induced increase in rain
fall or seawater ingression would lead to erosion,
leaching of salts and salination of coastal lands thus

rendering the soil unproductive for agriculture. The
coastal plains and hill slopes of  Nicobar group of
islands are highly vulnerable to such events. The
southeast coast of the Great Nicobar Island is
particularly vulnerable to sea level rise and associated
sea surges, which would affect the marine lives in
general and giant leather back turtle in particular.
The fisheries in Nicobar Islands is entirely capture-
based. Though 14% of  the active fishers and fishing
crafts of  the UT are in the Nicobar group of  Islands,
they contribute just 2% of the total catch. The poor
catch, in spite of  availability of  reasonably good
infrastructure for harvest and post-harvest in the
islands, could be attributed to lack of  motivation
among the local tribes to expand their fishing
operation and the inherent fear among them to
explore new fishing grounds in deeper waters.

Though the contribution of islands to global climate
change is insignificant, they bear the maximum brunt
of climate associated disasters which calls for an
adaptation-centric, pro-development climate policy
for the islands against the conventional approach of
responding to climate change as an environmental
problem. Preparation of  detailed island-specific
vulnerability maps and adaptation strategies are
underway.
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PPPPPotential Fotential Fotential Fotential Fotential Fishing Zone ishing Zone ishing Zone ishing Zone ishing Zone VVVVValidatialidatialidatialidatialidation in on in on in on in on in Andaman SeaAndaman SeaAndaman SeaAndaman SeaAndaman Sea

Grinson George, S. Dam Roy and Kamal Sarma

Application of remote sensing technologies to
examine the ocean features is becoming extremely
important for marine fisheries. With an objective
to bridge the wide gap between the estimated and
harvested potential, Potential Fishing Zone (PFZ)
forecasts are used. PFZ advisories are generated
by INCOIS, Hyderabad based on Indian Remote
Sensing Satellite P4 Ocean Colour Monitor (IRS
P4 OCM) derived chlorophyll data and National
Oceanographic Aerospace Administration
Advanced Very High Resolution Radiometer
(NOAA AVHRR) derived Sea Surface
Temperature (SST). The major fish landing centers
of  Andaman and Nicobar islands were visited
periodically and field level data with respect to
conventional fishing grounds, crafts and gears
employed, baits used and major landings were
collected. The advisories were disseminated to
fishermen residing near the PFZs and
representatives of  fishermen co-operative societies
in the major landing centres through Digital
Display Boards (DDBs), mobile, hand-outs, agro-
advisory bulletins and All India Radio.

A total of  59 forecasts were received (Andaman-
39; Nicobar-20) during 2010-2011. 22 PFZ
forecasts from Andaman district were validated
while only 3 of  the 20 received PFZ forecasts from
Nicobar district could be validated due to
geographical isolation and difficulties in accessing
the PFZs with the small fishing vessels. On an
average, 35.5% of  the received forecasts were
validated during 2010-2011 in Andaman and
Nicobar Islands (ANI). Simultaneous validation
experiments (n=19) synchronizing with PFZ
forecasts was carried out within and outside PFZs,
employing different fishing crafts viz., gillnetters,
trawlers and longliners around Andaman Sea.
Results from the validation programme revealed
that fishing in the PFZs increased the catch by

37±1.8%, 34±1.24% and 30±1.36% from the above
mentioned crafts respectively. The catch per unit
effort (CPUE) of  the dominant species harvested
by trawlers and long liners during validation
experiments in PFZs were calculated following
standard methods (Table 3).

Since gillnetters use species-specific gear (gillnet with
mesh size 21-27 mm for sardine), we considered only
the landings by trawlers and longliners. Significant
increase in the catch of  scombrids, thunnids and
carangids were observed in the PFZs as compared
to non-PFZs. Comparatively low catches of
nemipterids were observed in the PFZs when
compared to the non-PFZs. Landings from longliners
composed mainly of  carcharhinids, oceanic thunnids
and istiophorids, which showed significant increase
(P<0.05) when operated in PFZs.

Depth of  PFZs is one of  the key factors controlling
the probability of  fishing vessels harvesting available
food resources at different trophic levels. It was
evident during validation experiments that PFZ
advisories were relevant for even deep sea fishes
caught with long liners, which indicated the operation
of  the trophic link. Gut content analysis of  major
fishes from PFZ and non-PFZ areas were conducted
to see the trophic variations (Table 4).

Table 3. Mean CPUE for the major landings in
Andaman

No Species     Mean CPUE

PFZ Non-PFZ

1 Scombrids 83.45 31.12

2 Carangids 55.36 19.65

3 Leiognathids 48.82 21.67

4 Sphyraenids 45.62 11.43

5 Upenids 34.81 23.21

6 Nemipterids 19.63 39.9

7 Carcharahinids 215.6 182.3

8 Istiophorids 167 0

9 Thunnids 51.19 32.09
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Table 4. Gut content and morphometric details of major fish species caught at PFZs

Periodic interactions were held with fisher-folk in
order to ensure effective reach of  PFZs. During 2010-
11, a total of  18 small and 2 massive campaigns were
conducted across the Islands which elevated the
number of  users of  PFZ forecasts. PFZ advisories

have proved to be a potent tool in harvesting the
under-exploited fishery resources with a significant
increase (34%) in CPUE of  fishing vessels in the
A&N Islands.

DeDeDeDeDevvvvvelopment of Mangroelopment of Mangroelopment of Mangroelopment of Mangroelopment of Mangrovvvvve Based e Based e Based e Based e Based Agro Agro Agro Agro Agro Aqua FAqua FAqua FAqua FAqua Farming farming farming farming farming for Restoratior Restoratior Restoratior Restoratior Restorationonononon
of Mangroof Mangroof Mangroof Mangroof Mangrovvvvve Ecosystem and Lie Ecosystem and Lie Ecosystem and Lie Ecosystem and Lie Ecosystem and Livvvvvelihood through Community Felihood through Community Felihood through Community Felihood through Community Felihood through Community Farmingarmingarmingarmingarming
in in in in in Andaman IslandsAndaman IslandsAndaman IslandsAndaman IslandsAndaman Islands

P. Krishnan, S. Dam Roy, Alok Saxena and
Grinson George

Project Co-ordinator: R.C. Srivastava

Mangroves are significant ecosystems in the islands,
which contribute to the natural productivity and also
act as a bio-shield against natural disasters. The
present study is an initiative for understanding of
the mangrove ecosystem as a livelihood source for
the coastal dwellers against the conventional
perception of  cutting the mangroves for wood and
converting the wetlands to arable lands.

A demonstration farm has been set up at the
brackishwater farm complex, Sippighat adjacent to
the mangrove creek. The model has two ponds with
provision for water exchange as per tide level and a
mangrove nursery bordering the ponds. Due to the
alteration in the land topography, the bundhs

breached on three different occasions and
subsequently they were strengthened and turfed with
saline resistant grass to avoid further damage. The
ponds are stocked with wild collected mullet seeds
and hatchery produced tiger shrimp seeds under
polyculture system. Horticultural plants like bottle
gourd, bitter gourd, asparagus, cucumber, snake
gourd and fruits like banana, papaya, guava, sapota
and mosambi have been raised on the bundhs. A duck
shed has been constructed on the bundh with a
provision to wash off  the duck waste directly into
the ponds. Ten ducks are being reared in the model
farm and fed with low cost material so as to be
economical for the farmers to adopt. A mangrove
nursery was constructed bordering the ponds where
the propagules of  Rhizophora spp and Bruguiera spp
are maintained (Plate 5).

A study was conducted to investigate the transfer of
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energy across the trophic tiers in a mangrove

ecosystem by comparing the productivity between

the mangrove-based aquaculture pond and an

artificial pond. The primary, secondary and tertiary

production in the study sites were estimated

following standard protocols. The mean primary and

secondary productivity in the Sippighat mangrove

area was found to be 38.275 ±7.17 mg c/m3/h and

0.018025 mg c/m3/h respectively which were

significantly (P<0.05) higher than that in the non-

mangrove area.  Secondary productivity is

approximately the average abundance of zooplankton

in the area converted into carbon biomass. The mean

tertiary productivity of  0.001325 mg c/m3/h was
observed during the sampling period.  A training

programme on the “Issues involved in developing a
mangrove-based brackishwater farm in Andaman” and
a Farm School on “Mangrove-based brackishwater
aquaculture” was conducted in collaboration with
KVK, Sippighat in the model farm wherein 30 farmers
including 12 women were trained on developing a
mangrove-based integrated farming system.

Permission has been obtained from relevant
regulatory agencies for constructing ponds adjacent
to the mangroves without making any masonry
structures. Totally three villages were extensively
surveyed for establishing field demonstration units
and two sites - one in Wandoor (Indiranagar) and
another in Guptapara were selected for development
of  mangrove based agro-aqua farming.

Plate 5. A view of  the model farm showing the fish culture pond, duck shed, mangrove nursey and
different components of  integration

Works for pond construction were initiated at
Guptapara and Indira Nagar, South Andaman,
which however, could not be completed due to
inclement weather. Efforts have been initiated to

complete the construction of  demonstration ponds
in farmers' fields and create awareness to the local
communities on the prospects of  mangrove-based
aquaculture in the Islands.
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Optical CharacterizatiOptical CharacterizatiOptical CharacterizatiOptical CharacterizatiOptical Characterization of Coral Reef Dion of Coral Reef Dion of Coral Reef Dion of Coral Reef Dion of Coral Reef Divvvvversityersityersityersityersity

P. Krishnan and Grinson George

The project envisages to conduct periodic surveys
in Andaman reefs to monitor their health status with
special reference to the changing environmental

conditions and develop spectral signatures of
different coral forms using underwater radiometer.
During the study period, the reefs in Andaman
underwent mass bleaching, the worst ever recorded
in the region. The sea surface temperature (SST)
during 2010 was higher than the average SST of  each
of  the last three decades during January to October.
During April to July, the increase was higher (0.75-
1.25oC) than the rest of  the months ( Fig. 8 & Plate
6), which resulted in mass bleaching of  corals, which
hitherto have been dead.

Periodic surveys were conducted in North Bay,
Chidiyatapu, Mahatma Gandhi Marine National
Park, Wandoor and Rani Jhansi Marine National
Park, Havelock. The extent of  bleaching ranged
from 37 to 70% in various sites. The bleaching of
corals started in the first week of  May 2010. It was
found that the percentage of  fully bleached corals
was maximum at Havelock Island (Wall) (69.49%),
followed by South Button Island (67.28%), Nicolson
Island (56.45%), Red Skin Island (43.39%), North
Bay (41.65%) and Chidiyatapu (36.54%). It was
observed that the branching corals (Acropora sp)
were the worst affected due to bleaching. The
predominant species were A. formosa, A. nobilis, A.
robusta, A. breuggemanni, A. grandis). In South
Button, vast beds of  Acropora spp. recorded almost
100% bleaching. In one of  the dive spots in
Havelock, the encrusting  corals, Diplostrea heliopora

Fig. 8.  Comparison of  SST in 2010 with historical
SST data.

Plate 6. SST Map showing gradual increase in SST
from 20 Apr 2010 to 09 May 2010

Branching coral
(Acropora spp)

Plate coral
(Echinopora lamellose)

Massive coral
(Porites solida)

Plate 7. Bleached corals as observed during May 2010
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were extensively bleached. Even massive corals
(Porites sp) were found to have fully bleached in some
of  the study sites, though the overall extent of  their
bleaching was less compared to fragile branching
corals (Plate 7). The bleaching was not confined to
the reef  building corals but also observed among
some of  the reef  communities like sea anemone and
giant clam, which are also known to have symbiotic

association with the zooxanthellae.

The surveys conducted in the subsequent months
revealed that all the fully bleached branching corals
were dead and were covered with filamentous algae
(Plate 8). Development of  filamentous algae
indicates poor abundance of  herbivorous fishes in
these locations and consequently, the corals could
no longer be serving as substrates for the fresh polyps.

Plate 8.  Dead corals with the deposition of  algae over the fully bleached corals

Among the different forms of  corals, massive corals
(Porites sp) showed resilience and those which were
partially bleached have recovered. Some of  the reef
communities like sea anemone and giant clam, which
had undergone bleaching, have fully recovered to pre-
bleaching status, while the brittle stars and sea fans
which got affected by elevated sea surface

temperature have been damaged irrevocably.

The reefs are being monitored for their responses
to the changes in environmental conditions and
in the ensuing period works related to development
of spectral signatures of corals of Andaman by
deploying the underwater radiometer will be
carried out.

Cataloguing and ConservatiCataloguing and ConservatiCataloguing and ConservatiCataloguing and ConservatiCataloguing and Conservation of Marine Spon of Marine Spon of Marine Spon of Marine Spon of Marine Sponges of onges of onges of onges of onges of Andaman throughAndaman throughAndaman throughAndaman throughAndaman through
DNA BarcodingDNA BarcodingDNA BarcodingDNA BarcodingDNA Barcoding

P. Krishnan, Kamal Sarma, C. Raghunathan and
N.V. Vinith Kumar

Sponges are among the most ancestral metazoans
and may hold many clues to our understanding of
the evolution of  early animal and developmental
processes. They assume significance owing to their
multiple ecological roles and commercial importance
to the pharmaceutical and biomaterials industry as
producers of  highly potent secondary metabolites
useful for drug development.

Marine sponges are difficult to identify, often even
by taxonomic experts, due to which many sponges
discovered in large scale biodiversity surveys remain
un-described. Globally over 8000 sponges have been
described while from India only about 500 sponge
species have been reported including 75 from
Andaman, which perhaps could be more, in the light
of  the rich marine biodiversity of  the Islands. The
utilization of  additional characters, such as
informative signature DNA sequences, and the
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establishment of  a DNA sequence-aided taxonomic
system might provide an opportunity to overcome
these shortcomings and aid our future endeavours
to strive for more comprehensive species discoveries.
The barcoding exercise in general and that of  sponges
in particular, assumes significance from at least two
important angles, namely (a) meeting the taxonomic
challenges and (b) securing intellectual property
rights (IPRs) for some of  the country’s important
bioresources.

Fresh marine sponge specimens were collected from
North Bay, Pongi Baalu and Havelock from a depth
of  up to 12 m using SCUBA (Self  Contained
Underwater Breathing Apparatus). All the three
study sites are known for their rich biodiversity of
corals, reef  fishes and reef  associated organisms.
The whole sponge specimens, where ever possible,
were collected and stored in ethyl alcohol as

voucher specimens while a small tissue sample was
separately preserved for DNA isolation. Altogether
51 such marine sponges have been collected, of
which 27 have been described fully through
conventional taxonomy with the assistance of  ZSI
regional station, Port Blair. The taxonomic
particulars were collected as required under the
global sponge barcoding project and a sample of
which is shown in Plate 9.

The DNA isolation procedures have been
standardized and genomic DNA of  all the sponge
specimens collected so far have been isolated and
stored at -20oC in a deep freezer. The PCR
amplification of the selected barcode regions from
various sponge samples is being standardized. Efforts
are underway to describe the un-identified sponge
species and develop GIS-based resource maps and
barcodes of  the collected species.
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An Economic An Economic An Economic An Economic An Economic Analysis of Floriculture and Analysis of Floriculture and Analysis of Floriculture and Analysis of Floriculture and Analysis of Floriculture and VVVVVegetabegetabegetabegetabegetables Ples Ples Ples Ples Potential inotential inotential inotential inotential in
Andaman and Nicobar Islands.Andaman and Nicobar Islands.Andaman and Nicobar Islands.Andaman and Nicobar Islands.Andaman and Nicobar Islands.

