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PREFACE

I gives me great pleasure W menbon that ICAR hos vperaded National Beseach Centre for Cashew as
Ircctorate of Cashow Kesearch and scoordingly a notification has been tssued 1o this ellect on Macch 23, 2004,
1am very alad oo present the achicvements of this Pinecrorate for the peviad from Apri] 20088 o dMarch 2000, T he
progress inade in the areas of Crop Improvement, Crop Management, Crop Protection, Post-Harvest Technalogy
aid Trunsler of Techoolepy 15 pepoated w i Aonval Beporl, The germplasm aceessions conserved in the
Mationgl Cushew 1eld Crene Bank (NCTOD has cisen o 313 with e plantoe o four accessions vallecls] oo
MEH region during the year, Hybrids, H-125 and - 126 with bold nots contimoed b oyield higher CF amd 6 ke
respeetively] in the fifth harvest with a conmlative yickd of 26,4 and 23.7 keftree for five harvests respectively.

Btudies on DMNA finger printing advanced further and a serof 44 germplasm accessinns from nine morphalogical
clusters wers Dneerprioted with e priner pairs of 358 mackers of cashew, Aonong theon, SWRC 97 and NRC 12
swere mighly divergent. The vield in high ree density plot (416 aod 300 eesha) was 136-158 per cent of vield
reatized from normal troe{ 200 treesdhn) density plot seven yeans afler planting. Amuong the different sl and
witter conservation tochnigques rizd, the highest vield was obtained in coconut husk bumal treamment (244 ttha)
az coanpared 1o L48T ¢ ha in conrral during the ©ifth vear. Pallinators like Apic cenan indise and Presadapeis
pevbelovddes were found fovisit cashe s fowers regulacly. Amana the neser insecticides tested against fea mosouita
bz 1 e plot inal | te damage mting m leopropatiocie (002% ) was on pae with the recommended msecticule
= b lothrin (10035,

Cazhes apple powder of 33 vavietics were analyscd for the hioavailability of mincralzs and a quality index
veals develupsd by siving proper weightage Dased on the Dicavadability, A conceptual desizn of raw cashew ot
dryer for MEH regions 1= prepaned. emplovimg thin layer drving wehmgue with oo asr supply systemn operated by
dicse] powered generator’ dual syatem. The Directorate continued abs collsboration wdath DOCD Kochi, SKDRDE
Dharnwasihala and Developmens Departments forstrengthening Transter of lochnodogy pragramimes,

I am graretul to the members of Editorial Commuttee for compiling the Annual Bepor 2008-'04,

M’?;‘W M‘QA

Plawe  : Putlor (M, GOPALAKRISHNA BHAT)
Deate 0 B-S9-20W | HroctnT
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EXECUTIVE SUMMARY

A bt of 285 projects including une ad - hoe
project, ane BT project, ene paid upiial and four
ibservilional trials were o operalion al Dirsclorate of
Cashew Rescarch during 2008-0%0 & eoral of four
collections made earlier Moo NETT reriom werns planied
in the Mational (Cashew Ficld (ene Bank [MOFGRE)
bricgiog the wial ourmbser of aceessions conserved o
MOFGR to 5313, Ohzervations on 29 germplasm
docersts planled Juninge 1998 seere mecunled aller
completinn of six annoal hanests,

The hybrids . H =43, H- 66, H -683 Tcross
combigations of NRCC 52l 2 1 Blwtnath- 115, 1 - 123
ancd H =120 ( cross combinations of MRECC Scl -2 x
Bhedasi 1 vielded 5.0, 4.0, 3.2, 7.0 and 6.0 Egftice,
respectively with o cumulative vieldof 25,1, 230, 24.0,
20,5 a0d 23K ke fuve, reapectively affer five haraests,
A meported procncious dwarl, (mom Madak kathary
Centie of AICRT Cashew, KGN 1, did not cxhilit the
cheractersiaes ol dwarfness wilh respect b plant heazshe,
stem girth, mean cancpy spread and internodal length,

A rotal of 67 accessions of cashaw, weore
Arngrerprnted usinge oine selected RAPD posers aod
the genctic relatodness of the acccssions wis assessed
based oo their peoetic similazivy valves | Jaceand'sh,
which varicd tron 0,53 0. |oweesesinai larity (1.53)
weis whserved between NRC-235  and NRC-325 aod
highast similarity (.41} was ohserved betwoen MEL-
233 ond NREC-22 10 Aaother set of 44 germplasim
accasgions from nine morphologmcul olusterns wene
Moeerprinted witl oose pooemes pais of S5R mackers of
cashow, Among them, NEC-YT and MRC-T2 were
Ftrhly diversent ol pair of aeosssions ke WREC-12
Aand MRC-GT, MROC-21T and MEC-121, SROC-U and MRC-
P26 NRC- 1 wsd NRC- 112 showed highest suondlarity
supportcd by 831K per cont boaotsirap values,

The wicld in the high tree densite plots 1416 amd
00 reesha) was significantdy higher (1133 and 117X
ka/ha) thun i normal tree densily plot O 1R Gkpfa)
sever veals after planfing, This was 130-138 per cene
at wicld realized trom normal tree density plol Amomg
the diflerenl soil and water conservarion fechnigues
tricd, during the fifth year, the ghest yield wos

2

obizaped i coconwl busk burnal reatment (204 Ghay
ancl msditicd croscent bund treatment (05 ohu
compared to reverse forrace (1.9 t'ha), catch paic{1.3%
Vhavear) aid confrol (1,48 (ha} treatme g,

The cashew processing umis located m Kerala,
Hamilnadu, {0 and Maharashtra were swrveyed for
reconding the incidence of storage inscor posts and
wdestaion b Tribeelicem casionewm ansd Epfesive
ceribedley wepe reporied [rom these winits, The casliew
proces=ine umibs siluated in Kollam. Kerala and
Kanvakuman, 'hminsdu sdopted flaming the wally
and corners of the flaors as well &5 grading couipments
using a 'Blow rech' operated by LG while, processars
i Pancolr, Tamiloado adopted 2 technique by using
e wall mcandescent bulb hunz on-w big crate
comtanning water and kerosene suspension b attract and
kil ¥ribnlies cavrangin. Pollinators like Anicaarang
fefien and Pseadapls covbefoides  wisired cashow
Noweres regukacly and the visifation eate  ranaed fioin
000 o L8 seconds ¢ flower. Poacvbeloiles rapadly
ctllects pollen rrains frvm stamen of male Mowers by
serubbing uncd vory rarcly tho nectar. A, cerana indira
collects necrar and very rarely the pollen grains from
male flowers, The residves of & cvhalathrin and
cacbary] used for e maoaaement of lea mosguee bag
(T
Residue Limit {MELD of 1.2 ppm oand 0.5 ppm
respectively within 13 davs of treatment . Among che

in cishew apples fell below the Maximum

newer inseeticides wested against TMB infarge plottrial,
e damage rating in fenpropatirin (002 %0 was on par
with (e recommended inseclicide A~ cvhalothrin
L E{ -2

Cashow apple powder of 35 varierics were
analysed and the biogvailabiliny of Fe and Mo wis nil
1w 2T and 25 varielies respeclively. Zoowas nol
bioavailable m 12 vaneties. Cu and 5S¢ were not
Pinavdilable in three and four varictics respoctively,
Rinavailabilicy of Fo, Mn amd Zn i less compared o
Cooand S, A goality index was developed by givioe
welahiare eoms Low 10 for per cenl  bioavailabilioy
warwing from (L1 to 100, Drving experimenes wers
condoeted with raw cashesamers soakod in water for
different time period munderseand the deying hehavionr

Directorate of Cazhew Research-Annual Report 2008-"0%




ot water soaked nuts, A concepmual design of dryer tor
KEH regions is prepared, emplaving thin laver diying
Techoigque with air supply system aperated by diescl
powered peperaton’ dual svsleim considenng rregular
electnc power supply - thal negion.

Duging the veaf, frailing progfammss an
sollwond pralling of cashew amd ourkery maoagement,
cashew production echoolepy and cashew apple
atihzation were crganized. The Anmual Cashew Dy
was conducted with theme " tmproved cashow
production technologics for higher yiclds". The
pros e was sponsored by Directarate Cashew nuf

T, Rl T T e Wi 2008 -0

and Cocou Development (DCCD), Kochi in which
ncarly 250 farmers and dignitaries foom Kammnataka,
Kormala and Assam pamicipated. & tcam of Soicntists
visited the cashew plancations inChjarar on reqeest from
BAIF Develepment Besearch Foosdation, Puse , The
earn studied the scientific reasons for low vield and
sugrrestod measuTey tincrease it i the prential kevels,
nring the year, mone than two lakh cashow grafts were
distritmted to farmers and Development Diepa momens,

The summary of resulls ol the ongwns research
projects of the [Hrectorste are prosented i this Annual
Kcpart,

Directorata of Cashew Rezearch-Annual Raport 2008-'09
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INTRODUCTION

Eesearch o cashew s Hest iitiated u the eatly
19505, Indian Cowseld of Agricullurl Besewmch (TCAR ),
sanctonel adloc schermes [ur Besearch Centres locaked
ul Kotsrakkars (Kerala), Ullal {Karnacaka), Bapatls
[Andhra Pradeshi, Daregaon [Azsam) and Vengurla
(Maharashtrak Tin 1971 TCATE alao sanctioned Al Tndis
Coondinated Spices and Cashew Iinprovermenl Propect
CATCS amad CIFY wilh s Ilead Quarters located al
CPCRI Kusaruood,  The CPCET Beronal Station,
Wittal (Kamataka] was given the mandace to carmvout
rescarch work an cashew while fonr Universicy Cenfres
tBaprala, Yiidbachalam, Anakkavam and Venguwrla)
were assigoed e research componenl on cishew ader
AICS und CIP. Dunng the ¥ oand VT plan thees mwre
centres [ Bhubaneswar, Jhargram and Chimtamani ) came
under the fold of A1CS and CIP and with shitting of
work of Anakkayamy ceotre to Madakkathara. The
recednrnesdations made by the Quisquennial Review
T (ORTT constituted by ICAR o 1982, weaking
group tn Apricoltural Resesrch and Edocation
eonatitutzd hy the Planning Commission for Vil Plan
Proposals and the Task Force on Horticulture
constitnted by 1CAR had resulied in the establishment
of Natiwmal Research Centre for Cashew at Puttur on
137 June 1986, Subsecuent ki the bilurcotm of ATCS
and UIF, the headquarters of All India Coordinated
Rescarch Projeet on Cashew was shitted to MR for
Cashew, Tuttue, At present, this Coardinated Rescarch
Project s cperaling in ren cenires and a suly centre
distribuled i major cashew growing areas of the
country, 'I'here are also thres co-nperating centres.
Doring the X1 Plan in the vear 2009, ICAR spprowved
npgradation of NEC - Cashew into DMrectoraic.
Accordingly, NRC-Cashew is renamed as Directorate
of Cashew Research (DCR)L

VIANDATE

# lo conduct mission-oriented rescarch on all
aspects of cashew for inproving productivity
and quality with special reference to axport.

o Toscrve as a national repository [or cashew
aermplasi and a clearing howse for rescarch
intormation on cashaw.

o To act us centre lor raimng in research
methodologies mmd technolowy updating of cashess
and to coordinate nutonal Tesesrch prye,

o To provide consultancy reparding cashew
production echnology,

2

1o penerate quality planting marerial.

T collaborate with national and mtematonal
apencies tor achieving the mandate.

ORGANTZATIONAL SET UP AND
INFRASTRUCTLURE

[hrectorate of Cashiew Research s located ol
Purttug, Dakshina Kaonsada, Kamataka, The main
campus 15 sttuated 5 KM away from Putior o
{ar Kemminje: 12,45 N latitnde, 75.4°% E
longiude and W above RIS

Thee i coropus bas oo avea af 65 Bacwih Oeld
cxperiments and Laboeatory-cum-Administrative
Block. Experitnental Station af Shantizodu,
which also forms part of dhis Dircctorate 1z 13
Ebd avway [iodn the voaia counpus suad Bas an area
of B b,

The Dirsctorute has ool well-sstahlizhed library
in the ficld of cashew research, The libeary s
SErving iy an information sentre on ol aspects
of cashew moscarch and developmaent in the
counlry, The CDF database vie, CABITORT,
CABPEST, AGRICOH.A and ACRIS, SO0,
CEOPCD. PLANTGEME Chrand TROPAG CT
arz alao availahle in the library, The liheary alsc
buas Libroey auteamtion saoltware and bac- codine
fucility. The fibrary has 17143 bonks and 1500 Hhack
violures of vartous journal:. The library
subscribes 33 Matonal and 14 Intermaciona)
Jouicnitls, Thee library 1s a member of Con=ortium
of Electromic Hesources om Agricubtuns (CcR A,
Mew Deliu, Tech - Foone digital ey saflware
15 alsy weatluble for 0 Database scarch.

The Directorate has mob local ares natwark of
compurers with Interner connections, The
Directorate has rol 1t own websice which s
updated af regualr intervals,

The headguarters of AICRP on Cashew is located
at DCIR Cashew, Putar, It las ten Coordinating
Cenreg and a Sobh-{entre locarcd in Kamataka,
Kerala and Mabarashira in West Coast, Andhra
Pradesh, Crisga, Tamil Madu and West Bengal
inthe East Ceoast and in Charlzgach, Gujarar and
Tharkhund. Thers are thres co-opensting contres
in Acabhavi (Karnacaka), O1d Goa {Goay and
BurapuniiMephalaya).

Directorate of Cashew Resesarch-Annual Report 2008-'09
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SHaMNIFICANT AUHIEY FEMVENTS

‘The Dmectorate  has the largest germplasm
eollectiom of cushew in the country | Mational
Cushew Feld Cione Bank) with 313 accessions.
A toral of 433 cashew accessions have boon
gasigned with National Colicction numbers, The
gnnservation block of gene bank has been
extublished with 320 evalusred scosssions by
plunting four plunts of each sccession.

It has released ees selections, namely, NRCC
Sel-1 |, MRCC Sel-2 and Bhoskara, which are
bigh vielding and mediovm oul Lypes [or
coluvation i Karnataka,

Regeneration of cashew from the secdling
gaplanes (modal eultures) has beon stancdardized,

Micrograftiog  techoigue for o yitro
miltiplication of cashew has been stundardized
and cashew plants raised by muicio graflios have
been potied,

Praotocols hove been  standardized  for
churssteriaation of relewsed vaneties snd cashew
germplusm wecessions using RAPINIISE
markers and 1smeymes.

The Directorate has also demonstrated the
advantage of growing intcrorops like pincappls,
turmerie, brinjal and chillizs profitably in cashew
gardens.

Glericidia grown as an leccrop duchser sl
vers conbrbuted 575 vha of dey meer, eyoal
o L8O ke N, 408 ke PLOL, and 678 kg K. Ovha
The yield of cashew increased by 50 per cent
when elvewcidia and sesbania were rased as oresn
manuritg crops comparsd W contmol, Tlowever,
alvricidia i pecorunended as best preen maoun
crop becavse of ils perenntal nature,

Apphcativn of X0p boferilcer (Azovpirilium
=p.)Splunt with 33 kg of compost of recyclehle
cashew biomass from cashew garden/plant |
yiglded 12 per cent higher compared to
recomnmended doses of inorzanic fertilzems.. The
yield invrease was 38 per cent over the control
plot {withoul ioleriilizer, compost of recvelable
civshesw blumess snd inorzanic fertilisers).

Individual troe terrecing with croscent bunding
i= 2 hest eoil and wEter Conservation messue
in slopy lands,

High demsuy plantng ar a spacineg of din x 4m
1025 plasas had s bewer G oonmal specing of
Bigy x Brn ) 156 plimisbo) resulliog inoa viekd incmsee
by 2.5 trmiss vrver control in the tmtel en yesrs.

Trvipating caslyewe al 60-20 Lires of walsrires ooce
i four days through dop aller imbation of
Muwering Gl Fruit et and development in
comhination with the application of T30 1875
87,5 gof NPESwee led to siamifrcant fieher vields.

Suil and water conservation technigues like
rielified erescent bund or staggersd renches with
cocomit hiask burial treatments have helped in
conserving soil - modsture, seduciog he aonoal
Dol w0l less and iscreasiog the oot vield.

Lmp imgation and ferti gation regquirements have
heen seandardised for nocmal O 200 treesha
planting svstam, Drip ieriaaten an a-E0 Lires of
wealer Wee, once o fuwr daves fromm December bo
March . vtalling . TRO-24000 litres of water |
troe has boon fonnd optimmm.

Sultweoond gruftinge method 15 feasible for the
commersial rultiplicarion

Reuning technigue for cashew sterm and ront borer
(CSRB) on host bark has been standardized.

Phytosanitation redoces the  level of CSRA
ineidence in & given location,

Chlompyriphos (0.2%) is  effoctive a2 post-
teeatment prophvlaxis measurs againsl CSRE.

Volatiles and extracts in hexane from both
healthy bark aond [ras: oo lesting by BEAG
iCleciruantennogram} shicit responae from aduolt
fomale heeties of CSEB,

Luboratory roaring technique for twa mosquing
bug {TMB 1 has been standardized. A-cyhalothng
1 etfective in reducing the damage of TMB under
fizld comdition,

Residuey of insccticides used for the management
of pests of cashew were i detected in the kernels
of the raw nuts collected from the treacd plots
and the samples collected from the majos cashew
arowine areas of the country .