Subhash Chand, D.R. Singh, R.C. Srivastava
and Sharwan Singh

During the year under report, price behavior, cost
of  cultivation and marketing of  vegetables was
studied. Data on prices of  different vegetables,
market channels involved, market margin etc.
were collected from Port Blair, Bathu Basti and
Goalghar markets from producers, sellers and
consumers whereas cost of  cultivation was
worked out based on the primary data of  South
Andaman.

Cost of cultivation

The analysis of  primary data on cost of  cultivation
of  vegetables showed that over all, operational cost
was Rs 78100 /ha out of  which labour charges were
Rs 65100 (83.4 percent). The yield as well as gross
income was found to be higher in case of  cowpea
cultivation (35 tons and Rs. 2.5 lakh/ha respectively)
followed by French beans and Cauliflower (Table 1).
Since labour cost was too high in these islands, the
introduction of  cheaper farm machinery and
scientific package of  practices may help reduce cost
of  cultivation.

Price spread and market margin

The price spread and market margin was worked out
for major vegetables separately. For Cauliflower,
marketing channels and expenditure incurred over
various intermediaries are presented in table 2. There
was a big gap between the price paid by the consumer
and price received by producer in all three channels
identified. More than 52 percent of consumer price
was distributed among the different intermediaries
of  market system. These intermediaries have to be
narrowed down and proper marketing mechanism
has to be developed so that vegetables are provided
to consumers at cheaper rates and at the same time

farmers are paid remunerative prices as perceived by
majority of  farmers.

Market efficiency

Measures of  market efficiency were worked out and
it was revealed that market efficiency was found to
be 75% in channel III (producers to consumer)
followed by channel II at 55% (producer to retailer
to consumer) and channel I (producer to local
vegetable collector to wholesaler to retailer to
consumer) at 52%. This indicates that where ever
less intermediaries are involved, the producer gets
better price. (Table 3)

Table 1. Costs and Returns per ha. in cultivation of Vegetables in Andaman

Particular Crop

Coriander French Cowpea Palak Cauli Over all
bean -flower

No of  man days 450 300 650 350 650 480

Expenditure on Labour (Rs) 58500 39000 84500 59000 84500 65100

Expenditure on inputs (Rs.) 14100 10100 14200 13500 13100 13000

Operational cost (Rs.) 72600 49100 98700 72500 97600 78100

Variable cost (Rs) 76230 51555 103635 76125 102480 82005

Yield (Ton/ ha.) 3.0 4.0 35.0 12.5 7.0 12.3

 Gross Income (Rs.) 90000 160000 350000 125000 175000 180000

Returns over variable 13770 108445 146365 48875 72520 77995
cost Rs.)
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Table  2.   Market channels for Cauliflower

Table 3. Measures of efficiency of different market channels

Price trend of major vegetables sold in A & N
Islands

The price data for three years were analyzed on
monthly average basis for different vegetables from
July 2008 to December 2010 and found that all the
vegetable showed similar trend (Fig. 1). The slight
deviation in the price trend of  potato, onion, brinjal
and cabbage during 2009-10 may be due to short
supply of  these vegetables and high price of  onion
and potato. The variation in the price followed the
trend of  local production and availability. Fig.1: Price trend of  major vegetables in A & N Islands

(2008 to 2010)



126 Annual Report 2010-11

C A R I

Economic Economic Economic Economic Economic VVVVValuatialuatialuatialuatialuation of Mangroon of Mangroon of Mangroon of Mangroon of Mangrovvvvves in es in es in es in es in Andaman and Nicobar IslandsAndaman and Nicobar IslandsAndaman and Nicobar IslandsAndaman and Nicobar IslandsAndaman and Nicobar Islands

Subhash Chand, S. Dam Roy, R.C. Srivastava
and P. Krishnan

To access socio economic status of  the beneficiaries
from mangroves area, 57 respondents were selected
randomly for the detailed study. The data were
collected on the aspects viz. use of  mangroves,
income of  the beneficiaries, family size, education
level, utilization pattern of  mangroves, willingness
to pay for conservation of  mangroves etc. The
secondary data were collected from the published
reports of  forest department, statistical abstracts and
other published research reports from national and
international literature.

The findings indicated that majority of  the mangrove
users were resource poor and dependent upon
mangrove resources to a greater extent. The income
varied from Rs 5000 to Rs 10000/- per annum with
the average family size of  about 4 persons.

Mangrove status in India

The data collected from secondary sources on the
extent of  mangroves indicated that total area in all

the eight coastal states of  India was 482700 ha (2008).
West Bengal (Sundarbans) occupied the maximum
area (212300ha) followed by Gujrat (99100ha), A &
N Islands (99600ha), and rest by Orissa,
Maharashtra, Tamil Nadu and Karnataka. The total
value of  benefits derived from the mangroves were
found to be Rs. 10069 crores. The degradation of
mangrove areas was on the rise, may be due to human
interference. Similar trend was observed in case of
mangroves of  A & N Islands. Here, mangrove
expanse has declined from 96600 ha in 1997 to 63700
ha in 2005 and may be going down further given
population pressure and dependency on mangroves.
Only sincere efforts to conserve the mangroves can
reverse the trend.

Benefits of mangroves

To assess the benefits of  mangroves in terms of
perception by different stakeholders, a scoring
technique was used. The scores were assigned based
on the importance from 0 to 3 scale (Table 4) and
benefits were categorized as Income (I), Employment
(E) and Other Benefits (B).

Table 4: Benefits of Mangroves as perceived by different stakeholders

I     =   Income,             E= Employment,           B= Other Benefits
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It is evident from table 4 that fishermen perceived
50 percent income and 58 percent employment
generation benefits from mangroves. Local people,
tourism and other stake holders also exhibited the
same trend. The benefits in terms of  sea sore
protection, wild life shelter and other non-use values
etc were in the range of  33 to 55 percent as perceived

by different categories of  stakeholders.

The findings indicated that 'other benefits' of
mangroves were more as compared to income
generation and employment opportunities. Hence,
valuation process should take into account the 'other
benefits' assessment by using the surrogate measures
and shadow pricing.

Market and ExpMarket and ExpMarket and ExpMarket and ExpMarket and Export Port Port Port Port Potential otential otential otential otential Analysis of Marine FAnalysis of Marine FAnalysis of Marine FAnalysis of Marine FAnalysis of Marine Fishery Resources inishery Resources inishery Resources inishery Resources inishery Resources in
Andaman and Nicobar IslandsAndaman and Nicobar IslandsAndaman and Nicobar IslandsAndaman and Nicobar IslandsAndaman and Nicobar Islands

Subhash Chand, R.C. Srivastava, P. Krishnan,
S. Dam Roy, Kamal Sarma and M. Balakrishnan

Andaman and Nicobar has coast line of 1962 km
which is one fourth of  total coast line of  India.
However, with the declaration of  200 miles of
Exclusive Economic Zone (EEZ), these islands
encompass about 0.6 million Sq. Km which is about
30 percent of EEZ of India. The projected fisheries

potential of  Andaman & Nicobar Islands, as per the
revised estimate of  Fishy Survey of  India (John et.al.,
2005, Fish Survey India. No. 28, pp.38) is 1.48 lakh
tonnes. Therefore, these Islands have rich and
unexploited fishery resources.  At present only 32335
tones (2008-09) of  fishes are annually harvested from
Andaman waters. The fish potential and other
infrastructure available in Andaman and Nicobar
Islands is given in Fig. 2.

Fig 2: Marine Fisheries resources and Infrastructure

In view of  the above, socio economic status of
fishermen in these islands and market mechanisms
of  marine fishery resources were studied.

Classification of respondents and their socio
economics status

The data were collected from 78 fishermen -

respondents on socio economic aspects. It was found
that average family size varied from 5 to 7 persons in
the family. The occupational distribution of  the
respondents indicated that fishermen families were
engaged in fishing and allied activities like net
making and marketing of  fish (Fig. 3). The average
family income varied from Rs. 15000 to Rs. 35000
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per annum. This low income level resulted in poor
education level and poor health status. Average
family income varied from Rs. 15000 to Rs. 35000

per annum. This low income level resulted in poor
education level and poor health status.

Fig. 3. Occupational distribution of  the respondents Price trend of  major fishes

The data on different fish species sold in Port Blair
market collected from consumer and fisherman on
daily, weekly, monthly basis and analyzed (Fig. 4). It
was revealed that during 2009 -10 the prices of
different fish species varied from Rs.240 to below Rs

50 per kg. However, fishes like prawn, Surmai, Kokari
and Koral receive higher price whereas fishes like
Shankar, topi, tilapia and bangdi etc. were sold and
cheaper price. There was no significant correlation
(R2=0.2) between the prices of  different species.

Fig. 4: Average price of  different fish species in A & N Islands
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DeDeDeDeDevvvvvelopment of elopment of elopment of elopment of elopment of ArtifArtifArtifArtifArtificial Neural Netwicial Neural Netwicial Neural Netwicial Neural Netwicial Neural Networks (ANN) Based Forks (ANN) Based Forks (ANN) Based Forks (ANN) Based Forks (ANN) Based Forecastingorecastingorecastingorecastingorecasting
Model fModel fModel fModel fModel for Studying or Studying or Studying or Studying or Studying VVVVVarieties Diarieties Diarieties Diarieties Diarieties Divvvvversityersityersityersityersity,,,,,     YYYYYield and Productiield and Productiield and Productiield and Productiield and Production inon inon inon inon in
Prominent Rice CultiProminent Rice CultiProminent Rice CultiProminent Rice CultiProminent Rice Cultivars of Bay Islandsvars of Bay Islandsvars of Bay Islandsvars of Bay Islandsvars of Bay Islands

M. Balakrishnan, N. Ravisankar, Subhash
Chand, R.C. Srivastava, S.K. Zamir Ahmed and
Krishna Kumar

Reliable forecasting of  the crop yields is very
important for better planning and decision making.
The study was initiated to investigate the ability of
neural network for yield prediction of  rice in
Andaman and Nicobar Islands. The yield data from
experimentations conducted during 1980 to 2002
were subjected to ANN approach for developing a
meaningful yield prediction model for five varieties
of  rice viz.  C14-8, Quing Livan No.1, Taichung,
Sen Yu and Jaya under island conditions. The
information on parameters like varietal spectrum,

weather parameters , yield components, soil
charactrestics, abiotic and  biotic stressors etc were
collected from the the records of the Institute and
used for ‘training data set’. The results obtained from
the study showed that the ANN model could be
applied well to prediction modeling.

Forecast using ANN Model

The production forecast performance of  ANN
models are presented in Fig.5 and 6. ANN model 1
shows that yield of  C14-8 could be predicted up to

95 % accuracy as evident from the value of  χ2 (0.90)
against table value (21.67) at 5% level of
significance.

Fig. 5: Actual and estimated rice yield of  bay Islands
using C14-8 (south Andaman)

Fig.6: Actual and estimated rice yield of  bay Islands
(Middle Andaman)

ANN model 2 shows that there was no significant
difference in the yield of  Jaya as evident from the

value of  χ2 (0.92) against table value (20.090) at 5%
level of  significance.

It is also observed during the study that there is no
need to discard the abnormal data record since it

helped in contributing knowledge during training of
ANN and leads to its better performance. The
forecast outputs trace the actual production very well
for all levels of  rice yields in those years which were
used in the experiment. So, it can be inferred that
the ANN has high potential for the application in
crop yield forecast.
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EstabEstabEstabEstabEstablishment of Sub- Distriblishment of Sub- Distriblishment of Sub- Distriblishment of Sub- Distriblishment of Sub- Distributed Infuted Infuted Infuted Infuted Informatiormatiormatiormatiormation Centre (DBT)on Centre (DBT)on Centre (DBT)on Centre (DBT)on Centre (DBT)

M. Balakrishnan

This Bioinformatics centre was established to develop
databases on biodiversity of  Andaman & Nicobar
Islands, which would provide information to
taxonomists, ecologists, biodiversity management
specialists, policy makers, planners and related
entrepreneurs. The aim was also to store, manage,
and exchange electronically the published scientific
information in standard format. This centre has been
serving as an active site for bioinformatics research
and development in this remote union territory. It
provides computational support and training to
students and scientist and offers traineeships and
studentships to deserving bioinformatics students.
The following soft wares and tools have been
developed during the year.

I. Tools for Aloevera chemical constituent
systems

Aloevera extracts have antibacterial and antifungal
activities useful in treatment of  minor skin
infections and wounds as well as inhibit the growth
of  fungi that cause tinea. This software is prepared
using VB.net and MS SQL. The System developed
under VB.net consists of  a Loading Screen at the
beginning. When the user press the enter button,
the loading bar starts running. After loading, the
page takes you to the Home page which is built with
a Menu bar. One can search by ‘chemical’,
‘taxonomy’, ‘etymology’ and ‘practices’. The File

menu consists of  Open a file and Close the file or
exit the entire program. “Search By chemical” tab,
we gave the user to select chemical properties like
enthrone, enzymes and organic compounds. Under
“Practices tab”, one can select the type of practices
to know about the methodology of  practices. “Us”
tab, takes the user to CARI Website and contact us.
The user can also select the same from the check
box in the Homepage.

II. Database Development.

Databases like ‘Coconut Information System’,
‘Arecanut Information System’ and ‘Mango EST
Sequesnce Information’ have been developed and are
being maintained.

1. Web based Coconut disease resistance and
salinity tolerant Information System

An extensive survey was conducted in both
Andaman as well as Nicobar group of  islands to get
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primary data about the information on coconut
plants and to collect the germplasm. In this survey,
all details regarding such as common name, scientific
name, it family, genera, habitat, date of  collection,
characteristics, flowering time, its availability, type
of  disease, effect of  salinity and tolerance to coconut
plant for which it is being used were collected.  In
addition to that, secondary data were also collected
from Botanical Survey of  India, Port Blair. With all
these, Information System was created using ASP.net
and Adobe Macromedia Dream weaver software.
This information system can be accessed through
CARI website.

2. Web based Mango EST Information system of
Andaman and Nicobar Islands Mango EST

The Mango ESTs are small pieces of  DNA sequence
that are generated by sequencing either one or both
ends of  an expressed gene. They contain enough
information to permit the design of  precise probe
for DNA micro arrays that can be used to determine
the gene expression involved in hereditary diseases.

ESTs also have a number of  practical advantages.
They greatly reduce the time required to locate a
gene. This Information Systems has 137 EST
Sequences, protein name, its functions, EST name
and length. This would be useful for those engaged
in scientific exploration, compilation and subsequent
documentation of mangoe Expressed Sequence tags
(EST) available in Andaman and Nicobar Islands.
This information system can be accessed through
CARI website

3. Database for Arecanut of Andaman and Nicobar
Islands

The arecanut palm is the source of  common chewing
nut, popularly known as betel nut or supari. Six
varieties cultivated mainly in Andaman are:
Mangala, Sumangala, Subamangala, Mohitnagar,
Srimangala and Samruthi. The database contained
common name, scientific name, soil type, season,
planting, sowing, harvest, manuring, irrigations, yield
and disease management etc. This information
system provides sharable frame work with metadata,
quality evolution procedures and their
standardization. The entire database is organized in
object oriented relational database using MS-Access
as backend and the interface for the database was
developed with ASP.NET. Web forms are contained
in the files with an ASPX extension. These files
typically contain static (X)HTML markup, as well
as markup defining server-side Web Controls and
User Controls where the developers place all the
required static and dynamic content for the web page.
With all these information, an offline database has
been prepared for Windows.



132 Annual Report 2010-11

C A R I

Identifying LiIdentifying LiIdentifying LiIdentifying LiIdentifying Livvvvvelihood Optielihood Optielihood Optielihood Optielihood Options and ons and ons and ons and ons and TTTTTraining Needs Compatibraining Needs Compatibraining Needs Compatibraining Needs Compatibraining Needs Compatible to Selfle to Selfle to Selfle to Selfle to Self
Help Groups to FHelp Groups to FHelp Groups to FHelp Groups to FHelp Groups to Fructify these Optiructify these Optiructify these Optiructify these Optiructify these Optionsonsonsonsons

S.K. Zamir Ahmed, Subhash Chand,
M. Balakrishnan and R.C. Srivastava

The status of  the Self  Help Groups (SHGs) showed
an overall credit linkage of  31.60 percent in Andaman
& Nicobar Islands. Out of  120 credit linked women
SHGs promoted by six leading Self Help Group
Promoting Agencies (SHGPA)  representing all the
three districts taken for the study inferred that the
strength of  the group was in the tune of  10.48. The
average corpus money of  1.26 lakhs was available
with the group which was enough to start any
agricultural and allied enterprise as a self
employment venture. The findings on the expenditure
pattern on saving together accounted for 71 percent
on social capital i.e. health, education and household
(Fig.7). Beside, seven training needs for livelihood
options were preferred by the respondents wherein
the Goat farming was the first choice followed by
vegetable cultivation, floriculture, poultry farming,
piggery, handicraft and mushroom cultivation being
their last choice. But the constraints faced in
practicing self  employment venture were non
availability of  the critical inputs to the stakeholders
in time (35.8%) followed by low level of  attitude
towards agriculture sector than non agriculture sector
(26.7%), lack of  scientific know  how  & do how
(16.7%), more risk involvement (12.5%) and no
assured market (8.3%).

Thus, it was inferred that the Self  Help Groups
contributes to take a major share and possess high
degree of  multifarious skills, therefore, training
woman in the interested avocations was essential to
convert them in to an active force accompanied with
proper environment for its application ushering
empowerment and decent livelihood. Quality and
effective training programmes accompanied with
proper environment for its application will definitely
contribute towards their development in knowledge,
favourable attitude and finally will lead to adoption.
For up scaling SHGs of  A & N Islands, A & N
Administration has taken cue from this project and
introduced cluster approach in the villages of  South
Andaman with livelihood options identified in
association with leading NGOs and NABARD.

EstabEstabEstabEstabEstablishment of Out Reach Centre at Diglipurlishment of Out Reach Centre at Diglipurlishment of Out Reach Centre at Diglipurlishment of Out Reach Centre at Diglipurlishment of Out Reach Centre at Diglipur,,,,, North & Middle North & Middle North & Middle North & Middle North & Middle
Andaman DistrictAndaman DistrictAndaman DistrictAndaman DistrictAndaman District

R.C. Srivastava and  S.K. Zamir Ahmed

The Out Reach Centre of  the Institute supported by
NABARD established at Diglipur to cater to the
needs of  the stakeholders of  North & Middle
Andaman District has taken up need based

technological intervention in the field of  agriculture
and allied through training,  technological
demonstration, exposure visit  and  other extension
activities . In addition to this,   marketing behaviour
of  perishable commodities was also studied.

Fig 7: Expenditure Pattern on Saving

Expenditure Pattern on Saving

(n=120)
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Human Resource Development

Twenty one field level training programmes for the
stakeholders were conducted in agricultural and
allied fields wherein a total of  552 farmers got trained
and 1669 trainee days were utilized. The over all
participation of  trainees was in the tune of  79% males

and 21% females.  Besides this,  six customized
programme on the subject viz. Vermi-compost, Carp
seed production and nursery management, Quail
farming, Protected cultivation of  vegetable crops,
Goat farming and Marine ornamental fish breeding
were  also conducted wherein a total of  175 youths
were trained to build in confidence and capacity for
taking  up entrepreneurial activity for self
employment.

Kharif Technological Demonstration

A total of  fifty three demonstrations i.e. sixteen (6.30
ha) under System of Rice Intensification (SRI) and
thirty seven (13.30 ha) under non SRI were
conducted covering an area of  19.60 ha. Under SRI,
var. US 312 gave the mean yield of  5.86 t/ha. against
local check Jaya (3.86 t/ha) showing 52 percent
increase in yield followed by var. VNR-2355 plus.

Table 5. Kharif Technological Demonstration under SRI

Variety No. of Area                Yield (t/ha) Check % yield
Demo. (in ha.)

Min. Max. Mean
yield gain
t/ha.

VNR-2355 Plus 06 2.60 3.72 6.63 5.74 3.70 55.13
US-312 10 3.70 4.12 7.58 5.86 3.86 51.89

Table 6. Kharif Technological Demonstration under Non-SRI

Variety No. of Area                Yield (t/ha) Check % yield
Demo. (in ha.)

Min. Max. Mean
yield gain
t/ha.

CARI-5* 02 0.60 2.5 2.8 2.65 2.20 20.45
GAYATRI 03 0.60 4.65 5.13 4.84 3.80 27.37
VARSHA 04 0.60 3.03 4.83 3.81 3.30 15.45
RANJEET 01 0.10 - 3.88 3.88 3.00 29.33
VNR 2355 Plus 10 4.20 2.90 5.11 4.24 3.60 17.78
US-312 17 7.20 2.42 5.33 3.78 3.35 12.83

*Saline Tolerant
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Under non SRI, var. Gayatri gave the yield of  4.84
t/ha followed by VNR 2355 Plus (4.24 t/ha),
Ranjeet (3.88 t/ha), Varsha (3.81 t/ha) and US-
312 (3.78 t/ha) respectively (Table 5 & 6).  Here,
the percentage increase in yield was 29% in var.
Ranjeet followed by Gayatri (27%), VNR 2355 Plus
(18%), Varsha (15.45%) and US312 (13%)
respectively.

Rabi Technological Demonstration

During Rabi season, 63 demonstrations in farmers
field with seven crops were conducted wherein Chilli
var. Flame hot gave a yield of  7.03 t/ha against the
local check Fair Bomb (6.43 t/ha). Cauliflower var.
White Marble gave 24.5 t/ha against the local check
Karuna (23.6 t/ha). Cabbage var. Rare Ball gave
25.36 t/ha against the local check Blue Bandies
(23.66 t/ha). Okra var. US-7136 gave 4.10 t/ha
against the local check Arun (3.67 t/ha).  Tomato
var. Laxmi (NP-5005) gave 10.00 t/ha against the
local check Karan (5.55 t/ha), Green garm var. Jhad
Kalai gave 0.56 t/ha and Blackgram var. Tel Kalai
gave 0.65 t/ha against the local   check (0.57 t/ha)
and in potato var. Kufri Surya gave an yield  of  3.7
t/ha. The potential yield could not be realized due
to heavy down pour and stagnation of  water in the
field during the productive stage.

Change” from 2nd to 3rd February, 2011 at CARI,
Port Blair.  During the period, they attended Kisan
Gosti, Kullah Manch, Farmers quiz and training at
CARI.  The major achievement was felicitation of
four farmers who had taken up technological
demonstrations with the support of  the host Institute
in the field of  vermin-composting, SRI cultivation,
Use of  Bio-control in vegetables and cultivation of
high yielding variety CARI-5 in problem soil.  The
farmers also got their field problems addressed by
the team of  diversified group of  the scientists.

Exposure visit

One hundred and twelve farmers representing from
Diglipur to Baratang attended Kisan Mela on the
theme “Self  Reliant Village - Answer to Climate

Field Visits by the Scientist/Experts

Eight hundred and twenty one visits were made for
the purpose of  selection of  farmers, monitoring of
the crops demonstrated and to impart advisory
services.

Farmers visit to ORC

Eighty seven farmers from neighboring cluster of
villages visited ORC with the purpose to refer the
technical bulletins and to have discussion on the
ongoing activities and training programmes.   In
addition, fourteen telephonic advisories on pest and
disease management were made available to the
farmers by the scientists of  host institute.

Marketing behavior of perishable commodities
at Diglipur

Data were collected from two un-regulated markets
through interview method and personal observation
with the help of  key informants from Subhash Gram
and Aerial Bay at weekly intervals on the product



135Annual Report 2010-11

C A R I

available and sold to the commoners during the
period.  Pulses (black gram, green gram and Jai
Bangla) totaling to 1280.4 t were exported from Port
Blair to Chennai, thereafter processed and brought
back to be sold to the target clientele due to absence
of  any Dal mill.  Approximately 30 t of  Groupers
(all varieties) were exported to Port Blair @ Rs. 60
to 85/-kg. Essential items like onion (186 t) followed
by potatoes (160 t) were imported to Diglipur per
annum for the consumers besides tomato (27 t) and
poultry (10 t). A total of  97 t of  major vegetables
were exported from Diglipur to nearby islands per
annum. Almost all types of  vegetables produced from
nine clusters of  villages are exported to other islands.

Marine fishes like Elish were sold at an average price
of  Rs. 350/-, fresh water fish Magur  @ Rs. 130,
Burma rice (black & white) and Jeera rice were sold

@ Rs. 60 to 70 and the other rice varieties like Ponni
local, Jaganath, Bhavani, C14-8 and Jaya were sold
@ Rs. 11 to 16/-. Mutton was the choice of  the
people and was sold @ Rs. 300/- per kg on Sunday
market whereas Pork was sold in the range of  Rs.
100 to 200 per kg.

PPPPPotential and Prospects of Campbell Bay Being Productiotential and Prospects of Campbell Bay Being Productiotential and Prospects of Campbell Bay Being Productiotential and Prospects of Campbell Bay Being Productiotential and Prospects of Campbell Bay Being Production Hub toon Hub toon Hub toon Hub toon Hub to
Meet Requirements of PDS (Rice) and PMeet Requirements of PDS (Rice) and PMeet Requirements of PDS (Rice) and PMeet Requirements of PDS (Rice) and PMeet Requirements of PDS (Rice) and Perishaberishaberishaberishaberishable Fle Fle Fle Fle Foods of Nicobaroods of Nicobaroods of Nicobaroods of Nicobaroods of Nicobar
DistrictDistrictDistrictDistrictDistrict

Ajmer Singh, S K Zamir Ahmed, S K Verma and
R C Srivastava

The project aims at assessing the scope and level of
local production to meet the requirements of
perishable foods of  Nicobar group of  islands.

The study becomes all the more important as there
are little livelihood options except agriculture in
Great Nicobar group of  islands. Whatever
agriculture development took place during the post
settlement period, has been undone by Tsunami and
the situation is likely to aggravate after rehabilitation
work is over and subsidized ration is stopped.
Analyzing socio-economic parameters, yield gaps,
identification of  technological interventions and their
economic analysis (ex-ante) will be the core of  the
study.

The project started only in Sept. 2010 and during
preliminary survey, it was found that average family
size of  respondents was 4.41. The monthly income

of  the families was Rs 16060 out of  which maximum
contribution was from govt. service (Rs 6284)
followed by agriculture (Rs 4744), private jobs (Rs
2214), pensions (Rs 1378) and business/ self
employment (Rs 1180).

The requirements for the population of 8679
(Campbell Bay) and 39949 (Great Nicobar) of  cereals
works out to be at 1410 and 6492, pulses at 90 and
413, vegetables at 513 and 2362 and that of  milk at
593 and 2730 t/ year.

Currently, farmers are cultivating four major
cropping systems viz. Field crops (Rice, Maize and
Jowar), Pulses (Moong and Urd), Vegetables (Mainly
leafy and green vegetables) and Plantation crops
(Coconut, Arecanut, Mango, Papaya and Spices).
Out of total 979.2 ha, 63.5 ha lost in the sea during
Tsunami and 303.3 ha are under submergence during
high tides which needs reclamation and crop
planning. It is revealed during the survey that the
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average operational holding per farm was 2.9 ha. Out
of  613.1 ha available for cultivation, only 35.7 ha
were under field crops and 211.2 ha were under
plantation crops. Rests were lying unattended and
needs huge investment to initiate agriculture in that
land. The plantation crops were found to be
profitable followed by poultry so the inhabitants are
not akin to replace plantations with food crops.

Milk production was found to be economical and
feasible as fodder (Green grass) was available in plenty
throughout the year. Livestock economy of  the
Campbell Bay farmers was very weak. Animals worth
Rs 15841 only were kept per family. The highest
contribution was from Desi cattle followed by sheep
& goat, then by poultry in terms of  present value of
livestock kept by the farmers.

Regarding inputs availability and their usage,
subjective rating was obtained from the respondents
(Inputs availability rating:  0 – unavailable,    10-
available in plenty).  Out of  100 farmers selected for
the study, 60 opined that the inputs availability was
not satisfactory in case of  most of  the critical inputs.
Availability in time and quality was satisfactory only
in case of  machinery and manures. Labour availability
and its cost was the concern of  all the farmers.

Consumption of food commodities

The per family consumption expenditure  per month
was Rs 3961 out of  which maximum payments were
made towards milk consumption followed by
vegetables, meat & fish. The expenditure on rice and
wheat was the least (Rs 222 and Rs 184 respectively)
as these were supplied through PDS (Table 7).

Table  7. Consumption Pattern of Farmers in Campbell Bay

Food Qty(Kg/per family/month) Cost (Rs)

Wheat 17.39 184
Rice 25.12 223
Pulses 3.87 369
Vegetables  72.31 869
fish 10.10 445
Egg 38.04 149
Meat/ chicken 4.60 614
Milk/ curd 39.58 908
Fruits 11.24 264
Ghee/ butter 2.74 111
Paneer 1.63 10

Total 3961

Given the average productivity per hectare ie 5.0 tons
for rice, 0.7 tons for pulses and 7.0 tons for vegetables,
sufficient quantities of food crops can be harvested from
the available arable land in Campbell Bay which can
feed whole of Nicobar group of islands and thereby
we could save much on front of  public exchequer.

To initiate agriculture sector, reclamation of  land
which got degraded due to submergence in the sea
is the first priority followed by connectivity where
as for livestock sector, establishment of  Gaushala and
vacation of  encroached grazing land should be the
priority as reported by the respondents.
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Krishi Krishi Krishi Krishi Krishi VigVigVigVigVigyan Kyan Kyan Kyan Kyan Kendra - South endra - South endra - South endra - South endra - South AndamanAndamanAndamanAndamanAndaman

The KVK of CARI has conducted mandated
programes of  conducting training, technological
demonstrations through FLD & OFT to cater to
the needs of the stakeholders of the South
Andaman. The details of  the activities are
manifested below.

Training

Fifty three training programmes for the benefit of
practicing farmers, rural youths and extension
functionaries in agriculture and allied disciplines
were conducted wherein 1247 beneficiaries (774
Male and 473 Female) participated as detailed below:

Table 8 : Training programmes

Front Line Demonstrations (FLD)

On popularization of  hybrid rice
(Var.Coraknath 509) was  conducted in five
farmers  field viz.,  Guptapara, Memyo, Manjery
villages of  South Andaman in an area of  0.4 ha
each . The result indicated that Var.Coraknath
509 gave an average yield of  5.25 t/ha which
was 32.24 percentage higher over control (Jaya).

Groundnut Var. ICGS 76 was demonstrated in
three farmers field at Burmanallah, village of
Port Blair and Guptapara, Namunagar villages
of  Ferrar Gunj block in an area of  0.4 ha each.

Farmers have taken up sowing in upland and
lowland areas. Due to high rainfall the crop
performance in upland areas was better.

On Sweet potato  Var.CARI SP-I and CARI-
SP-II were taken up in  South Andaman villages
like Calicut, Muccapahad, Burma Nallah in an
area of  1.0 ha.Var. CARI-SP-I performed better
and gave an  yield of  21.3 t/ha, followed by
CARI-SP-II (19.02 t/ha) over the local check
Bidhan Jagnath (12.4 t/ha.)