Swoerened and flavoured spread could be
preparsd from cwshew kernel haby hits.  Cashow
kammal haby bite could be coated with different
combination of flavour and colowrs, Curdamom
Navoured und upple green 7 saffron coloared and
swectened cashew kernel baby bits are most prefermed.
Sweetened and Muvoured rashew kemel baby bits have
a shelf litz of 12 months at ambient temperate,

Directorate of Cashew Rezearch-Annual Raport 2008-'09
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Mineral compositmn of defalled cashew kel
Mo, besto and cashew apple pomsce of released
vanelwss vury, Mimeral cornpusition ol caslwew
upple pornace coald be oproved by bBlending

o, vt Fdhorern el afsdas 2008-'09

{ashew apple powder could be blended with
eereal flonr npro 20 por cone.

Broavanlubilite of De and Eo s delalied cashew
berrie] Muowr 15 lese compored o0 Cu, Mooand 5e.

with defatted flonrs of cither cashew or afmaond. - it oF teaisfor of toatnaligy TTORy e

asscased and steategies ale sugaested for refining
thee TOT effmts.

#  Cashew apple powder lipids are rich in
onsaturuted fatty acids and the mugor Tally acids
are palmitoleic and oleic seids. Salt treamental & Yield torecasting model for prodicting cashew
eazhow apple reslecd in the reduction of tannin yicld has been develaped.
of cashew apple poveder, Anfoxidane activiey in -

the coshew apple i3 associaled with Laonnie |

The Directorate has established very good

linkage with farmers and officials of State
phenals | suears, ascorbae acid and amione acids.

Departiments and Development Azencies,
BUDGET { 2008-'09) ¢
(s oy Lisklasd
Pan Non-"an External Total
1A kAA 2TT G 4455
STAFF POSITION AS ON 31,2000
Category Non-Plan Plan 'Ital
Sanct-  Filled Vacant Sanct-  Filled Yacani Mo of Mo, Yacant
wnd wned Posts filled
Darecior (RMP) 1 1 - - - - 1 i -
Scientific I8 L2 t - - - 18 12 f
Techmival 19 17 2 4 - 4 23 15} fi
Adminislrative 14 14 - 1 - 1 15 1% 1
Suppuorting 41 36 5 - - - 41 36 8
Cunteen 1 1 - - - - 1 1 -
Tral B 81 13 > - = b b1 | 18
TOTAL MANPOWER

r Sanctioned Filled Vacant

MNom Flan b ol 13

Plan P = 5

Total o ow T T

% Directorate of Cashew Research-Annual Report 2008-'09
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1. CROP IMPROVEMENT

L1 {zenetic resources of cashew
L1 1 Germplasm survey

A comprehensive survey was undertaken in
Andaman amd Nicobar islands (Ilavloeck | Lome,
Baratang Lalaji, Hot bay and Comorta islands} in
assnciation with Central Agncolwral Rescarch Institute
rCARDL Purl Blair and Direclorate of Aprnculiuee.
Aadaman and Micabar Adminisiration , Poat Blair,
Pring the survey 10 variahle cashew gpes und twao

virihle Brpes ol wild coshew (relaied species beloneing
for Semvivarpues spd whicl aee locally called ongly caju’
wiore colleetod  for planting in National Cashew Field
Ciene Hank (NCTGE ).

Fraobt of wild coshew (Junghy caju)

Another survey was undertzken S EH Sales
particularly Maoreh region of Mamipur , Seath Garo hills
ol Meehalaya and Svuth Teipoia duriog Fope 2008 and
three variable tvpes were eolicomed for planting in
MNCPGE.

Survey was also wndertaken in Valsad, Dang and
Mavsari districts of (nojarat and Dadra Nagsr Haveli
Uniom Tormtomny where few cashew trees ars grown wild
or b Carroers, Noge of them were of variable type and
henee no eolfcetion could be mad.

1.1.2 Germplosm conservation

Four gentplasm collections made from NEH
pegion during W4 were planed during the vear
under report in Mational Cashew Feld Gene Bank
MCFGB Y ol dm  Sm spacing farevaluation hringing
the rotal aumbor of accsssions conserved 0 313,

L1L3 Germplasm evalustion and characterization

Cernnplasm acsesswons (297 planted during 1997
o8 wore ovaluared and characeenized as per [IPGTR

descniploni. Among  these stoessions., majornly were
uprizht prowing (6%} . miensive braoclung vpes
(73% ) red oolonared young leaves (105 ), mid scason
Thrwenimge { 2690, buld mutse 585 | egh cashew apple
weight (30%), medivm Mowering ducation vpes 19350,
mchinm mat t0 apple ratio tepes (355, high shelling
percentage (T3%:), and medium kernel weight (72%:),
Towe curnulative vield (P00 (Tabls 1,13

L2 Gepetic ioprovenent of coslew for vield aod
fpuality traits

1L.21 Performance of promizing hybrids in
unreplicated trial

Most of the pronusiog ivbeids uoder evaluation
confinued e perform better. The hybrids , H -43, H-
G0, H -08 [cross combination: of NRCOC Sel-2 x
Bhutoanke-ITy, IT-123 and H-1260 cross combinations
af MROC Bel-2 x Bhedasi ) yiclded 5046, 4.0, 5.2, 7.0
and fb kgitree, respectively with o cumulative vield
of 251, 239, 240, 76,4 and 23,5 ka fleee, mespecively
after five harvests | Table 1,21

1.2.2  Evaluation of hybrids in replicated Lrial

The differeat promizing hvbeids  along with
<heck warictics { Bhaskara and  MBEOC Scl -2 1 planted
during 2006 wers compared for growth perlemance
in a replicarcd rial - The hybrids did oot differ
significantly for growth parsmeters ke plane heighe,
stern girth und canopy spread.

.23 Performance of seedling progenies

A eaperiooend was kod oul i 2007 with seedling
progenies of NROC &Sel-2, Vengurla 4, VRI-3,
Bhaskara, ¥ TH-174, and V1H-3004 to fincd ot the
varishility existing in cushew coltivars raised throogh
seedlings, Growily obeervalions were revenlsd o the
scedhing progenics. The plant height ranged from 1674
- 197.1 em. The trunk pirth runged from 10 - 11 cm.
The capopy spread ranged [mom 109 - 1429 cm
However, the differences among the progenies for these
grovwth parsmetery were not significant.

1.24  Exalvation of performamnce of KGN-1

A repored precocious devarf, from Madakkarhara
rTrissur) Centee ol AICEP Cashew, KOMN-1, planted a

aspacing of 4mx i o 2002, was evalvated alongwit
NEOC Sel-2 feontrol) far plant grooath charactors from
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muamwéum fadynera enltias glftedes 2008040
S — s e e = oy = o5 e ecmrioates A gELass

SRE-05 10 20007 0, The resules pevealed that K -1 Sumibacly 44 genmplasm accessions o e
did nol exhibit the choructeristies of dwarfness with morphological clusters wers fingerprinted with nine
respoct 1o plane height; stems girth, mean canopy spread. primer pans of 551 mackers of casbew descnbed by
and inteinodal length aver the period of oheorvation Croslord e af 20031 A tetal of 24 bands were
(Tuble 130 seperabend, ol which 23 /93 8% were poly morphic witk
- gy swmber of palymasrphic bands varvionge (rom | - 5
i~ [_.l‘nihllﬂg R el Sy Genells relaledness wos assessed using Taccand's
BN Lypes sirilarity co-eflicienl whach varied [oom 0026w L0
ybrid seedlunge (300 [rome oise different coose The average similacity of 0035 indicated oderate
comhinations invodving MROC Scl-20 Bhasksra and diversily eatsting smoug the accessions, TPOMA
Ullal-3 ae female parents and  dwarf geootvpes  dendmogram aade distinguished the aeoessions broadly
{Tuliparamba- 1. Broal dvsr and Kodippady-20 asmale. ol wed clusters aod Tudber oone of the clustess wis
parents seere field planted during 20008, During 200%-  divided in w seven sub clusters, Amaong he accessions
8 bodad o 279 Tevbrid ous bave been prodeced lrogn NRC97 aod NRC 12 were highly divergent aod
five different cros: combinaoons atempeed. The per aecessions Jike NTUC 12 and NRC G7, NRC 7] and
gearaf fruitserting on baod pollination in differenteross NRE-121, NRC-3 and NRC 126, NRC- 111 and NRC

pambrnations raneed (roms 8 w36 [ Table 130 L2 wete aghly sunia

126 Evaluation of premising hybrids selected from 14 Marker assisted selection in cashew
closely plamted bhlock {cocomnt plof at Phenolypic evaluatim for nutand yielkd chamcters
Shanlipguwlu) of I, proseey of cross WHEI-E 2 VTH 71104 v cormeed

. Similarty, observations on 27 phenolvpie charsters
Hyhnds {13} having bold mat (822 gt 13 1 nut re} P i

weighiy from closely planted block weres selecred and
pralts were prepared duning 200708, Dunng 208, o
taral of 180 planrs comprising hyhrids (156 planes)
o check vaneues like Bhaskira and NRCC Sel- 2024
plants} have heen Feld planted,

ol 177 srermip s weere cormg led and vamous parameters
like mesn, range and stendard deviaton wene worked
vrul, Ciermplasm were soried (or 19 ceomnme charscbess
based on their bigh and oy phenooane values, D8A
wits isoluted frum the 170 numbers of I, progeny and
paceals (P PO and bybod (T} followme CTAR
1.3 Muolecular characterization of cashew exlraciion procedure. PCR oplmezalion Gor variows

permplasm marher syslens (RAPLY, 1SSE, and 55K was done with
pespecl W various consiuents of POR mix, amphfication

DMNA wes detloted Mmom youny leaves of 70 s : d
7 ] cetalitions ol taetr slectimophuress,

gzcoasions of cashow following LTAR extraction
procedures, The vield of DNA varied from 15 450 ng: Ataral of 235 RAPD, 31155R and 21 S5R puimer:.
il with one & of Hssue, Sixlyseven accessions of 60 vsed forsceening DNA of parents (F,, P2 and T
sashew were fingerprintad using nine sclocted RAPD ihybeidy and obeerved pirental polymerptosm in B6
primens which gensrated &0 bands, ol which 44 bangs RAPT) (33,35, 13 I35R (38.4%] and 3 53R (23.8%)
were polymarphic (73340, The numher af primers respectively, DNA ks were constitnted o 11
- characrers in Fopopalation and for six charmaciess i
germplasm of DCR, Puttor. Bulk Seaieoant Analvais
VBEAY was cacriad onn vsing polvanos phic BEAPD. 1S5
and 35K primers aod ideatibved owguoe bands i e bulks
tied warions charactets

pobymoephic mackers vacied Foom |- # withan averags
w3 polymorphic murkers'primer, Cenede relatsdness
of the accessions was assessed based on thoir gonctic
smaburily vadues CJeccand's), which vocied [pom 0053
ki, An average similarity of (L75 indicated fowr
diversiry existing among the accessions, However, Im germplasm, a putative RAPD (OPMN 4,
lewest similamty (0.531 wae vbserved betwesn NREC- marker for small aue size was identiticd and "-H.lll'l"lTl."
3535 and MRO-33% and NROC-362 and MREO-3HR PR with individuals of bulks, Similarly another
ocessivaes andd hixhest similacily (0,847 was cbserved  RAPD marker {UIBC 184, 0 tor big aut size was
betwoen SEC-335 and NREC-321 UPGMA disgmam identiticd in gormplasm bolks and validated (06,07
made, distinguished the accessions hroadly into mwo weth individials of hig nucbulk. A putarive 1558 marker
goups and Turther ane of the sroups could be divided PURLS TRS, . for dwarf plant was identified in
b several sub groups and inoall 13 clusters wore Erlmp]ﬁmubulli._ aud walicated (046,65 ) with Individuals

ilemiafied (Fig 1.1), of bulks.
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Table 1.1: Details of accessions characterized during 2008 fruiting season

], avETT T Tt o 2008-'00
N AR ST R G T I DO S AR S T e

Vi Mz o Bl i

Data field  Descriptor
11 "I'vez hahic
i Leal shaps
16 Branching pattern
19 Calonrof yoong leaves
2B Sensun of Cowenng
Al

Coobiur of muture apphe

L]

e ol

Fia 1.1: Closter of 67 germplazm accessions of cashew hased on RAPD markers

_ Descriptor state

]
5

-
1

R

b

IR S P e e

S Dl R B

Liprizght aind Crompact

Lipright and Upen
Spreacing
Clbrdinep

Oboyale (Club shoped)

Chval

Extensive
Intengive

Fiod

Yellow rod
Cipeen veblosnr
Purple

Early i Nowv - Dech
Mid (Pee - Jan)
Fataidan - Fehi
Yot

Red

Tellinw Ked
Bed PJ.!I:‘FI]I.‘

Mao.of Aﬂ:t_*s-siﬂus

19
11
1
1
26
7
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33

57

il

2

fi

| Hyhrid
|

|

]

i :
= H123
[__.ll RET

Shupe of cushew upple

Mul weiehil

Wetrht of cashew apple

Altachment of nul o apple

Shell thickness

Flowenng duration

Apple o nut ragio

Shelling percentage

Kornel wecight

Attachment of peel #0 kernel

Clurnulative yecid

Cross comhbination

MBI 5el-2 ¥ Bhothnath-11
MR Sel-2 x Bhuthnuth-H
MRECC Scl-2 x Bhothnath-1l
MR Sel-2 x Bhedasi
MR 5e]-2 x Bhedasi

3 PR | R [ T S e T

e L L B L

B

CN B T S T BRI |

e

L

e, s e miftter aiwes 2008-'09

Cylindrical
Conical Obuvate:
Kound

Pyritorm

Lavw [ 5l

Intermediste (5 - 7 g}

High (= T2l
Luww (o 27423

Medun (27 — 52 23

Higly iz 52 o}
Lixme
lntermasdiare
Tight

Thin (= 2.5 mm)

Intermsediar 12,5 4.0 mmd

Thuck (=0 pruny
Short (= Al days)

Medinm (M) 9 daysh

Long {= %0 days)
v {2 Gl))

Medinm (60 1240

Miph 4= 1245
Do = TR

Titerrmediale (150 — 2E0%)

CHigh = 28 AR
Low .2 g

Intermediale 1.2 — 2.3 )

Highi=25m
Lioose
Tigh
Lo (=4 K

Medium (8 18 Kz

Hazh iz 18 K

| 'I'hhle [.2: Performance of promising hyhbrids in unreplicated trial

Armual yield in 5t
harvestiky'troe)
5.0
4.1
52
T
2,0

-
Er

e e (o o it o =g i e A o C O S o e Pl e R -

e I b2
= @ A

Cummlative yield for 5
harvests (kgftree)

231
234
24,0
20,3

238
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Table 1.5 Performance of KGN-1 for goowth characiers in compacison (o NECC Sel-2

| Churacter KGN-1 NRCC Sel-2
| 204=05 MMIS-IH  20G-0T  MT-1E MKl ZiMEs-AG 2G0T Z2EWET -1k

Plant heieht 240 323 390 $.60 =02 342 14 4,50
farm}
Stem guth 21.14 3152 06T 43,33 2571 AT 4520 A4 T
[Ceiin)]

{ ]
Ll
I
i

| Alean canogy 352 SRl 4.1 2ead 3,84 4.6 4,00

spaead (il

Ioterousdal lenglly 257 2459 2.7 245 22 222 Zik) .27
(o

Table L4: Crossing programme involving dwarf genotypes
Cross combimation MNu, of hand Initial Final setting Per cent

poliimation sething ANk setling
alicipied iNo.}

| IMial-3 x Brazil dwart HH) 114 104 26
Ulal-3 & Taliparunba- | KD T0 52 17
NROCC Sel-2 « Tuliparamba-1 (10 14 05 ik
Bhaskara x Taliparamba-1 21K ity B 6

| Bhaska 1 Brazd dwaf 130 40 43 4
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2. CROP MANAGEMENT

21  Fertilizer application and proning in high
densily planlabion

This cxporiment was rakcn up to study rhe
wulrient reguicsizenl funil arei al thees dilTerenl
plant densibies. The experimasnt was Laid oul 1o
21 with three plant densities viz 200 (510, 416
(521 and 500F (530 plants fha as main plot
freatments and theee Tertilizer doses viz,, 73 ke
P25 ke each of PO, and K0 (MIE 130 kp N.
S0 kg euch of PO, and KO (M27. 225 kg N TS ke
gach of .0 and K. Wha (M3} as sub plot
Leeitlimen s, =i !