Seven Front Line Demonstration on bhendi var.
Arka anamika and Prabhani kranti  were taken

Thematic Area No.                 No. of Participants

Male Female Total

(A) Practicing Farmers/ Farm women

Crop production 6 102 28 130
Horticulture 5 54 66 120
Livestock Production and Management 4 61 32 93
Agrl. Engineering 5 69 37 106
Fisheries 7 160 64 224

(B) Rural Youth

Crop production 3 29 36 65
Horticulture 3 37 33 70
Livestock Production and Management 6 58 98 156
Agrl. Engineering 4 77 09 86
Fisheries 3 50 15 65

(C) Extension Personnel

Crop production 1 09 05 14
Horticulture 3 29 34 63
Livestock Production and Management 1 21 04 25
Agrl. Engineering 1 12 08 20
Fisheries 1 06 04 10

GRAND TOTAL 53 774 473 1247
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up in the Muccapahad, Burma Nallah,
Manglutan villages in South Andaman  in an
area of  1.0 ha. The  Var. Arka Anamika
performed better and gave a yield of   5.3 t/ha,
followed by Prabhani Kranti ( 5.1 t/ha)

One demonstration on pig farming was
conducted with four piglets wherein the pigs
attained an average body weight of  78 kg per
animal over the local check of  60 kg per animal.

Five demonstrations on Backyard poultry
farming was conducted with 10 nos. of
Nicorock poultry birds. The birds recorded
higher egg production of  145 eggs per year over
the local check of  80 eggs.

Three demonstrations on fodder cultivation on
Hybrid Napier was conducted in  3.0 ha of  area.
The green fodder recorded  yield of  150 t/ ha/
year over the yield of  local check ( 80 t/ ha/ year.)

One demonstration on Brackish water Shrimp
Farming was conducted with  culture of  P.
monodon (tiger prawn) in Brackish water pond
area of  0.4 ha. P. monodon seeds (3000 nos./ ha).
Due to heavy rain mass mortality of  prawn
occurred and only 25 Kg prawn was harvested.

Five demonstrations on Integrated Fish Farming
were conducted wherein fish fingerlings of
Indian Major Carps and Grass Carp were
provided to the farmers along with inputs like
lime and feed. Culture with proper pond
management technique showed healthy growth
of  Catla  780 g (Av.) followed by  Rohu 550 g
(Av.), Mrigal 300 g (Av.) and Grass Carp 960 g
(Av.).

On popularization of  coconut dehusker was
conducted by evaluating the performance of  two
units of paddle operated and three units of hand

Hybrid rice (Coraknath 509) YVM resistant Bhendi (Arka anamika)

Fodder cultivation on Hybrid Napier Fish sampling  under FLD
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operated coconut dehuskers among the coconut
growers  of  South Andaman. It was found that
the dehusking rate for paddle operated, hand
operated and manual dehusker was 122, 79 and
172 nuts/hour respectively. Paddle operated
coconut dehusker was safe and widely accepted
whereas hand operated coconut dehusker was
women friendly. The manual method of
coconut dehusking by sabal was risky and used
by skilled persons. Bending stress was observed
when dehusking was carried out by manual
method for a longer period.

On Farm Trials (OFT)
OFT on Evaluation of  high yielding long
duration paddy varieties during Kharif  (wet)
season was conducted in randomized block
design with seven replications. Variety Gayatri
registered significantly higher grain yield of
4039 kg/ha  followed by Varsha (3674 kg/ha)
whereas  Var. C 14-8  gave  the lowest grain
yield of 2264 kg/ha .

OFT on System of  Rice Intensification was
conducted during wet (Kharif) season at Ferrar
Gunj block. The trial was laid out in randomized
block design with seven replications at Maymeo
and Shoalbay villages of  South Andaman with
short duration paddy variety (MLT-10) . Higher
grain yield (4585 kg/ha) was recorded with SRI
planting followed by recommended practice of
20 x 15 cm. SRI method of planting led to 10.32
% and 24.28 % higher grain yield than other
planting method of recommended practices and
farmer's method respectively.

Evaluation of  suitable local chilli varities
(Marshial, Suraj mirchi and Bombay mirchi)
under plantation (Coconut and Arecanut) crops
revealed that  Variety Marhsial gave 5.07 t/ha
with the BC ratio of  1:4.8 followed by Suraj
mirchi  4.8 t/ ha with the B C ratio of 1:4.5 and
Bombay Mirchi ( 3.9 t/ha) with  BC ratio of
1:4.9  respectively.

 Evaluation of  Disease resistant Bitter gourd on
sloppy land revealed that Var. Pusa Do Mausami
performed better and was tolerant to Mosaic and
gave a record yield of  13.1 t/ha with the BC
ratio of   1:3.9, followed by CO-1 (11.8 t/ha)
with the BC ratio of  1: 3.5 over the farmers
variety Bold  (8.1t/ha) with  BC ratio of   1: 2.7.

On growth performance of  carps  revealed  that
the treatment with proper stocking ratio, feeding
and water quality management gave better
growth yield in 10 months culture (163 Kg)
against the farmers' practice without any
management (58.0 Kg).

On evaluation of  improved poultry strain under
backyard poultry production system with local
desi bird, Vanaraja, Nicobari and Vanaraja cross
revealed the increase in  body weight  in
Vanaraja (2267.19±27.10) followed by Vanaraja
cross (1263.43±16.71) at 20th week old birds.

On performance and operation of  paddy
transplanter showed that the total time taken for
transplanting by transplanter was reduced by 95%
but the numbers of  missing plants by mechanical
transplanting increased from 0 to 6 when
compared with manual transplanting method.

High yielding long duration paddy System of  Rice Intensification (MLT-10)
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Improved poultry strains under BackyardSuraj mirchi under coconut plantation

Paddy transplanterGrowth performance of  IMC

Extension activities:

Table 9 : Extension activities
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Linkages & collaboration with other
departments:
KVK has developed effective linkages with the

development departments of  A & N Administration
and other organization. Summary of  linkages and
collaboration is given in Table 10.

Table 10: Summary of linkages and collaboration

Pot mixture preparation Preparation of  plant extracts

Practical training on medication Integrated Fish Farming
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Krishi Krishi Krishi Krishi Krishi VigVigVigVigVigyan Kyan Kyan Kyan Kyan Kendra,endra,endra,endra,endra, Nicobar Nicobar Nicobar Nicobar Nicobar

This KVK was sanctioned on 20th May, 2010 for

Nicobar District by ICAR, New Delhi. The

foundation stone was laid on 13th September, 2010

by Dr. S. Ayyappan, Secretary, Department of

Agriculture, Research and Education (DARE),

Ministry of  Agriculture, GOI and Director

General, ICAR, New Delhi at Arong village in

presence of  dignitaries viz. Shri Vivek Rae, Chief

Secretary, A&N Admn., Dr. H.P. Singh, DDG

(Horticulture), Dr. K.D. Kokate, DDG (Agril.

Extension), ICAR, Dr. R. C. Srivastava, Director,

CARI, Dr. A.K. Singh, ZPD, Zone-II, Kolkata,

Dr. S.K. Zamir Ahmed, Senior Scientist &

Administrative Head, KVK, Nicobar, Shri.

Aberdeen Blair ,Chairman, Tribal Council and

large gathering of  Development Department

officials, Village Captains  and farmers

representing 15 villages of  Car Nicobar.

The location of  Krishi Vigyan Kendra is in

Nicobar District which is tribal area having

majority of  the area under coconut plantation and

agri-horticulture based cropping system practiced

in traditional way. The KVK aims to transfer

agriculture and allied technologies through

training, conducting front line demonstration and

on farm trials for its adoption by the stakeholders.

During the period the following activities were

performed.

Rapid Rural Appraisal at Campbell Bay to

assess technological backstopping and training

needs of  the stakeholders.

Exposure visit of  farmers representing Nicobar

Islands to Kisan Mela at CARI, Port Blair from

2nd-3rd February, 2011.

Participation in Kisan Mela at Car Nicobar and

Scientist Farmers Interaction under Coconut

Mission from 21st - 23rd February, 2011.

Induction training for newly recruited SMS &

PA of  Krishi Vigyan Kendra, Nicobar from 5th

to 30th March, 2011.

Visit of  SMS / PA to Car Nicobar for

familiarization with socio-economic conditions

of tribal and interaction with officials of

development departments and tribal council was

done from 9th to 14th March, 2011.

Exposure to TIECON - 2011 at CARI, Port

Blair from 23rd to 26th March, 2011

Dr. S. Ayyappan, Secretary DARE & DG, ICAR
alongwith other dignitaries at  Arong for the

inauguration.

Director, CARI briefs Dr. S. Ayyappan, Secretary
DARE & DG, ICAR about the proposed Techno

Park at Arong.



143Annual Report 2010-11

C A R I

KVK staff  interacting with Captain of  the Village Director CARI along with EO, AC Nicobar &
Admin. Head at Arong Site.
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TECHNOLOGIES TECHNOLOGIES TECHNOLOGIES TECHNOLOGIES TECHNOLOGIES ASSESSED ASSESSED ASSESSED ASSESSED ASSESSED ANDANDANDANDAND     TRANSFERREDTRANSFERREDTRANSFERREDTRANSFERREDTRANSFERRED

Pond based integrated farming system (IFS) in 14 farmers fields of  South Andaman, Little Andaman
and Neil Island

Crop diversification through broad bed and furrow (BBF) based farming system in 12 farmers in the low
lying areas of  South Andaman and Little Andaman Island

Micro-irrigation viz., drip and sprinkler system in 12 farmer’s fields in South Andaman, Little Andaman,
Neil and Havelock Island

Crop diversification and intensification through land shaping and water management activities viz.
broad bed and furrow system, paddy-fish system, three-tier farming system and farm pond based farming
system transferred to the farmers of  degraded land and water areas in Chouldari, Shoal Bay, Dashrathpur
and Deshbandhugram clusters

Groundnut cultivation as intercrop in coconut plantation in hilly lands for seed purpose during wet
season and table purpose during dry season

Biomass fired copra dryer

Mini dal mill to the farmers of  Diglipur in North Andaman Islands

Bacterial wilt resistant line of Brinjal, CARI-B1

Non-chemical based IPM technology such as the use of  pheromone traps and biopesticides to the
farmers for pest management in vegetable crops

Production of  breeder seed of  rice (568 kg), green gram (12 kg), Black gram (8 kg) and sesame (0.5 kg)
was produced

Sustainable Pig Production Technology – from Production to Consumer level

Potential fishing zone advisory-based fishing for improving net income of  fishers
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INFORMAINFORMAINFORMAINFORMAINFORMATION ON OTION ON OTION ON OTION ON OTION ON OTHER SECTIONSTHER SECTIONSTHER SECTIONSTHER SECTIONSTHER SECTIONS

Library

Library of  the institute acts as a centre for literature
and information related to the mandate of  the
institute. It has the facilities for on and off  line
information retrieval, networking, automation
computers , extensive collection of  resource material
in agriculture and allied fields, special collection of
island related books and publication along with
reprographic facility  which has given it a prime
importance in these islands. The current holdings
of  the library consists of  5627 books, 5616

miscellaneous publications, 2455 bound volumes of
journals and 9565 loose issues of  journals. A total
of  21 Foreign and 81 Indian journals were subscribed
and 183 books added during the year. Gratis
publications such as Annual Report, Newsletter and
Research Bulletin received from India and Foreign
Institutes as exchange relationship is also maintained
which serves to fulfill the need of  the scientists/
research workers of  CARI as well as of  other local
research and educational institute. It also has the
completed series of  CAB, AGRICOLA, AGRIS,
CD-ROM databases for retrieving the information
through off  line for the use of  the scientists.

Prioritization, Monitoring and Evaluation Cell

Prioritization, Monitoring and Evaluation Cell
(PME Cell) serves as a vital link between the
Institute, Council (ICAR), Government, Semi-

Government, NGOs,  other R & D organization
and A & N Administration in addition to
providing information on various research,
development, extension and human resource
development activities to these agencies. The cell
has co-ordinated  the  conduct of  the  Institute
Research Committee meeting (IRC)  from 17th,
18th, 19th, 20th and 28th  August, 2010 wherein a
total of  fifty six ongoing projects, sixteen new
projects and twenty eight external funded totaling
to hundred were presented followed by feedback

wherein  the house opined that  the conduct of
IRC in a participatory mode was very helpful as
every scientists could get  enough time and
opportunity  to present their research finding.
Results’ Frame Work Document (RFD) of
Institute for the period from January to March,
2011 was also complied and send to ICAR HQ.

Beside compilation of  institute reports, it also
facilitates publishing of  research articles, technical
bulletins, folders, books, newsletter, farmer’s data
base, proceedings of  the workshop, symposium
and seminars and coordinates to showcase the
activities and achievement of  the institute both at
Island and National level. Presently the cell has a
repository of  52 RPFs of  the Institute funded
project along with the Annual Report, bulletins,
folders, books and other related publication for
ready reference.
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Computer Cell / ARIS Cell

The Agricultural Research Information System
(ARIS) envisages providing online interconnectivity
between the different research institutes, National
Centres and SAU’s.

Activities Undertaken

Installed and trained SAS software to all the
Scientists and Technical Officers.

R-governance office automation software was
implemented for KVK, Sippighat and Nicobar.

Providing Internet and e-mail connectivity to
all Scientists, Officers of  CARI & KVK.

Maintenance of  VSAT of  512 Kbps for
browsing and downloading information.

Web page creation, updation and maintenance.

Computer upkeep, purchase of  computers,
softwares, cartridges and its maintenance.

Data compilation and statistical analysis.

Providing visual aids for different programmes.

Maintenance of  networking, DAMA VSAT.

Individual email Ids for KVK, Nicobar staff
created in Mail Server.

PERMISNET - Personal Management
Information System Network- (Monthly and
quarterly updating of  personal records of  all the
staff  of  CARI has been carried out through
online).

Intelligent Reporting System – Quarterly
updating of  data and uploading.

Procurement and installation of personal
computers and other accessories of  the Institute.

Downloading the circulars and other
information from ICAR website.

Website Updated
Institute bilingual website is updated regularly.

Updating of  the CARI website (http://
cari.res.in) was done regularly by publishing the
latest Institute progress in terms of  research,
technologies developed, tender notifications,
recruitment notifications and other information.

Database developed / Updated

Cartridge maintenance.

Intelligent Reporting System updated.

PERMISnet biodata of staff updated.

R-Governance modification and updated.

Playbill preparation in R-governance.

Issued individual User Ids for the new entrants
of  CARI and KVK’s.

Training  Conducted

On Data analysis using SAS of  the NAIP
consortium Strengthening Statistical Computing
for NARS funded by NAIP organized by CCPI,
DWM, Bhubaneshwar at CARI , Port Blair
from 1st – 7th  March 2011.

On R-governance in two batches i.e.  from  3rd

to 8th April 2010   for  14 administrative staff  ,
and on 9th April 2010 for  Scientists and
Technical Officers wherein 25  participated .

Estate Section

The estate, workshop and instrumentation centre
takes up works related to infrastructure
development of  the institute to support its research
activities. It also takes up repairs and maintenance
of residential and non-residential buildings of the
Institute. The power supply plays an important role
for laboratory research works. A 320 KVA
Generator set is kept as stand by for restoration of
power supply during power cuts and exigency. The
water supply system to residential & non-residential
buildings is operated by the section which also
ensures water supply during dry spells through
pumping from wells, ponds, reservoirs to
residential, non-residential, experimental blocks,
livestock and plantation crops.