111 Ground coverage and light interception hy
tree CAnGpy

Int hagh ree densivy plots (316 wmd 500 ress/Tua,
the grond coverage and lgght micrception by the
canopy was Y2-UH por centoand 72-H0 per cont
rezpectively compared 1o 33 60 per ceatr and
1247 per cenl e mocmal densily planting =vsiem
1200 trees'ba) seven vears aller planting (Table 2.1
ind 2.2),

212 Yicld

The vield in the high free densivy plots (410 and
S0 treesTiad was sipnilicantly Iigher (1133 and 1120
kofhat than in noermal tree densily plol 07 18 6ksthia)
sewen yvears aller planting. The vield m hizh tree densty
pict was 156-138 por cent of  yield realized trom
permal teee density plor. Aamcng the subpdors (failize
luses] thie vield decreased sienileaotly ax [erilizer level
interesssd from BT CIOMA Kafhiay e B (0 2 Redha
Interaction eftect of tree density and fertilizer levels
wos natabkseresd CFakle 2.5 10 The cumulacive vield for
five barvests indicarcd thar =0 far maintaioning highese
ree popwlatie of 500 ha has piven hishesl yield of
47357 ke'ba and mutnlaming tree popalaton of 216
treesdha pave next highost vield of 435384 kgiha In
normal free densicy plot the cumalative vield recorded
wias 23308 kp'ha which is significantly lower than the
cilier Cwo iredlrents (416wl 300 reesba-Table 2.4
The cumulative vield o high tree density plol were
TRA-202 per cent of yicld reahzed fromy normal froe
density plo] 100 % ). Amang the subplot treacments the
vield increased with increased application of Tertilize
doges (30875 10 277 kedha),

Tahle 2.1 : Per cent ground coverage by tree canopy seven vears after planting (20608)

Treatment (trocs he) M1 M2 i K Mean
5120 53 5% il 57,600
o L) a3 G 93 D350
&1 500 04 i3 93 Q6.0
Mean 80,33 2.0 #43
L1 for density {<0L03] 355
CE) For maanumes (LSS 2.44
Table 2.2 : Per cent light interception by canopy in the allotted areas (2008)
. Treatment i M2 M3 Mezn i
g 32 38 42 B
42416 72 4 16 74410
- 53-500) TE B0 T
lean SRS 63060 3 K1
LD for density <0050 P
D for manures (<003 145
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Tuble 2.3 1 Effcel of plant density and fectilizers on muol yiceld, Kedua (2008)

| Tremtment (ireesth) MI M2 M3 Mean o of conirol
51200 126 T H QA 100
52418 1293 77 1020 11330 158
S350 1353 (IR 1 112000 156
Mean [UEM .6 Y35.6 B15.3
O for densily <0058 15420
0 for manures (<0005 i

Table 2.4 ; Eifect of plant density and lertdlizers on cuomulative nut vield.

Egha CTokal of five harvests-

201 -2UHIS )
T[':Eﬂtmﬂ:ﬂt (treesha) ] MZ N3 Mean % of control
S51-20x) 21824 23312 25170 2339.5 1a0
S2A16 430610 4127 .4 43817 435384 184
B S84, | 44911.2 42124 47354 12
Mean JORT 4 17565 I3

232 Performance of high yielding varieties of
coshew undier dilferent high densily planting system

A field cxporinueat was Taid ot in 2006 with fresh
planting  of ematts of aine waricties, cach one w fouwr
dillerent densilies (spacings ) The main alypectives of
Lee expenimenl  wers o delernnne oplunum pland
density Tor achieving highest vaeld and poolies Tur ge
first ton years and o recommend suitahle vamery for
achicving highest vield and prodit for the fiest en years

vpder ligl depsily planting svstem
Mlainm phot @ Density (S, o, Spacinge m X omj

S1-200 (10ms5m), S2-236 16.3m X 6.2m), 53-384
(hom X dmy, 5420005 meX 4

Snboplat { YVarieres)

T1 - YRI-3. T2 - NROC Sel-Z, T3 - V-7 T4 - Ullal-1,
I'5 = irhana, 16 - Madabkathara-2, T7 - Tlal- 3, TS -
Vod, T - Bhaskara

Dhesgun

Split plot, Replication-3. Plot sire- 44 plantsd min plot,
4 plants ¢ suby plo, Border planfs around treatment
plants.

221 Imifial ohservatinnz o growth

Stero sy of vareles V<4 (200 cmb. Dhasa,
(HE2S ) and Bhaskara (2150 cmy was mome sompared
fre stem g of aer varcties {NECE Sel 2 015 am),
Uilal 1 £16.752my), VRI 3 {1tcm Table 2.5) The
vanielies Bhaskara (292 3cad, Vo4 276 o, DHasoa
C2E0 o annd Mockabkatbeuu-2 1260005 s wene wller
than ather vanelies. The heroht was leasoin NECE Sel-
2 {219 cm), YREI-3 0225 cm oand UHal-1 (233 eme-
Talle 2.6} The grovnd area coverage by Canopy was
highesl (2104 %3 in the case of Bhaskara variely
cempersd b other vacieties, The least eround wrea
cowered byt canopy was obsereed in the case of
SROC Rel-2 014,23 S Table 27 Crooasth in torms o
oirth, Beight and canopy area were kighast in the ¢aze
of plants grown undes oolerats gl deastty planting
syslem (384 planta'ha) comgpdesd e elber plasting
density system. The nut yreld realized from the first

harvest was highest in the case of Bhaskara (33 kosha)
variery amd it was the least in V-7 (4,025 keia-Table-
28Y The viel] realiced Do high plagt densicy plogs
2B4 wiad 300 plasets M was sieoilcantly bipher (2206
to 2465 kpdha) than low plant denssty (200 plants Shaj
plogz (1065 10 12,19 kg ha}
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Table 2.5 : Effect of plant density and variciies on the gicth of steom al 0075m above the eeound ticee years

after planfing.
Vaviefies  VRI-3 NROC V-7 Ullal-1 Dhana Madakka- Ullal-3 V-4 Hhaskara  Mean
[ “Treatments. Sel-1 thara-2 :
| (phants/h)
Y S N - 14 23 R 1622
52-23 14 13 175 1 14 18 14 21 201 1511
S84 12 i | RO 73 1% 18 2l 25 20,11
543001 17 17 Mmoo H H) 15 14 14 i 17.66
Miean 160 150 1835 1475 2035 143 b ey 1 | R
CEHME; NS
CIXSP) A4

MF- Main plit (Density ). SP-Sub plot (Vanstices)

Tahle 20y ¢ Effect of plant density and varietics on the pround coverage by canopy of the plants three vears
alfter planting (9]

Yarivtivs 'ﬁ'-l[-.! NRCC V.7 Ulla-l Dhana Madakke- Ullal-3 V4 Bhoskara Meun |
Treatments Sel-2 Lhara-2
{plants'ha)
S1-200 525 sd4  EOT 753 810 783 L5772 8.72 774
82-312 .95 338 000 43| 383 2,68 3B 509 .42 4.1
BA-A%d TE-A% 1418 20200 T4.51 LA 11.81 107 218 2175 1650
54-50H) .69 - 14323 23453 9D 13:0% 1211 ol 1873 2104 17.44
Meleun 811 G431 14353 904 13.08 a6l L35 1347 1493
CINMP M

| LINEP) 097

AP Main plac il nsiny], SP-5uh plot SYarictios)

Tuble L7 : Effeet of plant densily and variclics on e ool yield (ke'ha) theee vears aller plonting {lirst
harvest)

| Varleties
Trealments
[planisha)
W 12000
T
na-384
H4-500)
Maan

CDOMEP)
CINSE

VRI-3 ARCC V-7 Lilal-]

12.72
25,55
4378
2440
2a.61

I¥hana Madakhka- Ulal-3

Sel-2 thara-2

237 2535 oMl 1457 1815 1533
. BT S L S 1 #.500 1404 Iy
1152 100 452 14,28 3B.75 k22l
L2605 MEA0 Sl n.i 3520 2120
491 403 3. 115] 12.35 15.04)

V.4 Hhaskaras MMean

4.24 .25
1374 330k
2373 3848
2R ALA
Fhar =30

WP- Main ploc (P ensiyn, SP-hub plot (Varicoics )

TOLKS
LE 19
24.65
23406

N5
Té.hi

Dirsctorate of Cashew Research-Annual Report 2008-'09 23



THTs], HelEET e it oo 2008-'03
LS e TR S S —= e - - == = s P

Tahle 2.8 ; Effect of plant density and varieties on the height,fem) three years after planting

l\"arlﬂ:ies VR NRCC ¥-7 Ulialel Dhana Madakka- Ullal3 V-4  Hhaskara Mean
Trealmenls Sel-2 thara=2

{pluntshat

§1-210 935 217 254 25) 253 2R3 308 288 288 2638
52112 171 173 . [ 2 2 217 103 273 &1 20
N3-344 543 255 O 28 a5 324 plrir B & S S 1
S1-5410) 355 2 M0 1RE 255 217 351 260 288 M2
Mean 335 20 M55 23 MY MRS I3 2%0 2023
CINMPS NS
CINSE) 17,38

M- Muin plol (Densityl, SP-5ub plot { Variedies)

2.3 Repuvenation of brees of high densily coshew

archard throogh canoapy managcment

A feld experiment was laid car in 2000 on 12
veurs old YEI- 1 and seven years old Bhaskara vanely,
The main objecoives of the cxperiment wers
standardisation of pruning fechniques to bhe
stbseguently [ollossed in Tmb prosed and mop wearked
trees tomainien bgeh vl tor long perod and veocking
out cost of mamtaining limi proned and wp worked
frees and  profics realised subscquently For

recanunendadian fo tarmers,
Treatments

I, Prumiog ab oo besgle of the brocles amerging
afler lirnky proomme (decrorwnins ) er o warkang
QOGS N A WEAET,

2. Prumng ai | m hegght of the branclies erereine

after mb pruning or op workiog lwice o vear

Y Prumnga | heighoaf the branches cioerging atier
hmb pruminge or g wesking cnce a0 year aod

application of pachinbutram| @ $ml aiimeevear,

He

4 Pronwgat | ooocheiphic of the braochess einerging
wlier imb prunioge or Lep waorking vaes oo ysar
und apphoation of pachlobutrarn] B 3mla e

0N in T Voars.
5. Mo further pruning after imb pruning —control.

Theew sers of experiment wers laid emg with {1)
Inzih pruped tees of 12 veus old ¥RI-1 vadiety, 12)
limh pruned trees of VRI-T end subsequently top
wirked with soions of "Bhaskara” varicty and (31 limb

pruncd frecs of "Bhaskara” varichy,

Pesign: KB, Trearmens-5, Keplication-2, Plot see-

2 plants per plot

231 Cunopy beiphi, spred and exposed surlace aeea

The tree heighe, canapy hoight and spread of the
Lrees and exposed canopy surface arep (ECEA) of trees
freuted with paclobutrazel 4 and 8 ml a1 free onee o
weeur wnd once 10 bwi yeams respectively were 30 per
cont less rfan trees recsiving one oF W proning
subsequenl o pitel o prong (Table 2.9 as well

i conbrel §oe pruning further after imbal hmb pruning)
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In am experiment on top worked trees the Tateral
shoot length canged between 7.8 10 386 cm in those

trees receiving differenl canopy manapement

TS, AT T e anithe oy 2008-'09

the laterul shoot length was as inimuom a5 3. lem in
puslobursol applied brees, Wiereas, m trees el

with pruming ance (n tedee & year the lateral shaot length

. as 3.2 and 4106 ¢ hich w il i L
freatments, The least Iateral shoot length of 7. Hom was b i e I (e el o

, o times of thar shoor dreated witl pacloburaeol. 03,1 o
eobmervedd an Lhose trees receiving dml peclubutrwesol

The pueber of Qeweriog laerals o poaclobutraeol
yeAar and highese latcral shoot length of 38.6em was

treatied Lreses wwens wlmost en Umes moce tan (34 and
by in neets neCeving pruning e s year allee A1 in troes juse treated with pruning onee in a year and

limh pruning. [n scven voars old "Bhaskard” vamicty,  tyjee in g year (3.0, 243 (Table-2, 10,

Tahle 2.9: Effect of canopy management trestments on tree height, canopy spriad and ESC A

Trestmwents Tup worked on YRIT{12 vears "Bhaskara' : Seven years
old) with " Hhaskara"
‘Iree Canopy  FARA Tree  Canopy  EOSA
helght spread (mh) height spread  (m’)
(i} () i) {m?}
Pruning at 1 m height of the 443 21 ALk g7 vl 4336
branches emerging after limb
prugioge fdecrwingsr] oriep
wOTITHS 1O N i year
Prumng at ¥ om heteht of the 405 445 3475 390 4._4] 3.5
hrunchies cmerging after limh
pruning {decrowning b or mp
warkup Lwice 110 peil
Treatient 1 and application of 251 2:33 1147 208 1,98 1.250
Paclobutsazol & dml a4 7 uee !
VBT
Treutroent | and spplicatim of 3483 26l 1702 213 201 T8
Puelobutraenl o6 & ml @i ! rei -
NS TP Years.
mao furthar proming after Hmb ol B 473 4177 475 ek 4487
PRIRIE oot
=005 AT i1 4004 4.95 [h541 (a1 o

e e ||, — e

—
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In an cxperiment an top worked roes, the Mt qeyninecd 508, 175 and 3.996 kalres mespeclively

prodwcim wis bigher i irees receivinge paclobutraeol s ) k ; —
5 : : ; ; Sinvilar effoct was niticed ncase of "Bhaskare” vanety
(a8 and 5.5 Tkg/brect compuared Wy treey recetvin g jusl

prunine treatments and e Turther pruning afier Rmb  TRees also CTable 2110

Table 2.10: Etfect of canopy management treatments on latersl shoot length, nomber of fiowering and

non Mowering laterals
"Treatnent Top worked on NYRE- 12 yeurs "Bhuaskara" - Seven yoars
ald) with " Bhaskara"
Fateral Nowof ’_"'g.nn i I,ﬂh:-ml Mk of —— Non
shoot  flowering  flowering shoot  flowering flowering
length | laterals Iaterals lemath laterals laterals
em) o dwd o wd o demd mh) )
Pruning &t | m height A Eh U 411 Al .2
il Lhe branches
| emeringe afier .Iimb
l';nining {rlc::nw.lmng], '
o tap working anec in
& yedr
Pruniiig 4 1 m height’ 6.2 S e s U e e T LS
ul the branches . : .
emerring sfter limb
:._Prun-ing tdecTowning
ar 1op warking mwics
10 @ year '
Teearment | and T . Ko 51 S0 14
applicationof - i ' ; '
Paclobulsizel & 2l
4 e yeur
Treatment 1 unil P iy e 52T - A fr.
'ar:-plic:-:liinn of ; I - ]
Faclohutrarzol & 8 mi
41/ ee one in wo
NENTE !
Na furtlser proning e F2H T2 RS 4. 7.0
alter limbs pruning -
:E_mnh"t_‘.d- : I i i
G =AL0SY 54 32K I, 3.5 B AT |
| = ikl |
|

% Directorate of Cashew Research-Annual Report 2008-'09



Ty, R frdener anfifes ofivem 200809

Toble 210 Effect of canopy management trentmments on not vielditree (og'tree)

| Treatmedits

Top worked on "HBhazkara™
"“YRI-1" (12 Seven years
yeurs old ) with
"Bhaskara"
Prunming at 1 m herght of the branches emerginge afier 1508 100
Lo proaning (deceownisg) of top working onee il a
| “year
Frumng wt | m heighi of the branches smeczine afies L7Fan L2
linh proping (decersning o fop working twics ina
yiar
Treatimenr 1 and application of paclohatrarol &0 dml 5A4Th 1.9:06
SR e oyear
Treatent] and application of pasloburrazal & 5 ml bl B 1,830
00O one T P Voars. |
Mo forther proning after limb poning — contral 29540 27300

Trees (reated with poetubutrazol

i Miwering hahid

24  Development of INM  package for
commercially important plantation crops -
Microblal luocolant based nutrient

management in cashew (DBT)

24.1 Nursery trial

Mursery trial was imiliobed o stody te effect of
bicleritheers duning the lirst growth phase of cashew
soedlings and grafts. Cashew scedlings were raissd in
thie nursery Bags and ditferent hiefertilizers and
corbipations of biclerilizers were applied o sol media
of nursery bops while sowiong seeds,

L another Dacch initially seedlings were raiscd
i treery boes s explained above and when seedlings
were 1.3 mamth old scton "Bhoskern" varisly woas
prafred on seedlings and maintained for another ome

Effert of pactobutrusol oo pland prewih  Conted plaog with vipocous vezvtative

provrih it poar owering

month. Subsequently, they were treated with Jifferem
bioferiilizers as per the details pivan below. The surface
goil was removed and he muceobial cultupes wers
applied as per e trealment and were covered with the
rermoved sol

24.1.1 Treatments:

T1 - control, 12 - Arbusculur Mycorrhizal Fungi,
T3 - Agespiriltum, T4 - P-Saluhilizer, TS -
Prepdomoras, T8 AME+ Azogpriiom+ P-Solubilizer+
Frenanmaoias,

Cerroiaaieed of seeds started daall e reatnients
13-20 daws after sowing. Growih observaticn of both
seedlings and prafts were laken Juriite the 4-5 mioth
stage alfer sowing and after imposine bioferiilizer
treatmenis respectively {Tahle 212 and 2130
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Driffercnt Diofertilizers did not atfect stem girth, 2421 Treabnents
lunt herght and numhber of leaves . However, g

B = E ; AT | © Tl - Conventional

Azowpirillum (T-3) and combination of all the

Brolfertilizers mwclodine AME (T8 iicreased the T2 - Cooventional + Bioferilizers™®

nmher aof leaves bt reduced individoual lear TS0 Noand P LIOME + Bioferilizerst

T,

; Td - 75% M oand 1% HKE:K + Biofomilizers®

In sreneral number of leaves produced to oralls was less N

coanparesd o seedligs, = Al g cach of Azospiritlem, P-Salobilizers and

Frendamonar+ 15 AMEF
2.4.2 Fleld trial '

# 5 kgr cattle manure was upplied t all the meatment

The microbial culmres were applicd as per the
plassis,

treutment, to an sxisting scven yoar old "Hhaskara®
varely L sbudy. the effect of boferilizers on matore Yadatioo woproseth was ool observed in bees beleme
plinateo, imposing freatments | Tahle-2.14),

Table 2.12: Effect of treatments on biometrie parameters of cashew seedlings

Treatmemnts Plant heipght (vm) Stom girth (em) Mo of lewves Laf arcad em®
Tl 3787 447 1167 S22
12 38.5B 4.51 L1.B3 5444
T 3.9 446 435 40490
T4 Fa. 3 R 1143 2333
T3 Alel 4.33 L1.00 521n
T8 3485 i}-ﬁ‘? [3.75 : 5101

Table 2.13: Effect of ireatnients ou Momeiric parameters of cashew grafts

| Treatments Pl helght om)  Stemgirthicml  No.ofleaves  Leafaren(om’}
A= Mg 1 i e T e R e
T2 30,411 427 473 56,71
it B9 430 0 e - 49,56
T4 31,73 - 4.7 L 5853
T8 Eha ] 457 T 56,15
Té 38,50 1,57 7,53 63,80

Table 2,14; Preliminary growth observations woder field trial

Treatnent l‘l-aut h;lght [eam) _.btem Canopy helght Camopy spread
pirth {¢m) [cm) {cmb
Tl Conventional 353.0 3.1 103,65 307.8
T2-Conventional + Biofemilizers Hah 3 o t¥ra 3234 |
TA-50 % N & P 100% K+ Boifertilizery AWK azd L ] SThG
| T4-75 % N & P . 100% K+ Bufertilizers 2065 57.4 Th 038 ‘
U i e M AT e o, £ 14 i 1 4 G T e AT et 1 i T
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anil samples were alse callectad tromm the ticld
Defore treatimsent al -60ceo Jepih one jelee away Irom
Uee binse of the teee aod aoalyveed for nutrienl conteats
fTable 2130 and mcrobiel popelation stalus  was
azzesged CThbic 2 06 and 2.17).