Infrastructure Development

An amount of Rs 51.18 lakhs under plan and non-
plan has been spent for development of  new
infrastructures, repairs and maintenance of  the
residential and non residential buildings. A poultry
and duck shed at Sippighat farm were constructed
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as part of  mangrove based farming system. Five old
poly houses and the tissue culture room in Central
laboratory building were put under research activity
after its renovation. The Committee room,
Conference Hall and the Computer cell were
decorated internally to the national standards with
all facilities. The lawn near the Guest House was
decorated by installing decorative light luminar and
laying outdoor tiles on the approaches around the
lawn area. The entrance and zero point were made
attractive to the staff  member and outsiders by
providing fountains. The old library building and the
scooter shed were modified for construction of  stall
for display of  poster and charts etc. during the
International Conference “TIECON – 2011”. This
year 20 nos. of  stall for displaying exhibits were
constructed including a big pandal and a stage for
the Island Kisan Mela – 2011. The section also acts
as the liasioning agency for the works executed by
CPWD, Port Blair and electricity department of  A
& N Administration.

Workshop

Re-scheduling of  school trips, arrangement and
management of  vehicles during major events of  the
Institute was done. The works related to routine and
major repairs of  Staff  car, Jeep and staff/school bus
were also completed in stipulated time.

Instrumentation Cell

Repairs and maintenance of scientific equipments and
providing uninterrupted power supply during important
meetings and functions of the Institute was done.

RTI, ITMU, Rajbhasha Implementation Cell
(RIRIC)

CARI bagged the prestigious Rajarshi Purushottam

Das Tandon Award of  ICAR, for use of  Hindi in

official work. CARI was also adjudged as Best
Institute to Implement Rajbhasha in an effective

manner by Rajbhasha Sansthan, New Delhi. In

addition the  Director of  the Institute  was nominated

as Chairman, TOLIC by Department of  Official

Language, Ministry of  Home Affairs, Government

of  India, New Delhi and under his chairmanship

the sixty sixth half  yearly meeting of  Town Official

Language Implementation Committee was held on

15th December 2010 which was attended by 35
member offices situated in Port Blair.

During the period a total of  nine applications were

received under RTI which were addressed well in

time. No appeal was received against the reply

provided by CPIO.

Participated and showcased technologies developed

by CARI scientists for fisheries sector in
Entrepreneurs Meet organised by Zonal Technology

Management Business Planning and Development

Unit, NAIP Component - I on 18th June 2010 at

NIRJAFT, Kolkata and Innovations and Industry

Meet on Fisheries organized by Zonal Technology

Management Business Planning and Development

Unit, South Zone and CIFT, Kochi on 8th September
2010 at Vishakhapattanam.

Hindi Chetna Maas was celebrated w.e.f. 13th

September 2010 to 12th October 2010 wherein six
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competitions were organised in which both Hindi
and Non Hindi speaking officials participated with
great enthusiasm. As a part of  Hindi Chetna Maas,
Hindi workshop was organised on 29th September
2010 on the topic "Hindi Ke Vikas Me Ahindi
Bhashiyon Ka Yogdan" in collaboration with
Swatantrata Sangram Senani Vanshaj Samiti, Port
Blair. Besides this a Vaigyanik Sangoshthi was also
organised on 6th October 2010 in collaboration with
CMS Vatavaran Chennai. During the concluding
function Mrs. Shibani Sen Gupta was awarded a cash
of  Rs. 800/- for using Rajbhasha in day to day
official works.

Registration of the germplasm

Post Graduate Students Cell

PG Cell has been established to facilitate the post
graduate research work undertaken at CARI in
collaboration with the other research Institutes.
During the last year a total of  23 students registered
for undertaking M.Sc dissertation and 8 students for
summer training at CARI. To provide the comforting
environment to the students, hostel facilities for boys
and girls students have been created with cots,
mattress etc. The registration fee has been marginally
increased to Rs. 1500 per students.

A MoU has been established with the PRIST
University, Thanjavur, Tamil Nadu for undertaking
Ph.D. research work at CARI with the following
features viz:

1. PRIST University will recognize the faculty of
CARI as research supervisors/guides as per the
university norms so as to enable the research
scholars, technical officers and scientists to
register for M.Sc./M.Tech./M.Phil./PhD with
PRIST University and pursue research at CARI.

2. PRIST will accord priority in admission with
50% concession to the wards of  CARI Staff  for
pursuing UG and PG programmes.

The scientists of  CARI have been recognized as
research supervisor by the PRIST University. During
this year a total of  30 students have applied for Ph.D
registration. Based on the written examination and
the personal interview, finally 25 students have been
recommended by the University to undergo Ph.D
registration. For smooth functioning of  the PG cell,
the In charge PG cell has been nominated as Co-
ordinator PG cell and two Co-Coordinators have
been nominated to look after the activities of  PRIST
University and Bharathidasan University.

Hindi workshop organised at CARI, Port Blair

National Identity has been allotted to a
germplasm of  Annona glabra as IC No.-547015
by NBPGR, New Delhi.

A total of 24 potential bacterial and fungal
cultures have been deposited in culture
collection centre at National Bureau of
Agriculturally Important Microorganisms,
Mau, U.P
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Students guided by Scientists for dissertation
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Students guided by Scientists for summer training
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Celebration of Independence and Republic Day

Independence Day and Republic Day were
celebrated in the institute with joviality and fervour.
Dr. R.C.Srivastava, Director, CARI hoisted the
National flag, thereafter; he appreciated the hard
work and dedication of  all the staff  members in
accomplishing new heights in the research,
development and extension activities. Just after the
flag hoisting ceremony, prizes were distributed to the
winners of  Annual Sports of  the Institute. Various
functions like quiz, drawing competition for
children’s and fun games for ladies were arranged in
the forenoon. In the evening children’s of  CARI
family presented a colourful cultural programme.

During the Republic day celebration Director CARI,
unfurled the National flag at CARI. During his
address he appreciated the staff members for their
valuable contribution towards the research and

development of  the institute in the last one year. On
the eve, he awarded the best staff  for their
extraordinary contribution and devotion to their
duties. Just after the flag unfurling ceremony variety
programmes were conducted by the staff  and
children.
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Games and Sports
The annual sport of  this institute was held on 8th

April 2010. Like every year all the staff  members of
the different houses participated in large numbers.
Various indoor, outdoor, and athletic events were
conducted for the staff, their family members and
children. The house championship was won by
Kurien House, while Bose house, Menon house and
Bhabha house stood 2nd 3rd and 4th respectively. Shri
A. Babuswamy of  the Kurien house was declared as
the Best Athlete for the year 2010-2011. The prize
distribution of  the annual sports was held during the

Independence Day celebration. Our Institute also

participated in the Annual sports organised by the

Central Government Employee Welfare

Coordination Committee (CGEWCC). For the sixth

year in succession our institute won maximum prizes

in all the indoor, outdoor, and athletic events and

stood first amongst all the other Central Govt.

Institution in the A & N Islands. The facilities for

indoor sports like TT, multi gym have been developed

for staff  and family members. All the instruments

are in good working condition and a logbook has
been maintained for its proper use.

CARIEWA

During the period the following activities were
conducted

Holding of  farewell of  transferred /
superannuating staff  members and Welcoming
new staff  members joining CARI and KVK's.

Yoga programme of  two months duration was
organized for staff  and their family members.

CARI Best Worker Award 2010 was given to
08(eight) staff  members of  the Institute.

Theatre workshop on "Aberdeen Ki Ladai by
the the children of the staff directed by Shri.
Phalguni Gangopadhyay  Ex-Librarian"  was
staged during ITF 2011  and won cash award.
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Research Article
Ahmad. I, Someshwar Bhagat, T. V. R. S. Sharma,

Krishna Kumar, P. Simhachalam and R. C.
Srivastava (2010). ISSR and RAPD marker
based DNA fingerprinting and diversity
assessment of  Annona spp. in South Andaman.
Indian J. of  Horticulture, 67(2): 147-151.

Ajanta Birah and R. C. Srivastava (2010). Growth-
inhibitory effect of  plant extracts against tobacco
caterpillar (Spodoptera litura) in Bay Islands.
Indian J. of  Entomology. 72 (2): 112-115.

Ajanta Birah, D. R. Singh and R. C. Srivastava
(2010). Growth-inhibitory effect of  Morinda
citrifolia against tobacco caterpillar (Spodoptera
litura). Insect Environment, 16 (1): 15-17.

Ajanta Birah, Krishna Kumar, Someshwar Bhagat,
P. K. Singh and R. C. Srivastava (2010).
Evaluation of  Pest Management Modules
against Okra Shoot and Fruit Borer Earias vittella
(Fabricius) in Andaman. Annals of  Plant
Protection Sciences, 18(1):53-55.

Ajanta Birah, Someshwar Bhagat, A. K. Tripathi and
R. C. Srivastava (2010). Impact of pest management
modules against pollu beetle, Longitarsus  nigripennis
M. in Black pepper in Bay Islands. Indian Journal
of  Entomology, 72 (1): 41-44.

Ajanta Birah, T.V.R.S. Sharma, Shrawan Singh and
R. C. Srivastava (2010). Effect of  aqueous leaf
extract of  cloves (Syzygium aromaticum) on
growth and development of  tobacco caterpillar
(Spodoptera litura).  Indian Journal of  Agricultural
Sciences, 80(6): 534-537.

Akshey, Y.S., Malakar, D., De A.K., Jena M.K.,
Pawar S.S., Dutta, R. and Sahu, S. (2011). Effect
of  roscovitine treated donor cells and different
activation methods on development of
handmade cloned goat (Capra hircus) embryos.
Theriogenology, 75: 1516–1524.

Akshey, Y.S., Malakar, D., De, A. K., Sahu, S., Garg,
S., Pawar, S.S. and Dutta, R. (2010). Selection

of  developmentally competent oocytes using
brilliant cresyl blue stain to promote blastocyst
development after somatic cell nuclear transfer
in goat. Indian Journal of  Dairy Science, 63(3):
247-52.

Akshey, Y.S., Malakar, D., De, A.K., Dutta, R., Jena,
M.K. and Sahu S. (2010). Effect of  pronase
concentration and exposure time on zona
digesta in goat (Capra hircus) oocytes for hand
made cloning. Indian Journal of  Dairy Science,
63(5): 418-422.

Akshey, Y.S., Malakar, D., De, A.K., Jena, M.K.,
Garg, S., Pawar, S.S and Mukesh, M. (2010).
Hand-Made Cloned goat (Capra hircus)
Embryos- A Comparison of  Different Donor
Cells and Culture Systems. Cellular
Reprogramming (Formerly “Cloning and Stem
Cells”), 12 (5):581-588.

Ambast, S.K., Srivastava, R.C., T. Subramani,
Subash Chand and N. Ravisankar(2010). Design
of  drop spillway in undulated terraian for
rainwater management in Kajunallah watershed
of  Andaman & Nicobar Islands. Journal of
Indian Society of  Coastal Agricultural Research,
28(2): 51-55.

A. Venkatesh, N C Choudhuri, A. Kundu and R.P.
Medhi(2010). Introduction and evaluation of
the performance of  Japanese Quail- A new
component of Home gardens in South
Andaman. Indian Journal of  Agro-forestry,
12(01):35-39.

Balakrishnan, M., R.Elanchezhian, R.C Srivastava
and Mayank Pokhriyal (2010). Database for
Medicinal Resources of  Andaman and Nicobar
Islands. Journal of  Medicinal and Aromatic plant
Sciences, 32(1):53-57.

Bobban Subhadra and Grinson George (2011). Algal
biorefinery based industry: an approach to
address fuel and food insecurity for a carbon-
smart world. Journal of  the Science of  Food and
Agriculture, 91: 2–13.
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Bohra, A., A. Dubey, R. K. Saxena, R. P. Varma, K.
N. Poornima, Naresh Kumar, A. D. Farmer, S.
Gudipati, H. D. Upadhyaya, R. Gothalwal, S.
Ramesh, D. Singh, K. Saxena, P. B. Kavi Kishor,
N. K. Singh, C. D. Town, G. D. May, D. R. Cook
and R. K. Varshney (2011). Analysis of  BAC-
end sequences (BESs) and development of  BES-
SSR markers for genetic mapping and hybrid
purity assessment in pigeonpea (Cajanus spp.).
BMC Plant Biology, 11:56.

Choudhuri, N.C., Paul G., Kundu, A., Kundu, M.S.,
Chatterjee, R.N and Chand, S. (2010). Training
impact on poultry farmers of  South Andaman
Islands and comparative performance
evaluation of  pure and cross breeds of  Nicobari
fowl. Livestock Research for Rural Development,
23(02):155.

Dam Roy S and Grinson George (2009). Prospect and
scope of  extensive shrimp farming in Tsunami
submerged areas. Journal of  Indian Society of
Coastal Agricultural Research, 27(2): 54-57.

De, A.K. and Malakar D. (2011). A simple method
of  production of  interspecies embryos between
sheep and goat. The Indian Journal of  Animal
Sciences, 81 (3): 254–256.

De, A.K., Malaka, D., Akshey, Y.S., Jena, M.K.,
Garg, S., Dutta, R. and Sahu, S. (2011). In vitro
development of  goat (Capra hircus) embryos
following cysteamine supplementation of  the in
vitro maturation and in vitro culture media. Small
Ruminant Research, 96: 185-190.

Garg, S., Malakar, D., Dutta, R., Jena, M.K., De,
A.K., Kumar, D. and Sahu, S. (2010) Rhythmic
beating of  heart muscle generated from goat
embryonic stem cells. Reproduction, Fertility and
Development, 23(1): 249-249.

Gautam, R. K., A. K. Nayak, D. K. Sharma, Ali
Qadar, P. Dey and Gurbachan Singh (2010)
Morphological and chemical fingerprinting of
sweet basil (Ocimum basilicum L.) genotypes
grown in sodic soil. Agrochimica, 54 (5): 289-302.

Gautam, R. K., M. S. Chauhan, B. Panesar, A. K.
Nayak, D. K. Sharma, A. Qadar and Gurbachan

Singh (2011). Stress tolerance and heritability
in dill (Anethum graveolens L.) lines from central
and western India under contrasting soil sodicity
environments. Indian Journal of  Agricultural
Sciences, 81(4): 353-358.

Islam, M.T., P. C. Sharma, R. K. Gautam, D. Singh,
S. Singh, B. Panesar and S. Ali (2011). Salt
tolerance in parental lines of  rice hybrids
through physiological attributes and molecular
markers. International Journal of  Experimental
Agriculture, 2 (1): 1-7.

Jaisankar, I., V.Damodaran, D.R. Singh and R.Sudha
(2010). Effect of  time of  pruning and peeling
on the bark yield of  (Cinnamon verum J.pres)
in Andaman and Nicobar Islands. Journal of
Spices and Aromatic Crops, 19 (1&2): 50-52.

Jaisankar, I., V.Damodaran, D.R. Singh and R.Sudha
(2011). Albinism in Tamarindus indica L. Indian
Forester: 261-263.

Kamal Sarma, A. K. Pal and Kartik Baruah (2011).
Alterations of the Ionic Composition in
Different Organs of  Spotted Murrel (Channa
punctatus) Exposed to Sublethal Concentration
of  Endosulfan. Turkish Journal of  Fisheries and
Aquatic Sciences, 11: 93-99.

Krishna Kumar, K. Madhuri, N. Amaresan,
Someshwar Bhagat and R. C. Srivastava (2010).
First report of  leaf  Anthracnose caused by
Colletotrichum gloeosporioides on egg plant in
Andaman and Nicobar Islands. Journal Mycology
and Plant Pathology, 40(3): 464-466.

Krishna Kumar, N. Amaresan, S. Bhagat, K.
Madhuri and R. C. Srivastava (2010). Isolation
and characterization of rhizobacteria associated
with coastal agricultural ecosystem of
rhizosphere soils of  cultivated vegetable crops.
World Journal of  Microbiology and Biotechnology
(DOI 10.1007/s11274-010-0616-z).

Krishna Kumar, N. Amaresan, S. Bhagat, K.
Madhuri, P. Udhayaraj and R. C. Srivastava
(2010). Genetic and physiological relatedness
of  antagonistic Trichoderma isolates against soil
borne plant pathogenic fungi. Archives of
Phytopathology and Plant Protection. (DOI:
10.1080/03235408.2010.505362).
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Krishna Kumar, N. Amaresan, Someshwar Bhagat,

K. Madhuri and R. C. Srivastava (2010).

Unreported species of  Trichoderma isolated from

tropical regions of Andaman and Nicobar
Islands in India. Journal of  Mycology and Plant
Pathology, 40(3):314-21.

Krishna Kumar, Someshwar Bhagat, Ajanta Birah
and R. C. Srivastava (2009). Suitability of

various substrates for cultivation of  Pleurotus
florida and P. sajor-caju in Andaman and Nicobar

Islands. Mushroom Research, 18(2): 69-72.

Krishna Kumar, Someshwar Bhagat, K. Madhuri,

N. Amaresan and R. C. Srivastava (2010).

Morphological and Molecular Characterization

of Colletotrichum species causing Anthracnose

disease in Bay Islands, India. Journal of  Mycology
and Plant Pathology, 40(3): 322-330.

Krishnan, P., Dam Roy S., Grinson George., Anand

A., Murugesan S., Kaliyamurthy, M., Vikas and

Soundararajan, R. (2010). Elevated Sea Surface

Temperature (SST) induces mass bleaching of

corals in Andaman. Current Science, 100(1):
1800-1804

Kundu, M.S., Kundu, A., Jeyakumar, S., Sujatha,

T., Sunder, Jai and Verma, S.K. (2011). Effect
of  feeding Colocasia on Growth performance

of  Large White Yorkshire Pigs reared under

back yard system at Bay Islands. Enviornment
and Ecology, 29 (1A): 337-338.

Pandit, A., V. Rai, S. Bal, S. Sinha, V. Kumar, M.

Chauhan, R. K. Gautam, R. Singh,  P. C.

Sharma, A. K. Singh,  K. Gaikwad, T. R.

Sharma, T. Mohapatra and N.K.Singh (2010).

Combining QTL mapping and transcriptome

profiling of bulked RILs for identification of

functional polymorphism for salt tolerance

genes in rice (Oryza sativa L.).  Molecular Genetics
and Genomics, 284: 121-136.

Pawar S.S., Malakar, D., De, A.K., and Akshey, Y.S.

(2010). In Vitro Production of  Goat Blastocysts
for Isolation of  Embryonic Inner Cell Mass
(ICM) Cells. Indian Journal of  Dairy Science,
62(5): 361-363.

Pradeep, M.A., Jagadeesh, J., De, A.K., Kaushik,
J.K., Malakar, D., Kumar, S., Dang, A.K., Das,
S.K. and Mohanty, A.K. (2011). Purification,
sequence characterization and effect of goat
oviduct-specific glycoprotein on in vitro embryo
development.  Theriogenology, 75: 1005–1015.

Ravisankar, N., M. Balakrishnan, S. Ghoshal

Chaudhuri, S.K. Ambast, R.C. Srivastava, T.

Subrmani and N. Bommayasamy (2010).

Evaluation of  time, method of  sowing and

varieties for table purpose groundnut (Arachis
hypogaea) under Island ecosystem. Indian Journal
of  Agricultural Sciences, 80 (4): 299-303.

S. N. Sethi, J.K. Sudaray, A Painigrahi and Subhash

Chand (2011). Prediction and management of

natural disasters through indigenous technical

knowledge with special reference to fisheries.

Indian Journal of  Traditional knowledge, 10(1):

167-172.

S. N. Sethi, JK Sudaray, A Painigrahi and Subhash

Chand (2011). Prediction and management of

natural disasters through indigenous technical

knowledge with special reference to fisheries.

Indian Journal of  Traditional knowledge,

10(1):167-172.

Sanwal, S. K., R. K. Yadav, P. K. Singh, Juri

Burgohan, M. R.Verma (2010). Gengerol

content of  different genotypes of  ginger (Zingiber
officinale). Indian Journal of  Agricultural Research,
80(3): 70-72.

Sanwal, S. K., S. K. Singh, P. K. Singh, and A. K.

Misra (2010). Characterization of  Chow-Chow

(Sechium edule) germplasm of  North Eastern

Region of  India for economic traits. Indian
Journal of  Plant Genetic Resources, 23(1): 19-21.

Singh, D.R. and Srivastava, R.C. (2011). Diversity

and distribution of Morinda spices in Andaman

Islands. Indian Forester, 137 (1): 47-56.

Singh, S., R. K. Gautam, R. K. Singh and R.

Deshmukh (2010). Diversity analysis of  Sesbania
aculeata  by using transferable rice SSR markers.

Crop Research, 39: 127-131.
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Venkatesh, A., Choudhuri, N.C., Kundu, A., and

Medhi, R.P. (2010). Introduction of  the

performance of  Japanese quail (Coturnix,

Coturnix Japonica)-a new concept of  home

gardens in South Andaman. Indian Journal
Agroforestry, 12(1):35-39.

Popular / Technical Article

Grinson George, Kamal Sarma and Krishnan
P.(2010). Captive breeding of  Premnas biaculeatus
in Andaman Islands – a new opportunity for
entrepreneurs in ornamental fish industry. Island
Agriculture, V (1):7.

Krishna Kumar, Someshwar Bhagat, Ajanta Birah,
P. K. Singh, S. R. Rao and R. C. Srivastava ÜerHeeW
ceW G<CekeÀefìyebOeer³e ceMeªce keÀer Kesleer : GlHeeove SJeb mebYeeJeveeSB
Kesleer.

Kundu, M.S., Kundu, A. and Jeyakumar, S. (May,
2010). Success Story: Micro Business Modules
on Pig farming in Bay Islands. Indian Farming:
26-27.

Ravisankar, N., Ambast, S.K. and Srivastava, R.C.
(6th July 2010). MAT nursery and SRI
cultivation of  paddy in islands. The Daily
Telegrams.

Ravisankar, N., S.K. Ambast and R.C. Srivastava (25
July, 2010). 100th Agromet Advisory Bulletin,
The Daily Telegrams.

Ravisankar, N., T. Subrmani, S.K. Ambast and R.C.
Srivastava (2010). Enhancing farm income in
Island ecosystem. Indian Farming, 60 (6):16-19.

Someshwar Bhagat, Krishna Kumar, Ajanta Birah,
P. K. Singh, A. K. Tripathi and R. C. Srivastava
æ(peveJejer 2011) ì^eFkeÀes[cee& mes HeeoHe jesieeW keÀe pewefJekeÀ efve³eb$eCe.
Kesleer.

Books / Book Chapters/ Folders / Bulletins/
Manuals/ Proceedings/ Monograph

Books
Dam Roy, S., Krishnan, P., Grinson, George.,

Srivastava, R.C., Verma, S.K. (2011). Reef
Biodiversity of  North Bay, Andaman (Hindi),
CARI, Port Blair, pp: 112. ISBN: 978-93-
80766-00-2

Gangopadhyay, P., Srivastava, R.C., Dam Roy, S.
Subhash Chand., Zamir Ahmed, S.K., Verma,
S.K, Ajanta Birah, Krishnan, P., Jaisankar, I.
(2011). Science Bibliography of  Andaman and
Nicobar Islands (1688 - 2010), CARI, Port Blair,
pp: 428. ISBN: 978-93-80766-00-3

Kundu, A, Sunder, J., Jeyakumar, S., Verma, S.K.,
Kundu, M.S., De, A.K. and Srivastava, R.C.
(2010). Livestock and poultry development
policy for Andaman & Nicobar Islands: a
scientific perspective. CARI, Port Blair.

Singh, D.R., Srivastava, R.C., Shrawan Singh.,
Sudha, R. and Zamir Ahmed, S.K. (2009).
Compendium on Protected cultivation of
vegetables and flowers and water resource
development, pp: 87.

Book Chapters

Ambast, S.K. and R.C. Srivastava (2010). Impact
assessment and adaptation strategies to mitigate
the effect of  climate change on island ecosystem.
In:  Challenges of  Climate Change - Indian
Horticulture (Eds. H.P. Singh, J.P. Singh and S.S.
Lal), Westville Publishing House, pp: 201-210.

Ambast, S.K., Ravisankar, N., Velmurugan, A.,
Kundu, M.S., Chand, S., Ram, N., Srivastava,
R.C., Pandey, S.K., Sahadevan, Rajani and
Biswas, T.K. (2010). Strategies for Sustainable
Management of  Degraded Coastal Land and
Water for Enhancing Livelihood Security of
Farming Community: Baseline Survey Report
for A&N Islands. CARI, Port Blair, pp: 95.

Balakrishnan, M and R.C.Srivastava (2011).
Information management for integrated
rehablitation of tsunami affected people through
technological intervention in Andaman &
Nicobar Islands in Evaluation and impact
assessment of  technologies and developmental
activities in agriculture, Fisheries and allied
fields (Eds.Ajit Kumar Roy). Published by New
India Publisher, New Delhi, pp: 191-206

Balakrishnan, M., N. Ravisankar, R.C. Srivastava
and K. Singh (2011). Application of  artificial
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neural network for prediction of  rice yields in
Andaman and Nicobar Islands. In:  Recent
Trends in Computational Biology, Chapter 33,
pp: 721-732.

Gautam, R. K., R. K. Singh, B. Mishra, V. Verma
and S. Ali (2010). Collection, evaluation and
utilisation of  rice genetic resources for salt
tolerance by Central Soil Salinity Research
Institute in India. In: S.D. Sharma (ed.), Genetic
Resources of  Rice in India: Past and Present.
Today and Tomorrow’s Printers and Publishers,
New Delhi, pp: 229-277.

Jaisanker, I., Singh, D.R. and Damodaran.V. (2009).
Nursery production for protected cultivation of
vegetables and flowers. Compendium on
Protected cultivation of  Vegetables and Flowers
and Water Resource Development, pp: 32-36.

Krishana Kumar, K., Kulkarni, A., Ambast, S.K. and
Sudatta Ray (2010). Climate Change and India:
A4 x 4 Assessments. Indian Network for
Climate Change Assessment, Ministry of
Environment and Forest, pp: 160.

Ravisankar, N., B. Gangwar, V. Damodaran, D.R.
Singh, S.K. Ambast and R.C. Srivastava (2011).
Resource efficient alternative cropping systems and
their production packages for Island Zone. In:
Resource Efficient Alternative Cropping Systems
for Different Regions of India (Eds B. Gangwar
et al), Published by Project Directorate for
Farming Systems Research, Modipuram, India.

Saira Banu, Shrawan, Singh., Sudha, R., Singh, D.R.
and Ravisankar, N. (2009). Economic of
Protected Cultivation of  Vegetables.
Compendium on Protected cultivation of
Vegetables and Flowers and Water Resource
Development, pp: 82-85.

Singh Shrawan, Singh, D.R. (2009). Construction of
farmer friendly structures for protected
cultivation of  vegetables. Compendium on
Protected cultivation of  Vegetables and Flowers
and Water Resource Development, pp: 13-17.

Singh, R. K., E. Redona, G. B. Gregorio, A. M.
Salam, R. Islam, D. P. Singh, S. Peng, S. Saha,
K. R. Mahata, S. G. Sharma, M. P. Pandey, A.
G.Sajise, R. Mendoza, M. C.Toledo, Adorada
Dante, A. M. Ismail, Thelma Paris, S. Haefele,
Mike Thomson, S. Zolvinski, Y. P. Singh, A.
K. Nayak, R. B. Singh, V. K. Mishra, D. K.
Sharma, R. K.Gautam, P. C. Ram, P. N. Singh,
O. P. Verma, A.Singh and N. T. Lang (2010).
Right rice in the right place: systematic exchange
and farmer-centered evaluation of  rice
germplasm for salt-affected areas. In: Tropical
Deltas and Coastal Zones Community,
Environment and Food Production at the Land
Water Interface ( Eds. C.T. Hoanh, B. Szuster,
S.P. Kam, A. Noble, A.M. Ismail) CABI
Publishing, pp: 166-182.

Subramani, T. and S.K Ambast (2010). Climate
control with different protected cultivation
structures. In: Compendium on Protected
Cultivation of  Vegetables and Flowers and
Water Resource Development (Eds. D.R. Singh
et al.), CARI, Port Blair, pp: 18-22.

Swarnam,T.P., A.Velmurugan and S.K.Ambast
(2010). Pre and post tsunami status of soil and
water resources in Andaman Islands. In:
Training manual of  Water management
organized by Central Ground Water Authority
at CARI, Port Blair.

Bulletins
Ajanta Birah, R. S. Tripathi, A. M. K. Mohan Rao,

Krishna Kumar and R. C. Srivastava    (2010).
Rodents and their management in Andaman &
Nicobar Islands, CARI, Port Blair, pp: 12.

Zamir Ahmed, S. K., N. Ravisankar, S. K. Verma,
T. P. Swarnam, Ajanta Birah and R. C.
Srivastava (2010).Keæ[er ÜerHeeW ceW meeceev³e leLee mecem³ee ûemle
ce=oeDeeW ceW Oeeve GlHeeove nslet mem³e ef¬eÀ³eeSB.

Manuals
C.S. Chaturvedi, Nagesh Ram, Benny Varghese, S.K.

Zamir Ahmed and R.C. Srivastava (2010).
Dweepon mae carp Machlieon ka prajanan abm
nursery prabandan, CARI & NABARD. CARI
Port Blair, pp: 1-39.
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Grinson George, P. Krishnan, Kamal Sarma and S.K.
Zamir Ahmed (2010).  Ornamental Fish
Breeding, CARI & NABARD, CARI Port Blair,
pp: 1-32.

Grinson George., Krishnan, P., Kamal Sarma and
S.K. Zamir Ahmed (2010). Marine Ornamental
Fish Breeding. CARI Port Blair, pp: 60.

Kundu, A., R. C. Srivastava, N. C. Choudhuri and
S.K. Zamir Ahmed (2010). Quail farming,
CARI & NABARD. CARI Port Blair, pp: 1-23.

M. Balakrishnan and R.C. Srivastava (2010).
Sequence Alignment & Phylogenetic Analysis
.CARI, Port Blair, pp: 1-53

M. Balakrishnan and R.C. Srivastava (2011). Protein-
Protein Interaction. CARI Port Blair, pp: 1-100

N. Ravisankar, S.K. Ambast, R.C. Srivastava and
S.K. Zamir Ahmed (May, 2010). Training
manual on Vermicomposting in Andaman &
Nicobar Islands in Bengali, CARI & NABARD.
CARI Port Blair, pp: 1-17.

S. Jeyakumar, A. Kundu, S.K. Zamir Ahmed and
R.C. Srivastava (2010). Goat farming, CARI &
NABARD. CARI Port Blair, pp: 1-38.

Shrawan Singh, S.K. Zamir Ahmed, L.B. Singh and
R.C. Srivastava (2010). Protected cultivation of
high value vegetables, CARI & NABARD.
CARI Port Blair, pp: 1-33.

Folders
Ajanta Birah, A. K. Tripathi, Krishna Kumar,

Someshwar Bhagat, P. K. Singh, S. K. Zamir
Ahmed and R. C. Srivastava (2010). yewieve kesÀ levee
Je HeÀue ísokeÀ keÀerì keÀe mejue Je megjef#ele GHee³e. CARI,
Port Blair

Ambast, S.K., Ravisankar, N., Velmurugan, A.,
Kundu, M.S., Chand, S., Ram, N., Srivastava,
R.C., Pandey, S.K., Biswas, T.K., Mistry, S.
(2011). Nimn Gunwatta Wale Mrida Evam Jal
Kshetron Main Samgatisheel Jeevanyapan hetu
Prakshetra Pranali Takneeken. CARI, Port
Blair,pp: 4.