Fhe inrtigl nutrient stutus showed that soil s oo
inrwganic Ceonient and madium te kigh m P oontent
and medinm in K contents

Enwrperation of mucrobial populaticn o sodl
before and alter inposiong treatients mslicated that o
wus higher in thase smls receiving S0 and 75 per cent
MNoand P and 10 percent K = hictortilizers compared
o sodl receiving fectilizers theovgh conventiomal method
where biolerlilizers wias ool applied.

Fuble 215 Pretreatment Nutricat statos of the ficeld

Treatment le'lli Kz'i]l Cu B Cu n Fe Mn
OC%  (kg'ha)  (kgha)  ippm)  (ppm)  (ppm)  (ppm} (ppi)  {ppm)

Tl —Conventional 078 R Y 38 ED i4,17 63 1.2463 1690 5330 12.47

T2-Comventional +

Bictertilizers [} AL TH200 FOAE2E 13,095 [L5H [y 2250 T 2R

A sMN &P,

106155 K+ Hoifert vl B0 TG W45 A2 LY 2T60 9119 T84

T4-75 4 N & F

1007 K+ Buoifert (.83 2272 24761 842 0.53 .69 22165 9577 11401

Fahle 2.16: Microhial population in soil before and after imposing trestments (cfu'g dry soil)

| Treatments Bacteria Fungi P-soluhilizers
T1-Clonventicmal Hefore Afror Beforne After Before After
10 1 10 1! 10 1

T2~ Conrventivnil + BT A L 3ol BT 12.14 1742
T3-30% N & P, 1015 30,74 567 Z.70 31.00 4,83 03, 13
E+BF.

T4-75 % N & P. 100 2200 AT08 1.38 11.50 198 f2 2
E+HE.

Tabke 2.17: Microbial population (=fixers and Acrieomyeetesi in soil before and after imposing treatments (cfn'g dry sofl)

Treatments M-fixers Actinomycetas
Before After Hefiore After
Tt-Clomventional 10 1 ¢ 107
T2- Conventional + BF 1E4 2463 19.27 70,83
T3-50% N & I} 100% K+BF, T AR 34,04 14,19 4106
TA-75 % N de 1) 1% K+BE 2268 1154 H.60 2451017
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Efficacy of soil and water conservation
technigues eoupled with organic and insrganic
manuring m cashew garden growm in slope
Arens

Expi D: Evaloaiion of different soil und walcr
conscryvation measares in relation Lo gl
moistore availahility and yield of cashew
plantations grown in steep slopes

In order to cvalaate various soil and water
conseryation measiics in relation fo sail maisore, yicld
and goonommics, this experiment was Lad vl with Qe
treacmenis namcly, moditicd erescent bond {at 2 m
radivs baving a clescent shaped bungd of G m lanafh,
I weideh snel 1.3 m heteht) (070, stegrpered trenches
with cocanut sk urial beteacen tao rows of cashew
(enches of size Dve oo lengtle Lo sidi and 0% m
depth in the middle of four plants with coconul husk
buried) {T.23, reverse terraces (2 m lengrh, 2 m width
and 0.7 modepth of cul) (T30, catch pils (3 m beoelh,
(L3 mowideh and 1635 m depthy (74} and contral ploc
without ary sl andd water coaseryatiog measuee (T2,
Itweas Laid oul in BED with four replicativns havime 25
grafis of "Madakkathara-2" varicty planicd alomg the
wonbour o the vear 2005, Two teeanments of mulching
fior cashew plants using locally avudlable plunt matenals
(T and fodder Seviosaatfees (T71 was imposed for five
plants each in the =01l and waler conservalion
cxperiment. The soil modstume content, cashew not vield
and growih dara were recorded during 208K,

2.5.1 Saoil moistwre content and ooteient conleont

Sl aamphes ar 0-30 cmy, 360 0m and #l-W om
depths were collected from 1 m radiuy of tes plant (rom
Drecernbser 20003 1 Moy 2005 and an sedl medstire content
(M was deccrmined under the ditferont ircammenits,
During Decermnber 2008, mean soil motsiuee confesl

TS Meiuna e eneTa anfties gfaa=s Z008-09

(O 9em)of TEE L2 per cent diy hasis was alserved
in moditicd crozseent bnnd treammont, coconit huask arial
treatment, reverse terrace and muleh creatmonts
commparcd b soil moisture contene ot 167 por cont dry
s im comtrol. Daming lanuary 2008, the sl rmsture
ciiilent i the upper luyer of soil (0-300 coee) waes simmlar
1 ] the treatients excepd catclipal reatoend o cooteol.
AL e Jower Tavers (31590 cm) of soil, the SMC was
bughest in covodiol sk boeial, modifved crescent Tuond,
reverse rerrace and mulch freatmenes (16,3 1o T3 per
cont dboin lamnary comparcd o control (116t 1295
Sedbin lannary} Table 2.7 8). Similar trend s ohserved
cluring Febmuary and Murch also. The available sl
mrnsture rangeil between 12 and 22 per cenl dry basis,
Dhuring Apral 20049 o e Call of 26,9 oo received. This
pre maesoon acnfall was elffectively Basvested by (he
sail and warer conservation weatmens and increased soil
imistuere, The soil modsmice content ar the loweer Tayers
af eoil in the best treatment plots weee 2004 1o 21,1 per
cont dry hasis comparcd o 17.1 t0 175 per cont dry
hasis inocomoal.

Before application of tortilizer and manare, snil
samples from difforent treatments were analyzod for
organic cirhon, I-’?ﬁj, H.?ﬁ. Cu. Mg, Zn, ¥n, Cooand Fe
(Table 219, The orgamc carbon content amd PO,
confent of the sotlatadepth ol O b ol cimowes kipheslin
coconul husk bunal, mcedified crescent bund aod muleh
eeatments (organic cab<omn content - 057 (o Q607
compared to (0445 in conwol, T, 0, content 3.8 (.59
kgha compeared te 1.5 kgMa n conwol 1. Soil K G eaurenr
wis highest in mulch treatmenes (14t 155 kgdha
compared to 63 ke'ha i comnl). The minor nutrients
and miermnutnents were enpor i dilerent reatments.

Table 2.18. Mean =0l moisiure content { % dey basis) n Janoary 2000

Treaiment Depih (e Menni
Mudilied crescent bugd 15.6 16,5 18,3 16,9

Staggered wenches with cocanur husk 15.5 17.5 8.6 17.4

burial berween 2 rows of cashew

Reverse tomaces 129 Ia.3 13.5 159

Catch pits 1.7 135 118 126

Conteol plol satloul apy sol and watee 108 1.6 | RS R
COnservation meisune

Blean 133 15.2 B 1

C13 {5%) - Treatment i 2 175

(13 (553 - Depth .68
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252 Growth and nof yield

Aoy Uee dilferent soil aod wates conservationg
stiuctures taed, no sigeilcant dillarence i plaot e jale
v vhserved. Stemn prrth (613 o) and canupy spreod
(G2t weas bgrhestin mnodafed crescenl bund treatment
Coallovwed by coconul huesk burial aond reverss lemrace
Crewlbrmsnts Cstern oib — 5308 and 53305 G and caonopy
sprecd — 54 und 5.2 m)oand lowesst in cemtra] (stem

arth =523 o und cunopy spread — 5.00m b Table 22000,

TS, TS et e it whTdae 2008 -'08

Dhurimg the 5% year, the highest yisld wis oblaimsd
i eoconnr sk burial creatmenr (204 tha) and
mdified erescent bund treatmant {203 Uhadyear)
vimpared o reverse lerrace 1193 Uhad vear), cawch pid
(139 ehadyear) and conteol (1 28 chodvear ) treatinents,
In the trearment of molching using Srefosanrhes, the
wield was 1773 Vhadvear and in local muleh teatrment,
it was Lo8 hafvear, The fasiie soil and weater
conseryation structurcs cffeceively harvasted the pie
monsoon rwinfell and increased the cashew yield
sipmilcanily;

Table 2. 1% Notrient statns of the soil in different treatment plots (Joky 2006}

Treatments 1L P K Ca Mg Cn £n Mn
(%) (kghal  kgha  {ppm)  (ppm) (ppm} {ppm}  {ppm)
Mlodifiod crescent b Ed) .4 LT 2.3 (151 2.4 T 47148
b
Stupoered trenches 1066 A0 10111 (a2 (47 210 527 HEAT
wilth coconul husk
bsurgal
Mulching with 11,64 f.6 |55 A48 {181 1.54 J. 15 Fh.56
Silomaniles
Lowcal mulch
| applicaticd 0,57 i, 144 3,32 2l 245 WL 422
Ciaitoal .44 1.3 633 0,50 15 178 1.l 5,53
Tahle 2.1 Growth observations (2003 and 2005}
Treatment Tiree hieipht (i) Canopy spread (o) Stem gicih (cim) Yield (0T
A ZiHes 115 2iIH 2% ZiHIE 2=
Modified creseent 0,55 SH) 323 i 2 208 ] 30 203
b
Stagirered trenches f JE 4.5 .24 B 264 R5.A0 204
vwith coconut husk
. buriil betwesn 2 mows
| ol cashew
Reverse formaces NS0 AT 024 540 266 5340 (T
| Cuteh ity {1,240 g 2 1. 14 450 U FAED 1340
Control plof withont
any soil.and weater
SOMERIVATIDD ITEASHT 5t .| .23 Al s 52300 144
CHEF %) Treatment S {158 435 (224
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2.6 Geographical Information System ((G15) and
Eenwote Sensing (RS} technologies to develop
s spatial datubese and to ideotily suitable aren
tor expanding cashew collivation - A stuly al

tarm level

For the prepaation of spatial dam base, soil
samples at twn dilferent depths (-850 cm) oo 16
diffareat plots were analvred for major, minor and
e mutrients hefore and atter apphcation nf tertifizer
aud maoare, Before the application, the arganic carhon
porlent of e soll was higlest oot plots (0080 o
{LAT% % medivm in Cour plods (0035 1o 00aE% ) amd Luw
i 10 plogs (019 00 04850 "The 0O, contenl of Lthe
soil was medinm in five plots (135 oy 22,2 kiedhad amd
loarin 11 plets {2 o L0V ppan), The K LY content was
Iueh in Leeoplots 1235 0 290 Eefhad, medioo in Toor
plots (155w 270 karhuy and lovw i 10 plots (0 L
144 kir'ha).

[ e« EL ey
B - 5 M e
0 R L DO

), e ReeewT it afadesm HE-03

After application of fertilizer and manore, the
O cesteznd o thee woa] 00 0y & com depdlsd weas higliest
ant L0 plots OOV TS 40 (V935 ), meedivin i Eowr plots (240
A bW and lowe In tweo plots aath more sancdy sl
RS o (LR The PO comtent of the sol was high
i &1 plots (23 to 29 kp/had, medivnm i rea plars £12.3
tty 2.9 kg'ha) and low in cight plots (2.8 0 1249 kg
hal. The Kty content was high m 14 plots amd medivm
ug beenr plide, Disitieation ol the miop of odividual plods
aompleted and spacial daralsse preparmacion inidaocd
wilh OIS packuee (Mg 200 and 220 Classufication of
unfoes aod Deld supvevs Lor weritving area voader
cashewe and barren arca alzo initisted, Spatial data base
(elevation) of soil and water conservatom plol 1=
preparsd [ur esticnading the runoll aod soll loss from
difforent oreatments (Fig. 2.3% The commnm drainsge
poant whees the munoll from the whole Teld securs
[roeen area b, This spatial Jaa s essential for identiliving
the locations whers differcor soil and warer
COMYCTvEtion structunes ars i he comsoruebed,

Talkey  COC L

M (P A | T O - AR
BT -
[ Db Bl ]

Fig. 2. Orgaonic carlon (0 520 1n the sofl before and after application of fertilzer and manure

b o=
. el BEE-TET SRR 5]
[T ey

W OR0R  20 DE00E

I 2.2, l::ﬂs comlen] (ke in the soil helnre and alter application of feetilizer 2l mannre
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Fig.2 3 The elevation data of he soll and water conservation plot

.7 Root stock studies imvulving "Talipararnba-1 " as outstock recorded arcund

All thee stiome commhinabios, sxoepling Ge ones B} porcent grhing suzcoss Clahic L2 LL-Shaur-23)

weudeing "Taliparambi- | as notstock, recanded peardy successiul pralte vbtaned from 12 dilférent sthonic
penl per cent gratting suecess, The stinric combinations eombinacinns hiave heon ficld planted m areplicacsd fricl,

Fable 221, Graft suceess in variows stionic combinations

Stionic combination Gralt success (%)
{scion on roslstock )
VRI-2 ! Breeil dwarl GB.7
PVRE-S weiom on Braet] dweasl risststocks

' NRCC Sel-2 Bracil dwarl 887
¥4/ Brazil deeart 1l
Ullisl-3/ Briail dwiar ar3
VR0 V-4 17x0
MR Sol-20 v 1041
V44 104}
Lilal-3f -4 8.7
VRI-3 Talipsramha-1 48[
NRCC Sel-2¢ Talipacamba-1 480
V-4 Tabparamba-1 A0
LI1al-3/ Taliparamha-1 50
SEd 10
C1 (1) 30
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J. CROP PROTECTION

L1l Storage insect pests

3 1.1 Survey for storage insect pests infesting
cashewnmis / kernels

The cashew processing units Incared at Kallam
in Kecala: Paomot and Kanvakooare in Tamilaado,
Dieha, Rarnmnaear wod Contad in Wes! Beogal; Goa:
Vengurle, Kodul and (Sangameshwar) Rolnagien m
Pelaharaserd were surveved, Two insect pesly vid.,
Trifelionn cavirosom and Fofearo calmefla wars
carruney i these nnirs.

The cashew processors in Kollam (Kerala) snd
Kaggakoad {Tamiloadu adopted flaming the walls
wnd carpers ol the Ooors as well as grading equipments
using i "hlow borch” uperated by LPG. The processors
in Panruti § Tansinacdo) adopted o techngoe of using
zer watt incandescent bulh hung on s hig crate
coplaining water and kerasene spspension m arract and
kil Fribodivim castamenm.

All the priwes=ing units surveved in Gog as well
a5 Vengurie, Malwian and Kudal (Maharashira) had o
secire and veenlar marker for their prodoce citherin
the Panap or Muabai macker, The regular movemanr

il berniels dad o v wey sepe Dor ooy duration sfock

halding, which wuuld heve prevenbsd them [tom

siorage post multiplication,

1.2 Assessing the level of damage cavsed by
Ephestic cantella under laboralory

The damage caused by the majar post viz,
Ephestio cawlella was assessed vwnder Iaboratory
conditons by exposine whole castew kernels (100 g3
for egre Taving by teesn panrs of adults of Boeaetella Tor 24
h. Tewvns nacicad that Hoaeesis conld damage aphiy 1908
paf oot of fhe kornelz in 73 davs leading ta s weight
Ipesof [922 percent {Table 3.1

A2 Cushew stem and root borer (CSKEDD

321 Standardizing semi svnthetic diet (S50 aml

mass rearing technigues

The CSRE gmbs reared on S50 anmd on host hark
B similar Body weight up w90 Javs Later o, body
werril wes bigher i case el 550 noared CSED anubs.
The adder pruby reared on 5500 fed voraciously, while
the CSER ghs voared an host cashew batk expericnosd

gradual drying of host bark prosided as food Clable 320

Table 3.1: Estimalion of demaze by Eocandelle on stored cashew kernels

Parameters
I&
Blewn mey, ol Cisbiew bermels : 4
damaged
Lol kermels dionaged 257

Weeight loss, & Merhmble

Days alter allowing the Boeeetefo moths

A 45 il 75
8.3 9.4 ALeF 14.3

| 2.0 §3id 173 9.5
145 303 .55 B

Table 2; Comparative body seiphtof the CSRE zrubs reared on host bark ancd 5510

Age of the CSRE El'l.lbh 1;i1-|1.'5:|

Mean body weight of CSRE prubs ()

M- 45
Aly — &l b
61 -75
-0
01 -105

16 -1 20

Hiowe bark =l
0.6l ; (LAT
1.04 103
2.09 2.7
A5 17l
523 h.16
505 LRl
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33 Siwdics on black spols in kernels 3.3.2 Estimation of black spots in nots collected

l 331 Axsessment of intensity of black spots in from insect profected and unprotected
Kermels olslained Crom impocted mats panicles

Daring the snvey far incidenee of starage inscer The panicles were caoed using thin muslio cage

pests in wvarious cushew processing anits located in
Mabarushitci. Gua, Korpaleka, Berala, Tamwlnadu,
Andhea Pradesh, Orissa and West Bengal, informarion

oo ot set stz A Tl maurty e avond oy insecl
pofestatien, Mus il lecied from such pridected pamcles
and unprotected normal panicies were processcd 1o
asscss the infenaity of hiack spotfs, it any, It was observed
Chiat Black spot ocouered bBoth e caged aod uncazed nuts.

o thes severity of hlack spot recurmence in the cashew
puls 1mpoected Trem Tancania, Muocambigue,
Madagascar, Tapan Mew Guinea, G Bissan, Ivary
Cooast, Benin, Crhana and Endonesia was aleao recirded 1o
wits repurted Lhat the ntensity of black spot sanged fone0,5 Ao was considerably lesser than m the unesged nuts.

L3 ped el ik e processed kenwls (Table 351 i'lahle 3.1

Tluwerer, the pereentage of black spol kernels im coged

labic 5.5 Incidenee black spol kernel of in imported nots

Fst gl =~
Furzzania k5 - 15
Miprambigue (.5 - 20
Mudagruscar 15 -2
Pagiu Mew Cuine S
Cauines Bissau | 2B
Tvory Coasl B0 - L5
Benmn 05 - 1.0
Chuna 10 - 1.5
Indomesia 1025

‘Tahle 3.4 Incidence of hMack spot= in nuts abtained from caged and oncaged panicles

Yariety W % kernels having black spot
{on weight basis)
Capred . [[;_u.’;:d

T AN T (.95
V-4 {L30 0.3l
VRI-3 {13z 0.8
L11al-4 1kl 33
{himtamani-1 Ih57 ies
MRECC Sel-2 20 .33
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34, Haole of pollinators in cashew
34,1 Homey bee colony establisloment avd monitoring
Colaticsof Apls veraa (haney bee i oeahlished

m both Kemionnse aodd - Shantlnzodo o ]
observed critically. When the cofere 0 R
chomey heel and Trgosa irriaipens’ bt

were maintained side by side, the b e colny
dozemed dies o miisanes ackivitics o7« ioeks hoes,
Therele, colmues of sting Jess T o s ehifted from
Ui prcanises ol bes v,

3.4.2 Hecording visitation o hees (pollinators)

The casliew pauicles w00 cheerved consgantly
Uerowgh widso recending, Ty jeploving, e visitanion
tate of A cerana indica  and Presdapiy oxyheloides
conld he assessod socurutely and it ranged trom (001
ta 1R seconds Tlowsr (Table 3051, B oovviednidey
ppidly collected polien geains fram staman of mala
Towers by scrublboos ausd very carely e bedtar whereas,
A, perara fndicn collecied pectar and very raely the
pollen graing from male flawers.

343 Estimadion of pollen load on stigmia

Perimg the Foremaon howrs o1 100=12.00 by, e
new hiserual floweems Chofore anthesis) of WHEA-T visited
by honey hees wore collected individusd by and cxgmined
usrder stereincroscope 10 estimar the pollen load.
Sirnbarly, Use s Lasesaal Qoveers after antesis {12,060
PAE0 b owere gbserved, Fieadly, i e e venine (300
Fhdy, that day mwwming fowersd biseaual [owens wers

T, AT e ity afenteer 2008-'09

ertllected at random and examined to estimats the pellen
loael. The wew bisexual Oowers belore auiisesie had
pollen Ioad-on Al por cont of Hlowers whereas, the
bisexual flowens after anthesis  had pollen lad on 0.7
per cent of flisvers and finally evening rundomily
eollevted brseaual flowers had pollen deposit on 5346
per cenb ol fowers (Fuble 560, A% the visit of
Foprebeloides was alse sbeerved oo pew busexusl
Mirwers before anthesis, e high level of pollinaton
ohserved maghl e due oy comulob e sifect of visi by
bk species of bees, Tnospile of visit of Boney bees,
gzl of s per cent of flowaers.only cnsured with
mrllinatisimn, AL the same . tme. e morming blssomed
bizesual Oowers whencolketed at ruklor althe evening,
highest pollinacion of 34,6 per cont was ohscied,

While obscrving the pallen deposit, the ol
number of pallen grains deposited and the pattem ol
puollen deposil suber as wdividoal, clucped as 1w
grains af mers than rea seare sonntsd nnder micossope
and tahuwlatesd Clghle 3070 The resolts ncdicated that
574 -85 2 per cenl ol pollen crains were depisitsd o
the form of single pollen grains, Even thoogh, on
dehizion of anther loke, most ot pollen Fraing weroscon
s stk vned clusmpedd, is Jeposit on sem s Dol
e b dn the form of single pollen grain, It may be
possihle thar the policn grains might spified oo (dusted)
frorn the oy of bees ducinge ol activi s s when the
Bews e repealedly visiting seor cashew Oowers, Thal
by be g redsvn even i e newly opeoed Tower

Tahle 3.5 ¥isikabion of boes by cashew Fowers obeeeved thoeseh videe recordine:

Mame of the hees

M. 0of hees visibed on 13 Visitalion rabe £ Miwer
pramicles (in 20 minnies) {seconds)
hay-1 Pray-2 Day-3 Mean+ 5.1 Runpe
Apts coromn Wl o 2 i O TAE 2 PR LN FLIF241, 005
Frendapis axvielordey 1 = 4 D041 039 30018
Table 2 “=timgtion of pillen load on stigma
.‘_v.-:r;-age Tl "-'.‘LIHH'I.H_\;IIZE; Meant 5.E Range
pollin load {pollens’ [ prollens!
stigmia} stigma)
Belume anthesis {1100 1200 [ i3 2144030 ko7
Adler gotiveses (E2.00-13.00 Ja* 1.7 4| 42 I 17
| Evennr vollected | L7000 T Sl AA8H147T 1-15

Felipweers visiled by Apis cerana indicg

5 vweers collecied ol mndon
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Table 3.7: Pattern of pollen grain depnosit on stigma

Flower types 2 of pollen sruin deposiied axs
. Single Xouble =2 (clwmp)
Betore anthezis 1110012000 b 632 |72 174
Adter anthsis (E2.00- 1300 b= 374 .2 324
Evenins collecied [L7T.00 Ly#* ha i 3.2 241

Fluwers visiled by Apus corana indica,

withuut uny anthesia, deposil of pollen gram was
ohservcdd | Table 360 I'his provides an indication that
by cnhancing the activivics of becs (pollinators), highest
lewel of pollination can be achicved. "Thos productivirs
cold be enbamnced.

J4.4 Management and conservation of pollinators
through Roral and faomal biodiversity

The floral hindiversicy of pollinatons observed
during off seazan af cashesw (rainy seazan ar cnastal
Famaeka was idencifie] with the help of Botanical
Survey of Indis, Souhern Regicial Staoa, Counlais
unk it consisted ol Lindernia anifpods | L crustocea
and [, ciliaed (Scrophularisceac) and Spermaeece
ceymordes (Rubincsac), Similarly. floral hindiversity
of pullinators observed Jduring ofl season  and
lvwerine sessen ol cashew ab =outhern Taoal Xadu
wir  fleimumn adscendens

way wdentitied. It

(8 W= TR R T Bt ol

Ihe seed of Bhaea facera annuil weed which
supports the non-Apis specics viz., Foopbeloides,
Losiogloszpn ap, and Brauniapis spowas intraduced
during sy sedsen af Kacnaraka Cashew Dievelopment
Corporateon cashew plantaton, Bajathor qad the
gamhlishment was pont. Hut when seedlings of same
was wproated from DO Bxperimontal Statioen,
shanthizodu and directly planted, it cstablished
spanmely, 1 pave an indication thiat o Duture, i slould
be cutahlished a5 potted seedling nsteal of direct
mansplanting daring rainy scason, However, on the
gstablished plans of 8. lacera, sotivines of abuve

mentnned non-Apic species wene also confimmesd und

Lierefore, the plants of e species can be mroduced 1o

FeFlowers callected ar mndom

cashewe plantutions of wesl comst whess 1 dues ol exist.

35 Studies om the determivation of insecticicde

residues in cashew apples

The cashow apple samples were coliccted al
regular intervals from the trees treated with A-
evlialothein (000375 Juring coshew apple
development stage, The cashew apple spmples
ealleced on, L3713, 21 and 25 davs atter treanmsen
ware snalvrod for the residucs of the insccticide for
studying the disstpatiom pattern. The residoes level fell
be lovee the Maxiconwms Besidue Lot ol 0,2 ppoocwilhan
15 dawe of lreaime st

Simularly, sarnplas were collected al repular
intervals from e wees enled wilh cubace] (2%
annd waere par analyred tor soedving the dissipacion
pattem. The samples eollecwed en 001,57, T4 21 and
28 cluyy uhrer treatment were analvred for the residues
ol the mssctcides. Che level of restdoes of curbaryl
also fell below the Maximum Besidus Lioal of (003 ppan

within 15 duve of tn=atenenl.

A6 Evalwation of newer insccticides against (ea

mosquite bpg (TR}

L6 Efficacy of fonpropathrin apeainst TAVE onder
ficld condition

Fenpropathrin {Meothrin 300 BOC) sapplicd by
M8 Sumitornn Chemical. India, Mumbai was cvaluaied
wruingt TMH under ficld condition in larger plots,
Sprays wore given at flushing, flowering snd tfroiting

stages. Damage on shants was assesned aftor ome moneh
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of third sproy in 0 - 4 scale. The damaee prode was
recorded in 52 shools o each tree amd dee mean damage
was worked vat. T'he damage ruting i fenpropathrin
AIRIZSRY weas on par with the reeemmended nsccticide
e cylalethein QA% The damage rating was 047
tor fenpropathuin ard 024 Tor A- cvlalotirin. In
wnlrented check. the dumage ruting way 172, There
was no significant differenee in the natural cnemy
complex in the created plars and unrreared concral
The average nummber of predatorspanicle ranaed fiom
0] - 0098 in e Tenpropatbeis trealed plos snnparsd
o 1O& in the untreated contenl, Fenpropathrin wisy
found etfective under ficld conditinn in che frialy

underaken during 2007 O and 200809 flushing

[rvitimg season, In loboratory studies, e wdulis and

e, e Tt e et oifeaes 2005-'09

mevmmpbes alloweesd o Feed on the shoots rested with this
insccticide bue conld not survive conticming the

edTicacy of the muecticide.

A7  Evaluation of synthetic fungicides against

Nower drving diseases of cashew

Spravimye of svntheue funpgiciles v, manoosch,
carbendazim and propiconisale wis luksa upon
cashow varicty MROC Sel-2 during flowenng seasan
of HI08. T'he uncpencd flowers dus o the discase were
erlimated in e spayed trees. The noidence of disease
was lower in mancozel (8.9%) teated ees [ollowed
by propiconazsle {13% ), The damage rating in

unireated comirol was 294 por cent.
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4. POST-HARVEST TECHNOLOGY

4.1 Bioavailability of minerals in cashew

Cashew apple powder of released vanelies was
prepared by autockyving ac LG psi Doe 10 puin followesd]
by drying at W tor two davs in g cabinet airflow
drver, The deied cashew apple was povwedered and sieved
throagh G mesh sicve, The siewsd material was soxhelt
cxtractacd for 2 hwich methanal and mechannl cxtracroed
cashew apple powsder was digested by bach diacid and
protecdytic ensymes separarcly and mincral
composition way determined by AAN. Results are
presented m Table 4.0 Sgmificant vanetal varation
weas moibiced for mineral composition bsth after acid
und emeyme dipestion, Mineml content in the anayme
et of caxhew apple powder of Teleased varietes s
presenled an Table 4.2 Per cenl bowvalability of
srunerils of cishew apple powder of released varetes
1& presended in Tuble 4.3, Ol of 23 vaneles anal vsed.
bioavailability of Fe aod Mo wias nil in 27 o 23
varieties respectively. Zo was ool Dioavadable o 12
wviristies . Cuand S owere not Dicasalable w e and
fonr vaneties sespectively, 5S¢ was wof Jetected w 14
varietios pamely VRI-E, VoLV 2, WA WA, VS VLG,
BFI*1, BPT-2, BUP-5, BP0, Akshava. Dhana and
argram-1. Bioavailability of Fo, Mnoand Ynis Joss
compared to o oand S lowas ohserved that sl fhe
nmincrals wers not hicavailahle in none of the varictics
andlysed. A qualicy index was developed by giving
witgrhlage from 1 to 10 for % moavailahility vandng
from (1.1 to 100k Acenrdingly the cumulative index for
different varieties 1% furnished in ‘Tahle 4.4, The
cemulative indes Tor different verieties varisd
Tewon 3 e 23, Wartely ¥-7 had hizhestindes ol 22
while varictics Ullal-4, V1, %5, BPP-6 had lowest
indox of 3.

4.2 Desipn developoent of artiliciol dever Dor row

cashevrmul

Drving exporiments were condocted with raw
civshewnuly suaked inowater Tor difTerent ome perods
e e 7200 to ondersand the deving behavionr of
wargrsoaked outs, Moisture Jillusis thavegls dillenenl
lapers vic., while nul. shell and kernef durmg drving
peniod was found ouc A concepmaal design of diver,
ennrpluving thiu lyver drving techmgue with wir supply
svslem operated by diesel powered sencrstor! doal
systern considering non-availabilivy [ ceratic electric
power supply o cashew prowing NEIT rewmons s

prepired,

43 Studies en plieronle enerpy olilfzation of

cashew shell cake

Ao hermo-aeav e eic analyser was used o
determine the wenghl Liss of cushew shell and s cake
at differant temparaturs. l’.n*]im]naf].r teials weie
candocted w0 peierate producer s wsing casier
developed by Central Institute af Agricnltural
Engincering, Bhopal. 1t was observed that produder gas
generaled from cashew shell cake burnt for about 1 h

42 min for the given feed stock 16 k).

44 Desion development and evaluation of solar

tunnel dryver for cashew apple

Studies on peperation of beal inside solar dryers
wiv., cihinet and tunnel type drver are continning due
o intcrmption of long spell of min in his region. Besulls
revealed thal ar eroperaiere mside dryer could be
increwsed o 65°C dunng bright sunshine davs iz, an

inceepse of Mo 27 batwreen 12 noon amd 2 P,
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I s piberved thal Cashew apple shices « 1- 2imim
thick- horirontally sliced) and cashew apple seoments
(sliced wertically from steo roomt cocdy reguice 14 h
and 18 I ducaion o reduee ils aoistoee paclally fe.,
[rum 3122 per cenl e 1456 per cenl (v by w sl
rednctinn of 22413 por cent is achicved i solar drving

rec e,

Clecirically operated conveclive wr oven Uryin:
nt partially drcd apple slices reguined 3 o4 bto bring
dewn the meisture level to 3,62 per cont [air
Lernpenitune ebstaimed al J070 mside conesclive air

Uryer).

4.5 Development of compact tvpe dram rossUing

maching for raw cashewnnis

Cazhewnant processing induserics and cashow
iaclinery wanulacwers o Eerala (Omilon), Tamil
Ny (Reshihora awnd Aodhra Prodesl (Palass and

etupalam) were vivied 6 understand the problems
relarzd o dram eeasting process. Bavirommencal
pollutiso Caity due o smeke smanatiog from buening
shell wath CNSL durine roastine process. healls baeicd
T eporators, aptimiration. of processing paramebers,
reasting qualicy fior befter whole kernel recrvery anc
the maojor problems of cashew processing nnifs
(otlowing drurn rowsting (DR provess. Doawing of
drum rossting muchine has been prepared. Accounting
quality azsurance factors like residenes time, rotational

speed of Joom ad feed rate after reasting and nof

crachie provess o conceplual desien [or naechaniaed

cOm TS TOHSHNYE PTOCesy iy develnped.