Ambast, S.K., Ravisankar, N., Velmurugan, A.,
Swarnam, T.P., Subramani, T., Swain, S. and

Srivastava, R.C. (2011). Dweep Samuh Ke Liye
Prakritik Sansadhan Prabandhan Takneeken.
CARI, Port Blair

Ambast, S.K., N. Ravisankar, A. Velmurugan, M.S.
Kundu, Subhash Chand, Nagesh Ram, R.C.
Srivastava, Sanjay Kumar Pandey, Tapan
Kumar Biswas and Suresh Mistry (2011).
Farming system options in degraded coastal
land and water for sustainable livelihood, CARI,
Port Blair, pp: 4.

Bijaya Kr. Nanda, R.C. Srivastava, Subhash Chand,
Nagesh Ram, L.B. Singh, N. Bommayasamy,
N.C. Choudhuri, K.G. Nath and D. Basantia
(2010) . Diesel Engine Aur Pump Set Ka Rakh-
Rakhao. CARI, Port Blair

Bijaya Kr. Nanda, R.C. Srivastava, Subhash Chand,
Nagesh Ram, L.B. Singh, N. Bommayasamy,
N.C. Choudhuri, K.G. Nath and D.
Basantia(2010). Krishi Yantro Ka Rakh Rakhao.
CARI, Port Blair

Krishi Sandesh by KVK (Monthly) 2010, CARI, Port
Blair

L Brojendra Singh, R C Srivastava, Subhash Chand,
Nagesh Ram, N Bommayasamy, N C
Choudhuri (2010). Lauki Ki Unnat padwati
dawara kheti. CARI, Port Blair.

N.C. Choudhuri, Nagesh Ram. 2010. Duck farming.
CARI, Port Blair.

Nagesh Ram, R.C. Srivastava( 2010). Samanvit Jal
Krishi Se Adhik Paidavar. CARI, Port Blair.

Sharma, T. V. R. S., Ajanta Birah, S. K. Verma and
R. C. Srivastava (2010). ÜerHeeW mecetneW ceW veeefj³eue keÀer
GVele Kesleer CARI, Port Blair.

Shrawan Singh, D R Singh, L B Singh and R C
Srivastava. 2010. Burma Dhania: Potential
functional food from Island. CARI, Port Blair.

Singh, P. K., Krishna Kumar, Israr Ahmad,
Someshwar Bhagat, Ajanta Birah and R. C
Srivastava (2010). Rice varieties developed by
CARI. CARI, Port Blair.

Someshwar Bhagat, A. K. Tripathi, Krishna Kumar,
Ajanta Birah, P. K. Singh, Israr Ahmad, S. K.
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Zamir Ahmed and R. C. Srivastava (2010). HeeoHe
jeieeW kesÀ GHe®eej ceW ì^eFkeÀes[cee& keÀe cenÊJe, CARI, Port Blair

Swain, S., Ambast, S.K, Ravisankar, N. and
Srivastava, R.C. (2011). Biomass Fired Copra
Dryer. CARI, Port Blair

Database Developed
Balakrishnan, M., and R.C.Srivastava (2010).

Database for Arecanut information Resources
of  Andaman & Nicobar Islands. CARI,Port
Blair.

Balakrishnan, M., and R.C.Srivastava (2010). Mango
EST Information System of  A&N Islands.
CARI,Port Blair.

Balakrishnan, M., and R.C.Srivastava (2010).
Database for Coconut Information System of
Andaman & Nicobar Islands. CARI,Port Blair.

Balakrishnan, M., R.C.Srivastava and
M.Ramachandran (2010). Aloe vera Chemical
Constituent Systems. CARI, Port Blair.

In addition to above 120 papers were presented in
the Conference/ Symposium/ Workshop
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Award

Under the esteem leadership of  Dr.R.C.Srivastava,
Director, Central Agricultural Research Institute,
Port Blair has been awarded “Sardar Patel Best
Institute Award” by Indian Council of
Agricultural Research for the year 2009, in
recognition of  work done by Institute in the last
five years. In addition to this, the Institute has also
bagged three more ICAR Awards this year:  Dr.
Rajendra Prasad Award for best technical book

‘Andaman Nicobar Ki Titaliyan’ in Hindi; Rajarshi
Purushottam Das Tandon Award for use of  Hindi
in official work and Jagjivan Ram Puraskar to
Island farmer Mr. Manindra Mistry of
Deshbandhu Gram, Diglipur for diversified
Agriculture based on CARI technologies. Institute
has also been awarded Best Institute Award for
implementation of  Official Language by
Rajbhasha Sansthan, New Delhi.

Peer Recognition

Adhyaksh, Town Official Language
Implementation Committee

Member, Programme Advisory & Monitoring
Committee (PAMC) - Research Programme on
Sea water Intrustion & Farming under WAR
for Water Programme.

Member, Executive Committee of  Andaman &
Nicobar Science & Technology Council

Chairman, National Mission on Strategic
Knowledge for Climate Change, Dept. Science
& Technology, A&N Islands, Port Blair.
Member, UT Coordination Committee, A&N
Administration, Port Blair

Member, Society of  Science Centre, A&N
Islands, Port Blair

Member, State Level Environment Council,
A&N Islands, Port Blair

Member, Executive Committee of  SOC,
Andaman Nature Club, Port Blair

Member, State Board for Wildlife , A&N
Islands, Port Blair

Member, Andaman & Nicobar  Science &
Technology Council, A&N Islands,           Port
Blair

Member, State Level Sanction Committee for
Rashtriya Krishi Vikas Yojana,   A&N Islands

Member, State Seed Sub-Committee for
Agricultural & Horticultural  crops, A&N
Islands, Port Blair

Member, State Level Watershed Development
Committee under Watershed development
Project for rainfed areas in A&N Islands.

Elected fellow of  National Academy of  Agriculture Science, New Delhi
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Member, Governing Council of  Andaman &
Nicobar Coconut Mission

Member, Governing Council of  High Value
Agriculture Development Agency for the UT
of A&N Islands

Member UT level Task Force Committee for
A&N Islands

Member, Agriculture Technology Management
Agency Governing Body of  A&N Islands.

Member, Steering Committee of  the  UT Level
for documentation of  traditional knowledge  of
Ethno Medicine

Member, Scientific Advisory Committee at UT
Level, A&N Administration

Member, Governing Body of  A&N Medicinal
Plants Board

Chairman, Working Group of   A&N Medicinal
Plants Board

Participation in important meeting, symposium
and workshop

Assessment Committee Meeting at ASRB,
KAB, New Delhi from 12th -13th April 2010.

Interface meeting of Directors/PCs Crops
Science & Horticulture Division at Directorate
of  Weed Science Research, Jabalpur from 17th -
18th May 2010.

National Conference on Horticultural
Biodiversity for Livelihood Economic
Development and Health Care, Bangalore from
29th -30th May 2010.

International Seminar on Mango Biodiversity
for Livelihood at CISH, Lucknow from 25th -
28th June 2010.

Workshop of  NAIP consortium on Developing,
commissioning operating& managing and
online system for NET-ARS-PRELIM Exam.
at ASRB, New Delhi on 1st July 2010.

Workshop on Disposal on appeal under RTI
held at ISTM, New Delhi on 12th July 2010.

Director’s Conference held at NASC Complex,
New Delhi on 15th July 2010.

ICAR Award ceremony, NASC Complex, New
Delhi on 16th July 2010

IMC Meeting of  Directorate of  Water
Management, Bhubaneswar on 4th August 2010.

Foundation stone laying ceremony of  KVK at
Car Nicobar on 13th September 2010.

XX Regional committee meeting zone –II held
at CARI, Port Blair on 14th September 2010.

World Noni Congress and Steering Committee
meeting of NMPB Project at Chennai on 1st

October 2010.

National Seminar on Issues in Land Resource
Management – Land Degradation on Climate
Changes and Land Use Diversification at
NBSSLUP, Nagpur from 8th-10th October 2010.

International Conference on Coconut
Biodiversity for Prosperity held at CPCRI,
Kasaragod from 26th -28th October 2010.

9th National Symposium of Indian Society of
Coastal Agricultural Research at Goa from 28th

-29th October 2010.

Interactive meeting with Hon’ble DG and
Horticulture Industry meet at IIHR, Bangalore
from 9th -11th November 2010.

Interface meeting of NRM- Crop Science-
Hort.Division at NASC Complex, New Delhi
from 23rd -24th November 2010.

Brain Storming Session on Second Grass
Revolution: Strategies for Agricultural
transformation in Eastern India held at ICAR
Research Complex for Eastern Region, Patna
from 11th -12th December 2010.

National KVK Conference  at MPUAT,
Udaipur from 22nd -23rd December 2010.

Meeting of  Coastal and Island Agricultural
agencies to work out suitable management
strategies at ICAR, New Delhi on 14th January
2011.
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Organizing Workshops/Seminars/Conferences

National Workshop-cum Training on Sequence
Alignment & Phylogentic Analysis from 9th to
11th June, 2010

Brain Storming Session on Livestock and
Poultry Production Policies for Andaman &
Nicobar Islands from 20th to 21st June, 2010

XX Regional Committee Meeting from 14th - 15th

September, 2010

Seminar on Weather, Climate and Farmers on
29th November, 2010

International Conference on  Tropical Island
Ecosystem : Issues Related to livelihood,
sustainable development and climate change
from 23rd to 26th March, 2011

a) Number of institute funded research 52
projects continuing

b) Number of institute funded research 20
projects concluded

c) Number of  new institute funded 16
research projects initiated

d) Number of  externally funded 28
projects continuing

X Agricultural Science Congress on Soil, Plant
& Animal Health for Enhanced and Sustained
Agricultural Productivity at NBFGRI,
Lucknow from 10th -12th February 2011.

Directors-Vice Chancellors Interface meeting at
ICAR, New Delhi from 23rd -24th February 2011.

RAC Interface meeting at ICAR, New Delhi
on 9th March 2011.

Management & Guidance of Research,
Development and Extension (RDE)

Research:

During the Institute Research Committee meeting
(IRC) meeting held  from 17th, 18th, 19th, 20th and
28th  August, 2010 a total of  fifty six ongoing projects,
sixteen new projects and twenty eight external funded
totaling to hundred were reviewed.

Summary of  the Institute funded and sponsored
projects for the period:
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HUMAN RESOURCE DEVELOPMENT OF STHUMAN RESOURCE DEVELOPMENT OF STHUMAN RESOURCE DEVELOPMENT OF STHUMAN RESOURCE DEVELOPMENT OF STHUMAN RESOURCE DEVELOPMENT OF STAKEHOLDERSAKEHOLDERSAKEHOLDERSAKEHOLDERSAKEHOLDERS
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EXTENSION ACTIVITIES
Organization of Kisan Mela / Workshops/ Meeting
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Radio Talks
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Doordarshan Interview
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LINKAGES LINKAGES LINKAGES LINKAGES LINKAGES AND COLLABORAAND COLLABORAAND COLLABORAAND COLLABORAAND COLLABORATIONTIONTIONTIONTION

Directorate of  Cropping System Research
(PDCSR), Modipuram

Space Application Centre, ISRO, Ahmedabad

Central Soil Salinity Research Institute, Karnal

Andaman and Nicobar Administration

Ministry of  Water resources, New Delhi

Ministry of  Earth Sciences, New Delhi

International Rice Resaerch Insttiute, Manila,
Philippines

Regional Plant Quarantine Station, Chennai

National Research Centre for Mushroom, Solan

Coconut Development Board, Kochi, Kerala

National Bureau of  Agriculturally Important
Microorganisms, Mau, U. P

Indian Agricultural Research Institute, New
Delhi

Directorate of  Rice Research, Hyderabad

Indian Institute of  Pulses Research, Kanpur

Directorate of  Oil Seed Research, Hyderabad

Indian Institute of  Vegetable Research, Varanasi

Dr. .P. D. K. V., Akola, Maharastra and CARI,
Port Blair

CIPMC, Port Blair, Ministry of  Agriculture,
GOI

PRIST University, Thanjavur for guideship of
Doctoral students.

CDRI, Lucknow.

WNRF, Chennai.

NMPB, New Delhi.

Directorate of  Arecanut and Spices
Development, Calicut.

CTCRI, Thiruvanathapuram.

CPCRI, Kasaragod.

IIHR, Bangalore.

Directorate of  Agriculture, A & N Islands.

NOVOD, Gurgaon.

TANUVAS, Chennai

BSI, Port Blair.

Coconut Mission, Car Nicobar.

NHRDF, Nasik.

Directorate of Onion and Garlic

Annamalai University, Chidambaram,
Tamilnadu

Bharadhidasan University, Trichy, Tamil Nadu

Space Applications Centre, Ahmedabad

Indian National Centre for Ocean Information
Services, Hyderabad

National Remote Sensing Centre, Hyderabad

Regional Remote Sensing Centre (ISRO),
Nagpur

DBT, New Delhi.

National Institute of  Oceanography(CSIR),
Goa

DST, New Delhi

RMRC, ICMR, Port Blair

IVRI, NDRI, PDADMAS, CSWRI, IGFRI,
PDP, CARI, Izatnagar.

DAHVS, A&N Administration.

KLDB

Tribal Council, Car Nicobar

West Bengal Voluntary Health Association of
India, Port Blair

NABARD, Port Blair

ATMA, Port Blair
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DISTINGUISHED DIGNITDISTINGUISHED DIGNITDISTINGUISHED DIGNITDISTINGUISHED DIGNITDISTINGUISHED DIGNITARIESARIESARIESARIESARIES

Dr. Damodar Rout, Ministry of Agriculture,
Crop, Fisheries and Animal Resource
Development, Govt. of Orissa  on 16th

September, 2010

Shri Pradha Sarathi, Ministry of Animal
Husbandry Dairy & Fisheries, Govt. of Andhra
Pradesh on 16th September, 2010

Shri.N.Raghuveera Reddy, Ministry of
Agriculture, Govt. Andhra Pradesh on on 16th

September, 2010

Shri. Narendra Nath, Ministry of Agriculture,
West Bengal on 16th September, 2010.