4.6 Design, development and performance of

onfine detection of spoiled in-shell cashewnuts

Information collected [rom cashewnul
processng umits in Kermuataka 4), Korala of anity),
Tamilnadu {61 and Andhra Prizdesh (110 am extent of
spailed kamels {proporrien) at varions stages of
processing revealed thal woaoged Ooon 975 10 5 per
centimespective of origin ol nuts. A« the tmpsirted nucs
are cither undricd or partially dricd; spoiled  nojoces

propertien in the whale lar is i gher than domesic nnts,
4.7  Value chain in cashew

A gt an "Walue chain o cashes " has been
approved unsler NAIP Compobent-2 witl an outlay of
LS54 lakhs, Dipectorate of Cusbew Besearch iy ome
of the conanrtium mambars with Cashew Export
Prometion Conneil of India {CEPC), Kollam as
consortivo leades, University of Apricoliond Scsoces,
Denpalure wnd Kerala State Cashew Development
Crmporatiom (RS0 Kallam are sluo assneiaoed in
thiz prejeet. Marions tasks 0 be accamplished by DCTR
e developios standacds for eaw cashewnun (RCM),
weiller activily studies on BCN, medermization of dmurm
roasting process. Studies on kernel drying process.
development of grader for RON, refincment of grade
standards for cashew kernel {coloor and size based),
slorape and packapge studies oo keroels eic., 1o

collabosatim willl cossoriiem pariners.
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Table 4£.1; Mineral contend (a0 me) in acid dizest of meethaml cxtracied coshew apple powder prepaced
from avtockaved and dried cashew apple (n=3)

3

Variety Fe Cu Mn fn se
_lJ_||EI|_-] ] .T.Tl'f:-. o _117; - Ui - _H-E-I_ - _Z.Zd.h_ =i
TMal-2 6,76 243 L.%5 196 214
LHlal-3 A1 14H 150 1.41 .5
LIz l=<t iy & .35 | .5H] 20 20
LM-30 13,07 1.37 124 136 175
{hintainani-1 442 (LG 1.56 1.6 4351
V-1 % .35 0.E3 Q.71 ND
Vi T.21 1.30 (1549 .84 M
W3 542 L[S 1.21 k42 M
Wog 4.5 197 L3 .54 WD
-5 TH7 2.1h 10000 157 MY
hofi ROk 177 0. 75 M ML
7 388 L&7 Q.62 2.23 2.65
MR Sel-1 LT 254 1.4 1.75 WAT
WROC Sel-2 fE3 122 1.52 0.76 4.34
Bliaskara 7.0 R4 .64 124 .26
WEI-1 355 [ 15K 2K5 3m
YRI-2 g 1.4 0.7l Lo L4k
WRI-3 418 |.53 1.77 1.54 M
BPR-1 &2l lE2 R 278 ML
B2 15 140 1.82 L4l ML¥
KPR-5 P 1.9 1.8K 1.4 M
EPP-a 2163 i3 239 6.03 figd &
Thargram | [7.7H 4.84 1.34 4.14 i B
LA 25 (1.0 2.56 142 3248
Eaamaka 5,98 | JLLE 220 L8E 2057
1¥hany 12.34 L 1.66 231 b B
Akshava T.EG 2351 20 2.32 ~D
Diharasvi 11,01 241 2,24 .92 LBE
Bhubyneywar-1 TN 1.73 208 289 14%.5
Meruthin E.3E 284 L.ES 12l 545
snlakiha 15495 2060 1.5 2.5 [.20
Anagha B.ht 280 1.25 1.36 1221
Privanka Tdl 144 201 2.4 22006
IR-2-1 126.43 147 5 265 .63
| 1 (55:) ST k47 (.67 1145 314
NI — Nol detected
1T I ST T BT e | —r e
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Table 4.2: Mineral content of enzyme digest of cashew apple powder {pg/HH mg) {n=4}

Variely Fe Cg S 5 | B Be
Ullal | i LK 0 0 1,60
Ullal-2 0 0.263 ( 0 1.55
Ullal-3 o {0,102 f) K 4002
RN B [ 11154 0T [ i
UN-501 0474 {1033 0.20) ._ 0 0474
Chintamani - | § {134 0317 [ 4,50
V-l 0 {1103 il ({182 i
) 0272 {362 BES 0.193 o
V-3 [ {191 {1 (.144% B
Vo4 0 .252 (08 0.225 0
Vs i {456 ] 0 fi
Y-t [ (LS50 1k (L1435 [
V-7 0 0278 0108 0 3137
NROC Sel- | ( .41 0,128 {433 1.923 i
MR Scl-2 §] {h s (L4 §] el |
Dfuskeirn 0 ] 0.094 0.637 5.540
YRI-1 i1 (343 (.24 l 5,445
VRI-2 0 (4356 0.141 i 0
VRI-2 0,331 ' BOST i, 380 0 0
HPFP- 1344 (L6 13,12 i (1
PP 239 (e 0 Q
BPP-5 0,206 i,159 0.092 ]
HEP-& na2s 318 0004 it (l
Thirsiam- | 0.887 0,239 0014 q a

| Bla-d94 0 2 50 {805 04115 430
Kanaky a i {1054 0.275 1702

| Dhasa 0 24125 0,166 0 0
Aln:iha}ra i T471 11526 1k 2.2

' Dharashri 0 1.015 0 K 1.76
Amrntha 0 1,854 1,381 i 0
Sulahha i} (.731 (211 0 2.5
Auiaeha o B i AR D 139
Priyanka 1 663 11369 I 1924
NDR-2-1 0 0.4 a (LE00 i
Bliubaneswa- | 0 1.374 1,517 i 13,72
CD {55 (.81 (L2006 1652 0.320 u
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Table 4.3 : Bieavailahility of minerals of cashew apple powder {%:)

Yuricly | 'Y Cu Zn Mo e
Ulial-1 0 3.5 0 0 R0 |
Uhal-2 i L9 i (¥ 734
| LMal-3 [ il 1l B B9
| Uil i 1.6 5.0 0 {t
L% -5l R¥ 24 128 0 P
Chmtarar- | 0 21.3 194 0 1000
V-1 0 19.5 0 9.5 KD
L 18 | B I 214 13
L TR [ 1906 Ly 12.3 '
Wd f 127 2.0 21.8 ND
W3 ] 211 ¥ il ND
Wi 0 258 D 154 ND
V-7 ] 9.2 4.4 JLATEXN LR
MRCC Sal-| 0 16.1 7.3 237 21
MRCE Bel-2 il 24 15 | TCRLIE
Bhaskura il i T3 1610010 10003
YRI-1 0 248 G.1 0 1000
YRI-2 | 437 1B i 0
YRI-3 73 € 234 0 ND
BT 0.0 41.7 4.3 i N3
R -2 R 4u.3 0 H L 1]
B iP5 3 2.1 35 h N
BEP-f &9 2.5 1.6 0 ND
Jhurerwen-1 45 53 0.3 0 HD
Bla-3%-4 ] AR 6,4 [ 8.4
Kanaka 3 l 23 12:1 174
[¥nana I 106000 0 0 WD
Akshaya I 585 237 0 KD
hursshn 0 42.1 0 0 EE D
Aarutha 0 bES 19.1 i 0
Sulabha [ 215 71 il LAY
Anagha i) 0 1 i A
Privanka 1] 1000 154 il 19.2
%1IH-2-1 4] 1.k 0 12.2 K
Bhubaneswar- 1 (0 795 523 0 13.7

M - Mot Jetected in acid digest
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Tahle 4.4: Commlative index for hinavailahility of minerals in cashew apple powder

Yariety Fe Lo ¥in
Ultal 1 i | il
LHal-2 [ 2 [l
LI a3 0 ) il
Al 01 2
LIN-50 1 1
Chintamani- 1 ] 3 il
Y- il 2 I
A2 | 2 %
A3 0l 2 2
- i o E
Y5 4 LI
IS 1 &
V-7 2 14
MR Sel-1 il 2 A
NROL Sel-2 i 4 ]
Bhaskaru i 0 1}
YERI-L L I B
YEI:Z b 5 i}
WHI-A 1 1 0
BPP-1 I 3 1]
| BPPg I 3 i
BPP-5 | 1 1
B 1 | il
Thurgram-1 1 | 0
BLA-39:4 [l 141 £
Kanaka iy I z
[Fhana [l T 0
Akshuya ] & 0
Dlsarazi 5 0]
Bhubansswar-1 11 5 it
Amiucia il i {
Sulabha i} A
Anaalia 0 i
Privanka L 163 [
NDR-2-1 [} i )

CH
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5. TRANSFER OF TECIINOLOGY

1 Traiming om soffwoad graffimg technigque in
cashew (SGTCD

A training programme on Csetteond gratting
L hmigque n ceshew (S0 00" was organieed al this
Drrecierte durine [9-20 Seplecober 20008, Tarbcpants
(oo the Drepaciment of Agriculmee, Andaman-and
Micabarisiand atended the prviramnme.

-

22 Special (raiping oo cashew production
technalogy

Aospecial traiming prograame oo cashew
prodecioon echinology waz avganized af this Dhicotoran
doring 22-2f Scpromber 2008 for che ifficials of
Depwrtrment 00 Aermculiors, Aodaoan aocd Micobas
Islasidz, The latest developments in the pradneticn
fechnalogy oncashew wore explained oo the treinces.
wivich comprsed of leotures, visil o espermenl plot,

wisil Lo deromsteabion plods aond processing Gciovies,

Anotber Two Sovs Lalndng progiaomne specially
arcanged for e Bepctit of farmers oF Narth Kachar
Hill Cieimcil, Aszum durimge 20-21 February 2009 on
b prodacion ebmeloey and uliizaion ol caslsw
e

53 Annual Cashew BDay

The Aaomal Cashew May was held pn 215
Fohimary 20060 ab Experimental Station, Shentimodie.

The themee sl the prigerameme was "Tronprovesd coslesw
preduction techuclogies for higher vields', The
progranime Wwas spansered by | Hrectimate Clushew nut
wned Coocow Development COCCTN, Bocli Abewl 230
facisters and other digoitavics foom Karoataka, Kerala
andgd Azsam arrcndod the programme,

Propressave tarnr shacing expericooe darine onowal cusher

Ton thee senmnior oreaniced o conneciion with e
Aaioual Cashew: Day, bl Eamamoorthe, & progiessive
cashew tarmeor, cxplained his cxperience on high
densly systen ol plasting: e alse explained aboa
"Blahann” aod "TNal 3" varieties aeown o s plor,
He opiocd sthar pepper can glao eomaken bpoas an
intererap proficably along with cushew wathouwt

il i caslisw viehl,

-

e A5, Ghot another progressive Farmeer,
eaploioed aboui De wilizavon of fallew Llaod exised
nearhy his residence for taking up cashew oultivation,
He amned tha Se follivemr suizible soil end woler
cunservilion masures, eoiie guaonbly of s waler
cag ke made @ percalate inmo the sail and thus
conservsd in the cashew garvden arsclis e ™,
Youdukumar, Frincipal Setentst CArrenumy ) compsaned
thee econeuice of establisiunent of cashes and rulsber

planrarions.

Qi Srikard, Divector, Sri Kshetra Dharmasthala
Rural Desvelopment Programnme (3K IR IDPT the Chisf
Cigzst oo Lhe cocaedon saod ial e Domoers showld
ok and make ose of the available wehinalogics at
IR, P, s that they can get maximum prodit from

et hiw,
54  Consullupcy

A lewmn of Scientists visiled the cushew
plantalions in Supoal doriog 1215 Tasary, 2009 oo
reqquesst from BALF Devclopment Reszarch Foundation,
Fone, The tzam shixlicd the seientitio teasons tor s
wigld 1 Lthe progecl arens wod surpesbsd meadsomes

o rease vield 1o the potential levals,
8.5 Prodhoction and sipply of pkating material

Diuziosr e v oiare thian Laro Lakh ceshew pralis
prestused in toqa marserics of Threctorare yoder Moga
Secd Projeor, DOCD Bevolring Fund and Institute
revenue penerabion selivity and destrbuted to farmens

and Developroent Depactonests.

TS =" e | } TIT e i
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6. CONCLUDED PROJECT

fl: Evaluation of cashew hyhrids for the
improvement of nul size in released varictics
(X1 C)

(Two experiments comcluded nnder Project
L.2: Genetic improvement of cashew lor vield

and qualily Lragis)

1Ir. k. L. Bhar
Dr b G Mayuk
Dr 1. D Addia

Projece |eader [ TUeud- XIS )
[ 2005 2007
[ 2007- 208

Project Mumber. L2

Proyject Duaration RO | i

f 1.1 Imtrodwetion

Iincashew, bt size enhances the expolt potential
of o given voarety, Ooe of e approgches o mpiove
the nut size of released voreties 15 Lhrowsh
hybridizatiom. Since most of the released varieties hd
lower mac weight (< 72 ¥ oan attempt was nude ti
improve the mot size in such rvpes by cmssing with
beld oot types.

6.1.2 Objectives

| Imsprovement of the nue size in peleased varicrics
ii] Studying the censequences of hvbridiracion on

yicld and yicld related paramctors (nat weight,
kernel weiphl and shelhing percentage!.

1.3 Teeatmenis

Tieatments

Mo, of crosscsicntricy DA+

Yeur of planting 1905

| ation 1 Kemminje
Dlesign o Unreplicabed
Plar size v Individoal frees

e o expenmens:l FllLI.I'IL'-i A I L
Mo, of border plants ¢ 2AWERI-2 aud NTIT L7

Total nis, of planes 111 +2

1.4 Hesolis and discnssion

Among the different cross combinations | the free
pen 2452 and 2475 of the cross combination BLA TS -]
(181 VTH 7114 performed better over the years with
respect b yield and yield related parametens { Tshle 6,11
The performanse of all the ofwer cross combinalion was
poor with respoct toonut size and yield

1.5 Conclosion

The tree no. 2452 and 24735 with better
performance were carried forward for furthes evaluation
in & rephicated trial.

Table 6,1: Evalnation of cashew hyhrids for the improvement of nut size in released varieties

| Agigal Cumidative No, ol Menu Mean kerne] Shelling
Lross combination Tree  vield vield harvests cummlative  mut oweight (%)
1, JHT [kgitres) vield weight  (g)
{kp'tree) ikg'tree) (g}

BLAIZY -1 (181 x 2452 26 124 & 4.1 25 25 330
YIH 7114 2473 1.0 213 G 24 (0.0 32 2
BLAT3 -L (1% 2443 i3 1ol p 2.0 5.5 22 23.2
VIH 711 2463 2l 4.5 T il 10 240 26.0
BLAIZG -] (20dh % Z2did - 4.7 3 1.6 RN 27 200
VFH 7114
V-2 x VTH 7114 2455 33 e 3 1.5 12.5 A0 24.0)

2487 1.0 4.0 6 D& g1 24 239
VTH Til44 x BLA 2447 20 164 5 33 6.3 L.a 253
139-1(18%)
VIH 7114 00P) 24380 L5 .2 1.2 8.3 23 S|
NRCC Sel-| e397 - A 14 7.0 e 3.1
NRCC Sel-2 242E L& .3 4 La 8.0 Rl il4

L 1T ————— = —— e RS o S ———— S Gl il Nt -]
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7. EDUCATION AND TRAINING

& A iy proeramme on USoleond crafling techingus in cashew (S0TC Y was ereranieed al this Dirsctomate
during 19U-20) Scptember 200K, Participants from the Department of Agriculmre, Andaman and Nicobar istand
attended the mecting, The trainees were given the practical raining on softwocd gratting technigues in cashew
and fursery naagere il practios,

®  Aspecidl training programme on "Cashew Production Technolge? was ovganized ac this Divectorate during
22-Tn Reproimber 2008 tor the afficials of Department af Agricaltore, Andaman and Nicohar Bsland. The lares
developoents in the production techneloey an cashew weee explained o the eainess, which comprised of
feclures, visil wr expeciooenl plots, visil o demoosimaen plols aod processing Laclones,

& Afraining programme on "Cashew Productiom Technology and Processing” was arganired at this Direcoorane
during 12-14 Fohmuary, 2004 for the henctit of tarmers and officials from Morth Kachar Hill conneil, Assam,
The participants were given the training on cashew coltivarion and prisceszing. The tramess were akon 1o
various axperiment plots, demonswration plots and procesying tactarics, The participants also had an apporunity
of participating in fhe Annual cashew day of DOR on 147 Febrary, 2004,

#  The Natvnul Science Day wos celebraied as "Open Doy on 28" Tebruary, 2009 at DER. Putar About 500
Hizgh Schuol sodents visited this Dicectorate. The sludant= were laken wy the cashew musewm, vanous
lbsirutories und experimental plols of tis Directoraie, The informodion ceeardine muandute of the ansiiute,
the research accomplishments were brigfed wthe visiors, The options of otlizing the inter space between
cashew plants by growing crops like pineapple and elephant fol yam were explwined. High density plunting

sysiem-emploving canopy architecwural practices wis wlse shinan.