Lt. Governor, Lt. Gen (Retd). Bhopinder
Singh, on 16th September, 2010

Dr. S. Ayyappan, Secy DARE & DG, ICAR,
New Delhi on 16th September, 2010

Shri. Rajiv Mehrishi, Secretary, ICAR, New
Delhi on 16th September, 2010

Dr. H.P.Singh, DDG (H), ICAR, New Delhi
on 13th September, 2010

Dr. K. D. Kokate, DDG (AE), ICAR, New
Delhi ICAR on 13th September, 2010

Dr. K.M.L. Pathak, DDG(AS), ICAR, New
Delhi ICAR, New Delhi on   13th September,
2010

Dr. Arvind Kumar, DDG (Edn.), ICAR, New
Delhi on 16th September, 2010

Dr. M.M.Pandey, DDG (Engg), ICAR, New
Delhi on 16th September, 2010

Dr. Swapan Datta, DDG(CS), ICAR, New
Delhi on 16th September, 2010

Dr. A.K.Singh, DDG (NRM), ICAR, New
Delhi on 16th September, 2010

Dr. A.K.Das, VC, UBKV on 16th September,
2010

Dr. D. P. Rae, VC, OUAT on 16th September,
2010

Dr. P. Raghava Reddy, VC, ANGARU on 16th

September, 2010

Dr. S. D. Shikhamany, VC, AP (Hort.) on 16th

September, 2010

Prof. S.K.Sanyal, VC, BCKVV, West Bengal
on 16th September, 2010

Dr. C.S. Chakraborty, VC, WBUAFS, West
Bengal on 16th September, 2010

Dr. S. Bhargav, GB Member on 16th

September, 2010

Mr. P. L. Behera, NABARD, Mumbai on 5th

May, 2010

Dr. A.P. Samadar, PC, NAIP, New Delhi on
15th September, 2010

Dr. Ravindra Kumar (ADG Coord.), ICAR,
New Delhi on 15th September, 2010

Shri. C. Vasudevappa, Senior Executive
Director, NFDB on 16th September, 2010

Dr. L. Kumar, Visiting Professor, Pondicherry
University on 14th October, 2010

M Sailabdeen, Faculty Member, SIE, Port
Blair on 27th October, 2010

Shri. G. Sajan, ASD, Doordarshan on 4th

November, 2010

Shri. Pitamber, Deputy Secy (AS), ICAR HQ
on 4th November, 2010

Dr. J.P.Dhaka, Principal Scientist (Agri.
Econ.), NDRI, Karnal, Haryana on 4th

December, 2010

Dr. K. Vijayakumaran, Director General,
Fishery Survey of India, Mumbai on 6th

January, 2011

Dr. B.S. Mahapatra, Director, CRIJAF,
Barrackpore, Kolkata on 10th January, 2011

Prof. S. Kannaiyan, Ex VC TNAU, Ex.
Chairman NBA on 21st January, 2011
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Prof. P Murugesan, Chancellor, PRIST
University, Thanjavur on 21st January, 2011

Dr. A. K. Khan, Principal Scientist, ICAR
Research Complex for Eastern Region, Patna
on 27th January, 2011

Dr. Atul Kumar Srivastava, Professor and
Head (Agri. Engg.) on 28th January, 2011

Dr.. R.J.Rabindra, Director, NBAH, ICAR,
Bangalore on 16th February, 2011

Dr. Vishwas Nath, Division of Extn., IARI,
New Delhi on 16th February, 2011

Prof. M.L.Chathagri, Entomologist, BCKV,
West Bengal on 16th February, 2011

Dr. P Ananda Kumar, Director, NRC on Plant
Biotech, New Delhi on 17th February, 2011

Prof. Mohammad M. Anwar, Director, NRC
on Seed Spices, Tabiji, Ajmer, Rajasthan on
17th February, 2011

Shri. Takashi Kume, Research Institute for
Humanity and Nature, Kyoto, Japan on 22nd

March 2011
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Director
Dr. R.C. Srivastava

Head / Incharge Divisions / Section
Head, Division of  Natural Resource Management Dr. S.K. Ambast

Head Division of  Horticulture & Forestry Dr. D.R. Singh

Head, Division of  Field Crops Dr. R.K. Gautam

Head i/c Division of  Animal Science Dr. A. Kundu

Head i/c Division of  Fisheries Dr. Kamal Sarma

Incharge, Social Science Section Dr. Ajmer Singh

Administrative Officer Mr. Abhishek Srivastava

Senior Administrative Officer i/c (w.e.f. 06.03.2011) Er. S.L.Paik

Finance & Accounts Officer Shri Joseph George

Incharge, Prioritization, Monitoring & Evaluation Cell Dr. S.K. Zamir Ahmed

Incharge, Computer Cell Dr. M. Balakrishnan

Incharge, Library Dr. A. Kundu

Incharge, Central Instrumentation Facility Dr. Jai Sunder

Incharge, Legal Cell Dr. S.K.Zamir Ahmed

Incharge, Garacharma Farm Dr. K.K. Singh

Incharge, Sippigaht Farm Mr. I. Jaisankar

Incharge, Bloomsdale Farm Dr. P.K. Singh

Estate Officer, Estate Section Er. S.L.Paik

Incharge, Guest House Dr. V.B. Pandey

Security Officer Sh. N.K. Pushp

Controlling Officer, Krishi Vigyan Kendra Dr. Subhash Chand

Co-ordinator, Bio-Informatics Centre Dr. M. Balakrishnan

Incharge, RIRIC Dr. S.K. Verma

Incharge, PG Cell Dr. Jai Sunder

Administrative Head, KVK Andaman Dr. Nagesh Ram

Administrative Head, KVK Nicobar Dr. S.K. Zamir Ahmed

List of Scientific Staff
Division of Natural Resource Management
Dr. S.K. Ambast, Head

Dr. N. Ravisankar, Senior Scientist (Agronomy)

Dr. A. Velumurugan, Senior Scientist (Soil Science:
CF & M)

Dr. T.P. Swarnam, Senior Scientist (Agronomy) w.e.f.
28.02.11

Mr. B.L. Meena,  Scientist (Soil Science) on Study leave.

Mr. T. Subramani, Scientist (Agronomy)

Dr.  Sachchidanand Swain, Scientist (ASPE)

Division of Field Crops
Dr. R.K. Gautam, Head

Dr. Krishna Kumar, Senior Scientist (Plant
Pathology)
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Dr. Ajanta Birha, Senior Scientist (Agri.

Entomology)

Dr. Pankaj Kumar Singh, Senior Scientist (Plant

Breeding)

Dr. K. Deva Kumar, Senior Scientist (Biotechnology-

Plant Science)

Dr. Awnindra Kumar Singh, Senior Scientist (Plant

Breeding)

Mr. Israr Ahmed, Scientist (Biotechnology)

Dr. Naresh Kumar, Scientist (Plant Breeding)

Division of Horticulture & Forestry
Dr. D.R. Singh, Pr. Scientist & Head

Dr. M. Sankaran, Senior Scientist (Horticulture)

Dr. V. Bhaskaran, Senior Scientist (Horticulture)

Ms R. Sudha, Scientist (Horticulture)

Shri I. Jaisankar, Scientist (Forestry)

Dr. Shrawan Singh, Scientist (Vegetables)

Mr.  Dipak Nayak, Scientist (Fruit Science)

Division of Fisheries Science
Dr. S. Dam Roy, Head (till June, 2010)

Dr. Kamal Sarma, Senior Scientist (Fish & Fisheries)

& i/c Head from July onwards

Dr. P. Krishnan, Scientist (Fish & Fishery)

Shri. Grinson George, Scientist (Fish & Fishery

Science)

Mr. R. Kiruba Sankar, Scientist (Fish & Fishery

Science)

Division of Animal Science
Dr. A. Kundu, Principal Scientist (Livestock

Production & Management) & i/c Head

Dr. Madhu Sudan Kundu, Sr. Scientist (Animal

Nutrition)

Dr. S. Jeyakumar, Scientist Sr. Scale (Animal

Reproduction)

Dr. Jai Sunder, Scientist Sr. Scale (Veterinary
Microbiology)

Dr. S.K. Verma, Scientist Sr. Scale (Animal Nutrition)

Dr. T. Sujatha, Scientist (Poultry Science) on study leave

Dr. Arun Kumar De, Scientist (Animal
Biotechnology)

Social Science Section
Dr. Ajmer Singh, Senior Scientist (Agricultural
Economics) & i/c Head

Dr. Subhash Chand, Sr. Scientist, (Agriculture
Economics)

Dr. S.K. Zamir Ahmed, Sr. Scientist (Agriculture
Extension)

Dr. M. Balakrishnan, Scientist Sr. Scale (Computer
Applications)

Krishi Vigyan Kendras
Dr. Subhash Chand, Controlling Officer

KVK, South Andaman
Dr. Nagesh Ram, Subject Matter Specialist
(Fisheries) & Administrative Head

Shri. L.B. Singh, Subject Matter Specialist
(Horticulture)

Dr. Abhay Kr. Singh, Subject Matter Specialist
(Animal Science) on study leave

Mr. Bijaya Kr. Nanda, Subject Matter Specialist
(Agri. Engineering)

Mr. N.C. Choudhuri, T-6 (Animal Science)

KVK, Nicobar
Dr. S.K. Zamir Ahmed, Sr. Scientist &
Administrative Head

Shri Sanjay Kr. Jha,  T-6 Subject Matter Specialist
(Plant Protection)

Shri Sanjay Kumar Pandey, T-6 Subject Matter
Specialist (Agronomy)

Dr. Zachariah George, T-6 Subject Matter Specialist
(Animal Science)

Shri Chandrika Ram, T-6 Subject Matter Specialist
(Agri. Engineering)

Dr. Viveka Nand Singh, T-6 Subject Matter Specialist
(Horticulture)
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COMMITTEES OF COMMITTEES OF COMMITTEES OF COMMITTEES OF COMMITTEES OF THE INSTITUTETHE INSTITUTETHE INSTITUTETHE INSTITUTETHE INSTITUTE

Research Advisory Committee from June 2010

Dr. K. Pradhan - Chairman

Dr. S. Edison - Member

Dr. R. P. Tewari - Member

Dr. Shyam Singh - Member

Dr. Umesh Srivastava - Member

Dr. Y. Basavaraju - Member

Dr. R.C. Srivastava, Director - Member

Smt. Uma Bharti - Non Official

Member

Shri Mohammed Azimuddin - Non Official

Member

Dr. Jai Sunder - Member Secretary

IJSC Members
Dr. R.C. Srivastava, Director - Chairman

Dr. A. Kundu, - Official Member

Dr. Krishna Kumar - Member

Dr. Subhash Chand - Member

Finance & Accounts Officer - Member

Estate Officer - Member

Shri K. Naryanan - Staff Side Member

Shri Harishankar Prasad - Member

Shri Prasanta Kumar Das - Member

Shri B. Mahadevaiah - Member

Shri K. Ali - Member

Sr. Administrative Officer i/c - Member Secretary

Institute Management Committee
Dr. R.C. Srivastava - Chairman

Dr. R.V. Nair Member

Dr. D.P. Singh - Member

Dr. Akella Vani - Member

Dr. A. Gopalakrishnan - Member

ADG (H-II) - Member

Finance & Accounts Officer - Member

Finance & Accounts Officer, - Member

(CRIJAF, Barrackpore)

Smt. Uma Bharti - Member

Shri Mohammed Azimuddin - Member

SAO i/c - Member Secretary

Official Language Implementation Committee
Dr. R.C. Srivastava, Director - Chairman

Dr. N. Ravisankar - Member

Dr. Jai Sunder - Member

Dr. S.K. Zamir Ahmed - Member

Dr. M. Balakrishnan - Member

Shri Abhishek Srivastava - Member

Shri Joseph George - Member

Shri P. Gangopadhyay - Member

Shri A.K. Tripathi - Member

Shri S.K. Verma - Member Secretary

Purchase Advisory Committee
Dr. Jai Sunder - Chairman

Finance & Accounts Officer - Member

Dr. N. Ravisankar - Member

Dr. P. Krishnan - Member

Dr. S. Jeyakumar - Member

Sr. Administrative Officer i/c - Member Secretary

Works Committee
Dr. A. Kundu - Chairman

Sr. Administrative Officer i/c - Member

Finance & Accounts Officer - Member

Estate Officer - Member Secretary

Condemnation Committee
Dr. Jai Sunder - Chairman

Sr. Administrative Officer i/c - Member

Finance & Accounts Officer - Member
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Asstt. Administrative - Member Secretary

Officer (Store)

Price Fixation Committee
Dr. A. Kundu - Chairman

Dr. Kamal Sarma - Member

Dr. M. Shankaran - Member

Finance & Accounts Officer - Member

Sr. Administrative Officer i/c - Member

Farm Manager, - Member Secretary
Sipighat Farm
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NEW ENTRANTS / NEW ENTRANTS / NEW ENTRANTS / NEW ENTRANTS / NEW ENTRANTS / TRANSER / PRTRANSER / PRTRANSER / PRTRANSER / PRTRANSER / PROMOOMOOMOOMOOMOTION / RETIREMENTSTION / RETIREMENTSTION / RETIREMENTSTION / RETIREMENTSTION / RETIREMENTS

New Entrants

Dr. Raj Kumar Gautam, Head of  Division,
Field Crops joined on 30th August, 2010

Dr. K. Deva Kumar, Senior Scientist joined on
30th August,2010

Dr. V. Baskaran, Senior Scientist joined on 30th

August, 2010

Shri Sanjay Kumar Jha, T-6 (SMS), joined on
17th September, 2010

Dr. Awnindra Kumar Singh, Senior Scientist
joined on 14th February, 2011

Shri Sanjay Kumar Pandey, T-6 (SMS), joined
on 18th February, 2011

Shri Amit Srivastava, T-6, joined on 18th

February, 2011

Shri Ajay Kumar Pandey, T-4, joined on 19th

February, 2011

Dr. Zachariah George, T-6 (SMS), joined on
22nd February, 2011

Er. Chandrika Ram, T-6 (SMS), joined on 28th

February, 2011

Dr. Sanat Kumar, T-4, joined on 28th February,
2011

Shri Ashish Singh Yadav, T-3, joined on 1st

March, 2011

Smt. Poonam, Lower Division Clerk, joined on
1st March, 2011

Smt. C. Siji, Lower Division Clerk, joined on
1st March, 2011

Dr. Viveka Nand Singh, T-6 (SMS),  joined on
7th March, 2011

Shri P. Kakesh Rao, Lower Division Clerk
joined on 7th March, 2011

Miss. Harapriya Nayak, T-6 (SMS), joined on
9th March, 2011

Miss. Nutan Kumari Yadav, T-1, joined on 19th

March, 2011

Transfer

Dr.S. Dam Roy, Head of  Division transferred
on 22nd June, 2010 at CIFE, Mumbai

Dr. C.S. Chaturvedi, Sr. Scientist transferred on
13th August 2010 at CIFE, Mumbai

Dr. Someshwar Bhagat,  Scientist transferred on
29th December, 2010 at NCIPM, New Delhi

Shri M. Krishnan, A.A.O transferred on 5th

February at NRC for Banana, Tiruchirapalli

Shri Abhishek Srivastava, A.O transferred on
5th March, 2011 at CSSRI, Karnal

Promotion

Shri Bipul Chandra Roy, T-3 got promoted to
T-4 on 13th September, 2006

Shri S. Murugesan, T-5 got promoted to T-6 on
4th January, 2009

Shri Arul Selvam, T-5 got promoted to T-6 on
1st November, 2009

Shri Anjan Sengupta, T-4 got promoted to T-5
on 3rd February, 2010

Shri N.K.D. Pillai, T-4 got promoted to T-5 on
3rd February,  2010

Shri Theophil Gidh, T-3 got promoted to T-4
on 15th March, 2010

Shri R.C. Das, T-3 got promoted to T-4 on 20th

April, 2010

Shri H.N. Mukherjee, T-5 got promoted to T-6
on 20th April, 2010

Shri K. Narayanan, T-2 got promoted to T-3 on
21st April, 2010

Smt. Ashima Saha, Sr. Clerk got promoted to
Assistant  on 31st December, 2010

Shri P.K. Roy, Sr. Clerk got promoted to
Assistant on 31st December, 2010

Shri D. Mohan Rao, Sr. Clerk got promoted to
Assistant on 31st December, 2010
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Shri S.P. Narayan, Jr. Clerk got promoted to Sr.
Clerk  on 31st December, 2010

Shri S.K. Biswas, Sr. Clerk got promoted to
Assistant on 31st December, 2010

Shri Karapaya, Sr. Clerk got promoted to
Assistant on 31st January, 2011

Shri Praksh Mondal, Jr. Clerk got promoted to
Sr. Clerk on 31st January, 2011

Shri P.K. Das, Jr. Clerk got promoted to Sr.
Clerk on 31st  January, 2011

Shri M.S.R.C Murthy, H.S.W got promoted to
Jr. Clerk on 31st  January, 2011

Smt. P. Janaki, Supdt-cum-Accountant got

promoted to Asstt. Administrative Officer on
7th March, 2011

Retirement

Shri R. Kondaiah, T-4, Driver retired on 30th

June, 2009

Shri Ratia Kullu retired on 30th June, 2010

Shri K. Jayaprakash retired on 31st  December,
2010

Shri K.D. Murthy on 31st January, 2011

Shri Phalguni Gangopadhayay, T-6 retired on
28th February, 2011

Shri Dominic Ekka retired on 31st March,
2011
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