8. LINKAGES / COLLABORATION

Namwe of the organization . ] Type of collaboration

Ceniral Food Techunloaizal Research DEBET sponsored project oo nuiraceuticals \

Inscimnts, Mysorem

SKIRDFE, Dharmasthale Maintenance of demonstruliom plits, trainings,
Blameipes Wyvuvaeays Sahukan Seva Suciely. Iamalashile disteibution of plaotimg ezl aod Aol

Naganka Seva Toust, Curivayanakele Cashew Day

Ircemrate of Coeow and Cashew Farmery training programme, Annoal
Development. Kochi Cashew Dray

Cashew Expoa Promation Coungil of Tnseeticide residue analysiz

India, Kallam,

Iepartment of Homicalture, Kamataka Farmers truining programmes
Kamataka Cashew Munufacturers'
Associnton, Mungaloves,

| Avmculbural Besearch Saton, Ullal, Manealose,

Directorate of Cashew Research-Annual Report 2008-08 4B
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9. AICRP-CASHEW CENTRES

Headguarters

The Director and Propect Coordinator (Caslicw ).
Sational Bescarch Centre for Cashiew, Patmr - 574512,
K. Rarnatuka

Phome o (25 1-281550 000, 2354090 (R 1L, 24015902 (R
EFBX : 05251 230902, 256450

Fax

POIE2AT-234350

F-mail @ nmecajufsanchametin,

rccaju@redillmeil oo,
e UG E yahco.com

Woehsite o htpatfwweonmecashew. orgdindes 1 ktm

L'miversity centres

Ina

Lan

Cashew Rescarch Station, {Andhra Pradesh
Iocicullucal Uonversiiy ), Bapatla 522 100, Guotur
izt Ganmir Thistrict  Andhes Pradesh

Phowme @ (HA33-2254 K

G-rreatl: :':'!'E'ﬁ:":IiI!"I-iIIII | ]'“

Caghew Research Station. Depariment of
Horticulmee, (Crissa niversiny of Agricnlme amd
Fochnobogy ), Bhathanesaar 75T (0, Onissy.
Phuome - 0674-2 303183

Fax Mo 0674 - 23957780

E-nuail : aicrpeashew_hbarédvahno.cnin

Apriculoural Research Swution, (Linivorsity ot
Arniculioral Sciences Chinlamant 33 125,
Chickballapoy Dhsteict, Kacataka

Prons @ E154- 250050/ 29015573

FeosMan (18154 =251k

E-mail : meddveashew @ vabioocom

3.0, Colleas of Apricoliure aod Besearcls Statio,
pindira Crandhi Krizshi Vishwa Vidyalaya),
lagdalpurdti (5. Kumharawand, Hastar District,
Chhatisgarh

Phone POTTRAZANT M, 229200

Fux Mo, 07 TRI-Z2950]

E-mail - zars_igawdereditrail.com

Regional Research Statdon, (Bidhon Clhaadea
Krishi Wiswa Vidyalaya), Thargram Furm, PO
Thargram - 21 5S0H7. Midnapore {Wost)
Brisrrict, West Bengal,

Phong ; 03221203300

E-mail : podevalimind 197 L @redillmanl coo

3. Cashew Eesearch Btation, (Kerala Aericoltoral
Llniversivy ), Madakhathara 53065 L Thosswr THs,, Kemda
Plcsive auad Fax s 04372370330
E-rmail : Kavcagjui@redilimail. com

Joo Bepionad Ammculiural Besearch Statiom, (Rerala
Acnicultural Universalvy, Filicode 871 353,
Kasarerod Dhstricl, Kerale

Phuone: Q672260632 22604 50)

Fox Xo 04a7-2260554

C-rmal: rors ped@ Xauan

Ho Hemonal it Bescarch Stuton, (1 Balassheh
Sawant  Konkan  Krishi | Vidvapoeoth),
Vengurle 416 516, Sindhudure istrice, Maharashiea
[ehcfux © (2300-2R224, Phome 1 262653, 263275 ¢ Farm)
I-mail: rfrsdsanc harnetin

9. Regiomsl Kosearch Station, (Tamil MNadu
Agricoltural Laiversicy), Yridhachalam o0 00 1.
Cuddalore Trstrict, Tamil Madu,

Phome [ 143-238231
Fax Mo, (14 3-Z55 14}
F-mailzarsvrieman. ac, inrsyricernanac,in

LC Agaricaliunsl Txrperionental Ststien,
Mavsarn Apreculiucal Uoversily
Parwi. Pandi taduk, Walsad Disu
TR ks

L1, Tharkbamd

Unider Barsa Avmcultore] Uneversity
Eis e Cet
I, KRC College of Horticultwre,
Arabhavi - 391 310,

Cokak Taluk, Belgaven Disll, Karoataka
Fhoie ¢ 05332 284 502 (0¥

L2

[CAR Research Complex Tor Gow
ELa Ol Gurt, Gaoa

FPhone : Q832-2 28267700

Bl diresctor@ ioamma. res.

Ao AR Hescarch Complex ror MEH Rezion,
Harupani - 703 1005

Mlerhalayy

Phone - {13R-Z37FESTI0N

F-mail; discctardEicarnch.conerin

bl |
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10, PUBLICATIONS

T Kesearch Publicatinn

Ahdul Salam , M, Taceb Fobo I Megals Tosepa,
Mint Podval, Prosanma Komar, Tadukomar, M.
and Bhar, W0 206 Clna nrinaniae satimadion of
sotl Teculiny and fertihizer recummendotimes
(L ERC ron cashew Aoaogealivig covddsonods
JoPlonioien Crops 30 {21 30 94,

Balwsubramanian, 102006, Clsmacic dehydration
cliacactesistics ol covenul cubes, S Muasianon
Corans B RS-,

Baluzubrosaman, Do 207, Opomisatiim of
[rowes=ing perameters using tarm level
casliewenul processige. Agricalivra Diaineesring
Tizaohy 31021:.35-41.

Bhat. .G Naamge. KV, Ywdukurnur, M. and
Ml.Lre Mavak, p2000 Cashew Koscdrch and
Techoalozy Sfaws o lodia, In: Sovvenir of
FLAUCRKOSYM XAV (Hd, By D KLY, Magumags
and T, B, Bhary SNROC, Poti, ppas 7o,

Bhat, PN andd Baviprassd, T8, 2008, Stodics
e Hnddaoe and chilorperishicos pesidue s ncasles
hernels. S of Flannaten Cremy 360020 142-1:4

EBlal. B5. apsd Baviprasad, TN, 2008, Sex

pharemane of tea mesguite bug Sadnpeliis

corrteeedd Blgnaret {Miridae Heerapterst, Joof

Yemtorron Clropy 36003040450

Mavak, M. O Swanv, K BUM. | Yadukarnoac
M. und Raviprasad 1% 5N, 0K . Efrece of himb
proning an growrh and wield of Tour cashew
( Aracardinm eccideniale L) varieties | .
Pl lf'."uj'.‘pr!: Fai 5 Alk]-505,

Haviprasad M. ancd Moaoarap KOV 2008,
Respanses of cashew stem and root Dorers
(Plapgederys spps o host plant dervalvves wnder
oifaccometer and clectraanmmnnogram {EACH

evaluaiivns, . Mandaion Cropy 3 (A02A82-387,

Taduknmar, Rejani K.aod Nadan, 5.1 2008,
Stedies om green mwnunne m mpen density
cashow archards, L Plaeetion: Crops: 00350

205-20%,

102

Yaduknmar, M. Rejani. R, and I'rabhakar B, 2008,
Ferfiaation for «fficieal waler and ouliiest
imanazcment i hiab Jensiey cashew plantation.
5 Plaadaron Crogg, T2 102 11E

Papers presented o Svinposia ! Workslop /
Seinar

Balazsobeamanian, [, 209, Researchable areas
in Past hareest Techoology o Addiess Chashe w
Inchozatre selaned Probledns, In: Dnlecles mesting
an "Cazbew Processing relawed Problems and
Frolable Saluncs” condusted ol Direclorale of
Cashew Research. Pavlur, Earnatoha vo 67
March, 2069,

DBaolwsubrumanian, 2009, Cuashewnut processing
— Oppporianities aed chullengres, Tz Techan week
proaran - Tssues pelaled o eapoer of cushew and
mange, conducted ot Bonkan Erishi Widya Peetin
Prapedi; Maharashta docing 1.3 Jamaiy, 200%.

Ebhat, M G. K %V Magariga awd D
Baluznkramanian. 2H08, Pest Harvest Technolog s
0l Caghew, Tno Intoractive maeting o post
harrvesst lechnology of hortieultoral crops keld
Tediogy Dipslitsle of ITuorbiceliural research.
Bangaloee, India Juriog 23 - 24 Aupust, 2008,

Blial. 5. and Raviprasad. T.H. 2008, Sex
heromons af req mosquito g Helopeltis
gifeaidt Rignorer (Miridac:Heteroptera), Tog
Plantation  Crops  Symposiom =X V1]
FPLACEOSYM-XVILD held gt Inrcemwate of
Cashew Researcs, Puttur ducusg: 19-12 December
20,

Mavak MG, 2009 0 Implesssoiaton of Megxn
Scocd Mrofect ar THIR, Pate and position of
Revalving Fund, Im: The review meeting of
ey Seed Project held af NASC Complex, Mow
Dielhi oo 6lh Tunwary 2005,

Suyak ML 2000, Stutus on cushow germplasm
cellection o Andamso wnd Micobar islands Tn:
sermioaf cum warkelop oo staius anl siralepies
far herciculmral Development i Andasan and
siceshar islundy held st CARL Port Blair during
25-25 Tunuary A0
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Svndurarap, [, Bhat PE. sl Baviprisad TH.
HI0E. Evalustion of orgunic pest management
technigues agaimst tea mosguito hug in cashew., In:
Matianal Confercnes an arganic farming in
Heticoleal Crops beld an Centa] Tlaotaion Crops
Research Instiute, Rosaraznd, 13-1 B Oulober 2008,

Yaduknmar, N, 2004, Nutricar Tmamics in
cashew In: Ioferactive mecting o Mulricnl
Drvpsrnaes o Horbicultvead Crops held at Tndian
Institte of Horgeolunsl Besearch . Hessamagehar,
Humgalore 3606045 during 14-15 June, 2004,

Yoadubumow, M., MNayak, MGl Bhae, MG,
2005, Technalogieal tnlerventon Do areanic
praduoction of cashew. Iz Mational conforence
an arganic farming in hartienimral crops with
special relerence o Plantanon crops ar CRCRIL
Kasarapod, Kerala, duringe | 13- E8 Cousber: 2008,

Frogrammie and abstracts pp: 21-22.

Yadokmmae M. | Raviprasad TN, Bhat, M, G
2008, States of (e elfect of clunaie chaoees va

wield amd insect pest incudence 1 cashew. In

Hruwin storming session om Impact A ssessment of

Clirate Change for Kescarch Pricricy Planning
i Hodtieultral Crops Central Podato Research
Insintute. Shimala- 17 1000, ITF, India: pp. 100- 1044
durimes 6-7 Seplermnber 2008 (Cditsd by 5.5, Lal

and orhoars ),

N Yodubumar, B Rejoo and Bha, MG, 2008,
Soope Tor adoption of soul ansd weler managremesnt
technigues toineroese Sashow yiclds imAndarman
and Micobar Islands, In: MNational Level Weorkshop
ciun Seriar Do Statos and Futuze Susegies [

T, iR ferdareTa aftres gfoaes 200809

103

14

1.5

Horticalture Development in Andaman and
Micobar Tslands held ol Central Apncoliure
Research Institute, Portblaie 744 101 Andaaran and
Micoher Islands durimg 23-25 January, 20819,

Technical Keports ! Bulleting / Compendia

Prirccoorate of {Cashew Bescarch . 2080, A ninual

Report 2007-08, Puttur, Kamutaka, 72 pp.

Directorate of Casbew Researc . 2008, Research
Highlighrs 2007 08, Mipp

Urircomorate of Cashew Rescarch, 200E, Cashew
Mews, Mewaletier, Yol 12010, Jun-lun 2008,

Puttur, Kacnataka, 8 pp.

Diivectavate of Cashew Reseach, 2008, Cashew
M, Mewslotter, Vol 13 021 Jdal - Dee MM,
Thutiur, Kacsataka & pp

Extension bulletins ! pamphlets

Nuwak MG, Bhat BS. and Raviprasad s 20U
Top warking in cashew (Ranoadad: Direciocile
of Clushew Besearch Bxiension Handoer o 14
(Revised) | Gpp,

Todubvmar M. Mook MG oo Bhatl P25, 2000
Cashew Culrivation Practices (Raonaday
Directorike of Cashew Besearch FExtension

Handlour Mo | CRevised), Gpp
Technical bulletin

Yadubkomar Mo and Repooi B 2008, Sail and
Water Management in Cashew Mantations,
Technical Bulletn No 0L Directorate of Cashow

Bescarch. 12 pp.
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11. LIST OF ONGOING RESEARCH PROJECTS

Project Mo, Titke
1 CROFIMPROYEMENT B
1.1 Coollscton, conseryiti coutng and evaluation of cashow gormplasm (WG Nayak,
BLG BhatRamkesh 5% e and PS5 Bhaty;
1.2 DEnelic  improse b Jor vield snd gualiny ety LD AdEz MG Novak,
RBoenkesh Meeoa aonc o oo Bhat),
Ml Taoe Malecular claracten coion of cashew usiog BAPE and tsoeyome imarkers  Thunsappaiaby |
[RT Idenrification of o2 dar markers linked o coonomic chuacters incasiew (Thinumappaiah, |
|

Modecular chase Jrefion ot cashew germplazm CThimmmappaiah)

I CROP VMANAGEMVIENT

[ T2

2.8

211

bPedilizer appiication and prning erials inchigh density planaticn: (N adukimarn,
Efivocy of ol and waler conservalion with orgunie snd imorgsnic manurng in cashes
sanden growsn o slope aeas (B Bejant aod M. Yadukumr)

Porformanee of high vielding varictics of cashew in ditforenr high density planting
oM Yaduk amar end L LY Adiza),

Bejuvenation of bees of high depsity cashew crohards throesh canopy manaasment
o Yadokomar and MG, Mavak}

Crreen marturing in cushew by imerease prsductivity of cashew (&, Yadukumarand B Hejani),
CGicegraphical information system (GES ) and oot sensing (RS ecluselozios to develop i
sparial datahase and to ideatify suialle areas forexpanding cazhew cyliivation  Asiody al
farm level (K. Eojani and M. Yaduknmar),

Ranal stk sludizs in cashew (100 Az end MG Navak).

Crhzer "Trial  Effcerof faliar applicarion of mumicnts on geoweb, froin 2o, vield and nor goality of cashew
I CROF PROYTECTIHN

Jll
312
£ )

31=
3.15
Pad upr Traal

Ok, Lol
b, Lrial

Trrvestiratdots o neect G assoctals with cashewnul kermel s TH Bavipreasad and P, Hhati. |
Batle ool pollingtors m onproving prodectivity of cashew (T2 Sonduraraju ).

Stuchiess n sex pheromone ol shom tip caterpillar fypierime fafigrasma ML (Gelichiidac:
Lepadoptesa) (D Sundurariu and T8 Reviprasacd ),

Stedies vnthe dewrrunativo of msectcnde residue gn cashew apples (P5.HBhat and
TN, Feviprasady,

Coalimtzon of dltermate lechoigues for the menaeement of cushew slem dand ool Borer
(T Ravipmead and TS Bliad,

Evaluanoo of mewer grseclicides agaust ea mosguibo beg flelopeliy anionil Sec PSRl
Eraluition ol spmdbetic Tungicides agumst Mowerng dieases ol casbew 1D Suadarazge and PS Bhat)
Sludies i cavses of Black spol [onoaton oo casbew kemel [T . Baviprosad)

IY_POST HARVEST TECHNOLOGY

4. H!

J
.01

4.12
' 4.13

4. 54

{ ¥osw. trial

|

¥ TRANSFER OF TECINOLOGY

Asresament of bt avatlability of mineruly in ceshew (K. Nagaraju).

Desion, develupmentol analwial dever Tor raw casbiew nuts (D, Balasubramanian),
Studies v altemate eospey viilizaton of cashew ool shell cabe (D Balasobrmeaniany,
Desien Jdevelopment and evaluation of solar winnel dever [or cashew spple (D,
Balasulramanisn.

Dovelopment of compact type dmm raasting machine for rasw cashew ooes (T,
Halasuhramanian .

13csign . develnpment and performunce of onling detection of spoited in dshell cashew nars |
(Er, Balasubramanzan).

Transrer of tcehnology programme in cashow
LG Mayak P.S Blal. N Ysdukoowe, T Aies and Rarnkesh Meena).

Directorate of Cashew Research-Annual Report 2008-"09
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12. IMPORTANT MEETINGS AND SIGNIFICANT DECISIONS

131 Research Advisory Commiittee

Peaf, Tn R Ray, Viee Chancellor £ hairman
Chiesn University ol Apnculiume and Techoclogy

Bhubamseshooar 731 003 Orissy

D I Trwdappan, Boteer Dreauy {TIoricaline Blember
23 Abhirarn Mazrar, Nuaraysraporarn Tse bl Road

Murayanupurany Waest, Maduen 625 014

Tamil Mady

Dr. 3N Khare, Cr-Drean, TNEY Y. Jubalpar (MEF) Aemnber
24, Buvindrandggar, Adhartal, Jubalpur S82004 M P

D, Marendra Ko, Former Threstor Mernder
I Mrectorate nf Persomnel, RO Bhawan, Fajajp Man,
Moo Dl TR

12 BM: Sabimeath, Edrector of Bescarch Member
LiAs, I Farwacd SEO TR, Karmataka

12 8. Rajan, Asstt irector Creneral (Hort D wemher
lndian Conncil of Agriculmral Keoscarch

Erishi Avgsandban Bhavan I1, Pusa

Mew Dellafn 110012

M. Cariac Toho, 10252057, san Diticial Momlsar
EME Rezidency Kuamkozhi, Thimvananthapueanm,

Ferili

[, PW. Haldankar, Proficzsar and Head P - ial Meinher

Depariment of Torticulivee, Colleee of Apnculloee
L. Balasuheh Suwant Eonkan Knsh ¥idvapesth
Prapoli - 415 712, Ratnagin cistict. Maharashira

D MG Bhaol, Direcioc Mlember
Irrectomate af Cushew Hescarch
Putter, Karmataka-574 2002

Proadids Wavak sMenmhor-Socretary
Principal Scicafist {Horticwltre)

Directorate of Cashew Besaaich,

Pullor 574 202

Compasition of ¥ RAC js wef 5 12308 a5 por the Cifice order ENCE T-12008-04-% dated 17th Preeemle:
2000 Lo thiee veas,

The tiest meeting of the fifth RAC (13" meeting) of this Directorate was beld an 8 June 2008 under the
Chairmanship of Peofl DLE Ray. Yice ChancellorCrizss Lniversity of Agricalomre and "Tachnology, Bhulaneghasar
T 03 Orissa, D 50 Rajan, Ty, MM Khare, De. Marendra Kumar and De, TR, Haldaonkar paaticipated o e
iaveeliisg, The progiess made wieder e research projecis was discossed ol meeling,

% Diractorate of Cashew Research-Annual Report 200808 53
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122, Tnstitele Manneemenl Connnilice

Mame and Address Slalus
D BIC Bliat. Disector, DCE, Pullue, - 374202, TE Destricl, Karpataki, Clugirrmiin
Pli: QB23 12315330, 220002 ((n 230002 (R

r. %, Rajan, Assistant Divector Geoneeal {(Hor-1, WAR,  Krishi Aomsandlan AMamber
Bhavan-T1, New Belh-E10 012, 011-25842447 (0

The Joiot Director of Hoienlmrs Flantation Crops & Plaos Protcction ). Member
Lulbarh, Dangalore-560 004, Kurmuleka

D, I Veokadesha, Divectes of Bustooctiea (TTael), Tlosiculive Callepe, Merper
Mudhigreme =377 132 Chwckmuealore, Iastrcl, karmabuka
C2NA-ZRNZ2 (00 BE203-22H0T4 TR, Mabile: QEaquiniu] 2

Semer Dinance & Accounts Offcer, Cenral Pluntaton Crops Bescarch Mcmher
Inscimte, Kodlo, Kasarazodu- 471 124 Eerala

. 12, Balazimha, Hewd, CPCRI Regional Station, Vimal-374243, Meomher
Dk disteiet, Kavsataka, 08235 203288 (0 08233 253924 (R}

B, KV Magaraji, Principal Scicatist [ Binchemistrgd, DR, Momhor
Putter - 574202, DK Dhsteict, Baaeataks  Phe 0823 [-2300402

I, Thinvmappiah, Principal Scicatist [ Gienctics & Coiogentics), Member
DCE, Pottur - 574202, DK District, Karmataka, Pl 08231-230902

Dy 08z, Y 12 Bjand Scicntist (5odl & Water conscrvarion BEnginearing |, Memiber
DCE, Putler- 274002 DE Dhatnel Karnetaka, Ph: 8251220006500

L' M. Haldlankss, Professor and Head Depammen of Horicoiiue, Menber
Collsee sl Apnculiere, D Bulasaheb Sawanl Konban Ershs Vidsopeetb.
Mapel 115712, Rarmagin Dsrriar, Mahssbtta, Maohile: (0431304721 7 (0423105350

Covriae John, TU-2552H057 . KME Residency. kunnukicshi hdcrnher
Thirveananthaparam, Kerala

Assl, Adminisrutive Cfficer, DORE, Pulur- 374202, DK Distmcy, Bamataks Member
M 08251 2E0002 230440

'k Institite Mansgoment. Cormmittee et twice an 22112008 and T2 and reviewed the rogress of
reseiely project and ad-hos projects, The equiproents w be porclased and e works wbe undenaken dunng the current
viear af X1 Plan penod were inalized donng the meeting=. The [MOC': tenuee 1= for three vears from 28-11-2006,

12.3 Instituie Bescarch Commilice (TR Mecling

The 21er Institure Besearch Cormmittee (1RC maering was hald an 29 30 May 2008, [n he neadoctosy
rermarks, D, BLG. Bhat, Direcwr, DCR, Polter aod Chairman of the TRC mesting: brigfed absoul the progress
made in ditfforent rescatch projoces. e b4 bl Sulam, KAL ‘cllavani releazed "Rescarch Highliehts' 200608
of the Directocate, Theave weie fechnical sessions on "Clop Managermeit' choared by D B AdIul Salame ; 'Crup
Improvenent’ chuired by D WLGoBbar Cmop Frotection' chaired by D K. Chandramehunan, CPCRL Kasaragod |
CPeat-Harvess Tachnolegy’ chairad U Anil Kamar by, ClAaE, Bhapal and Transter of Teehooloey” chaiced
by DrbdCebhat The scientiste of the Dirsclorale presenled progress made under vanons progests.
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1.5 Institute Joind Stafl Cowncil (1JSC)

Shr. K. buthraju

Otficial Side

i, MAT. Bhat Chaimman

13, Sundararaju Memher {Lptn ] B2 H0)
D L Adiza Memiber

Shr. K. Sunjeeva Mentber

Shei TL Gavesha Membes

D s B Bejani hlinber Seoretary

sitaff side

Member-Secromry

Shro KoV Hamesh Babu Aember (CTSCY
Shri. .M. Lingaruiu Member '
Shn. K. Balappa Gowda Mermber
S I Veerappa zowda Member
Memher

| A, K. Lloanaria Sherrs

The L met tour times ac quarterly intervals during the year wo discuss ahout stalf wellfare actoaties
i260 RAJBASHA
T A e e

AN FETEAA A

L 20 L SR
. EL AL —ﬁ'gm sy
3. A1 445 di) T
&4 FfrFran'T =
6. 4 .{' TH, A AT 244
7. S % TEeE T
R IEAR R Haidy
10. & T 0T T

T ZU0H- w‘run:uul FET= AhT & =1 o AN 5 au | "Tﬁ_ﬁT“l_r' TR T 27 757 ol

_l"'l_-I_T"-l'-[t-T-_ feRET T | "r-r B 1:--'I g 4' u GHI U IU -'-_[:"rll 4: S J-I“J-II I:]:|| Tear T

a4 e sd ol mm Cot R e 1 | A | F Rl [ B e | S W ) B e e o A Y B e
F g I & 79 B T | A o O B o

ol e e eiE R e Ten R R i R R B R s e e | R M R e S R e |
(E e e | Rl e et B C | e | T i Bl L i e 1 R R e
o 2 Y T W) = A [ P

arlilwad H A =T HGh, T, HIED AT F (A9 5 a99E T E | Rl & iEAl H e
FA & T T T F 0 FAT FAT AR SEATE F A A T | E T
T2 T T W AR 1 E Weer 9 IEE 3 9 A £
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27 M e B O s e s L T |vc1.| [ HIFAT [ & A9 4|u i e
(Rl gt rlehl s o 25 Sta clelridl 3 oRE et g) aai i e gdlan adal B A el
i ETRE & W T E e o] o e o M B v B TR

5, e A A |, T TIT ] BT ATHATGE TR AT gs | 3 A R AT
'-rr'-—-rq»_T?-'n‘rq—ﬁ- T '-hH-II-"1-'-|| = P (e S S Py e i g '-"[Trﬂ‘.'fr-':[muwu 7 e |
Alerpd] Hp T #ie dofsalq T 1 e Anulrm 4 gl v nmialEal & g e S 3E o9r e W
T, T T[T, SRS 5 5 SO A 2a s AT | S 7 A e W T | e A e
R e il

=i e e & FeAal & gl & B g e T o B W R s s B
et | e (el 4 H ksl e |

[4cdad 1428 s Agd Gty sy § (20 sm warm w0 ood stEE Al W
Tt T ST AT A .’qtnl'Jiq"“;r ECA R AR i | e E [ Tl o
“?T‘qi‘HTJ‘r TI Bk L T "-'=r|"'1'- TS TP & T o AT | e ﬁ ETEL q#--l =
arl -,—- L-':-:"' H Eh.l e '-th th -H-H'I J'I Yl wlEley H ‘IH:I"' [dhénl e | Hata s '-F_*.TI"'*.I -| T H] TF‘"_'-I_
ol T 1’.T s 1A Gl o M e W T e o {1|:n_: ECRE (R e

13, PARTICIPATION IN SYMPOSIA / CONFERENCES /
SEMINARS / MEETINGS

Ghat MG, Inleraciiee msehineon Nulrienl Drienemies in P4-15 Lpne. 2008
Yadukuwmar, M. Huorticultral Crops held gt Indian Institue of
Haorticultural Rescarch , Hesssraprhacta, Hanpa i,
Bkl M.C. LA Boand Megtmg of Kamataky Cushew Development 21 June 2000,
Comporation (KCTET Mangalons an Mangalons
Mayak, Wi Mectinge on Innovative Extenston methodologics heid at 1THRE, 24 Junc, 200K,
Hangalnr
Mayuk, ML Anmuel das L'l:'tnl::ﬁiu_l.zn of Fane Jeehruthi, Baral development, 26 .Iuni‘-_,'EIIIH.
dividenid sharing and de - addiction programme of SKIR P
at Pomir,
Ehat, k(5 Thivd msccting of ‘Stecring Commikes on sshoa! o Krishi & ek 2000,
Bhawan, Mow Pethi
Hhat, M.Lh Imterwctive Mecomnean Pist Harvest Teshnoloey 224 Angnst, 2.
MNaguraja K. in: Hormicultural Crops af Indisn Institure of
Hrearicnlmeal Reseach, Bangahon:.
Blae, b0 Brain- Seoring seasion an Hnpact Arstasment af L Gl B presber, 2000E
[ Akl Lk Change tor Research Triotny Planning in |
o Raviprazad , TN, Hotwultorsl Crops’ at Central Totido Research Tistitute, |
Shueoda- 171001, TIT:

Bhat, M.G. L4 Boand Mecting of Kaunataka Cashew Developnment 4 Olober 2008,
Corporation (RCDE ), Mansalore el 30" Arwoal Geperal |
Mesinne, ol Manoalore

Mayuk, M.G. Review mestion of casliew Research Proericme of ICAR T idciober 2008,
Ressarch Complex, Giee Fleld wt Tha farm, O Gou, |
i Bhat, M.C NaiouaE Conlemnce oo Deoanic Faindag o ITosicaltural 1518 Ciebober. 2008,

Yacdukumar, M Crops with Spevial Relersnce Lu Pluritation Crops held o Centrel
sundararajn, 1 Mantation Craps Rescarch Instimte , Basaragod $71 124, Kerada

Directorate of Cashew Research-Annual Report 2008-'09 5
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T 30 October -1

Baiaznbramanian I

Blhat, M.,

Euopa, T B.

IHrector and all

Scienlisls
Hhar, M1
Mevuk, M.Cr.
[hai G

Yenluk umiar, M.

Mayak, M.G.

IFircooor and
ull Scientists

Bt M.,

Tl..'d.i.T.I'i]'l_L’, Cum Wirrbeshop on Intellectual Property and ' lechmodigy
Management held at Centeal Tuber Crops Research
Institure, Sreckariam, Thimvananthapuram, Kerala

Mool Senurcar on Pipecaceae al Indiao Inslilue of Spices
Reacarch, Calient

Matkensal Seminar oa Developments in Sedl Seiemee H03 -

T2 Annual Convention of Indian Socicty of Soil Bcicnee held at
Lniversity of Agrcultomal Sciences , Bangulore.

Plantation Crops Symposiom - XVTHPLACROSY M XV
held at Donsctorwee of Cashew Reseanch, Puttur 37 2002, Kamatakn

Eevicw macting of Mega Sced Projecr” Secd Production in
Agrnculturel Crops and  Fsheries © at NASC Complex, 1CAR,
e Delh,

ICAR Divectorts conference at XNASC Complex. ICAR,

~ew Dhelhi,

Mationel Level Workzhop cum Seminar (n Status

ared Future Strategies Tor Hostieuliure Development i Andeman

and Micobar Islands held az Cential Agriculmre Reseach
Inatitude, Porthlar 7100 Andeman and ™ ionhar [5lands.

[nteractive meeting on "Cashew Processing related

Probicms and Probahle Solutions” puntly eonducted by DURE,
Pullur, CEPC, Kechs and KCMA, Mangalore al Direcioraie of
Cashew Rescarch, Purun, Karataka,

1427 Board Meeiung of Kacostoka Casliew Developomient
Corparation (KOO, Mangalere and 3P Anneal € neral
Mecting - at Mangalore

Noverber 2008

2 1= Movernbier, 2008,

230 Movembier, 2008,

10 13 Diocemibar, 2008,

J-0 January, 2rEG,

15-T6 bamssry, 200EL

23 - 25 Janoary, 2(419,

fa March, 2004,

23 Murch 2009

14, FARMER’S DAY/KRISHIMELA/EXHIBITION/

Mayik, M.C

Mayuk, M.Cr.

Muyulk, MLLs.
Bhat, P.5,

birccror, all

CAMPAIGNS/CONSULTANCY

Krishi Mela Programmes orgamised by SKI?RDE and

Self Help {imoup of Bellippadi near Pattur, Karnmataka,
Krishi Mels programme of SEDREP held at Mundoor,
Puttur, Karnataka.

Lonsulancy wisit © (hojarat {Nevsari, Valsad and [ang
distriets) for guidance oo cashew cultivation to the
beneficiaries of BAIF Development Researcl Fovedation, Puss,
Annual Cashow ay at DOR, Pomure

Sclentists, techiicad and

dlamsttive stall

Al Seienisc:

Matiooal Scieace Day 2009

r

.%@

E

M1 December, 2008,

24 Jannary, 204,

12- T Felaary, 2009,

21 February, 2009,

28 February, 200K,

Directorate of Cashew Besearch-Annual Report 2008-'09
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15. DELEGATION/TRAINING

Nayak. M.05. Truiming, proyeramme on Creneral Manasement 21 July - 8 Aupuse, 2NH
Programme at Administrativee Seatt College of India,
Hyde ralxad

Tadukimar, N, Training Com Workshop an Inicilcetnal Propemy and HiOcroher -1 Movemlser, 200

Tewlales s Mavageinent held at Cepreal Tubser Crops
RBeearch Insiitole, Srevhanany, Thuruvdiaotapunon, Keralo

Bejam. R, Shorl Cowrse on Application of GI5 o Plant Biodiversiny 23 Febevary 1o & March, 2005,

wnd Hortewlitume!

16. DISTINGUISHED VISITORS

S Anthony De Sa | TAS 30 Apnl, 2008,
IJiraator

LININEY Contre for South Sonch [ndustrial eo-onoration

(TCEEICY, New Delhi

S, K. Lall 300 April, I,
Matioual Progiamune Officer
TTNIDMY Centre [or South South Industrial co-operation {TCS5IC),
Mew Db
i ILE Singh 13 Dregeinbeer 2004
| Deputy Director General (Hort}
ICAR, Sow Delhi
Smi. AK. Upsdhvay 24 December, M08,
Additional Secrotary, DARE
and Secretary ICAR
Covenunent of Tndia
Mew Delhi,

Do Theilok Chandea a Febmiary, 2004,
Avssistont Coanrussiooner
Puttur, Karnataky.

e ey T N i — e — s, S N T T B 1 iy Dt 2R LS U e a L T b b | s T e, i b
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17. PERSONNEL
Vianaperial
EHrectos I M5 Bhat

171 Scientifye

Discipline Seientist scientist SrSchentist Prisvientist "okl {Incl.
(srscale) Yarant posts)
Arricultural L. D, Balusubrarnanian - |
[ASPEY
Apriculterl — _ PS5, Bhat Ly Sundararau Ay
Entnmmnlogy TN Ruviprasud  (Hpeo THZ0W)

Aomil Bxlension Wacunl - - - Ity

Biachemistry (PL5zi) - - KW Magaraja 1
[

Baslechouology - - - Thirmmappeiah |

(Com. & Uyt
Cogpates Appiicatios P Sreckanth ® - |

Cremelics und Wacant Waant — 22

[ fj.-'rng-::nnrsr:-s

HaorticuliTe Ramkcsh — LIy Adiga bd.C3. Nayak 44{1)
Mesna YVacant | post
(v £13.5.08)

Plant Physiology WaCHn - — L {1}
Sl Suienve —_ —_ _ M Tadukvemar (A I
Soil and Water Cons. - B Hejani — — |

Capa.

Soil Seience - Sail
Phusics and waler —_ —_ - TR R upagwee £ 3010004 I

SOnESVation

Tortal 53 1 (2] ail) 14 {6}

Do stody leave Tur PhuD.

Figures in the parantheses indicats no. of vacant pasts,

% Directorate of Cashew Research-Annual Report 2008-'09 59
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17.2, Technieal

En. Ko Murehiknshna [Famm Supennbendent 1(7-1)
A B Adballa Fam Superintendent ' (7-8)
ari. A Padmanabha Helbbar Tech, Oiticer (Elee,) (T 3)

Sii R Aauleociy Tech, Olcer (1) (T-60

Sn. Prakash © Bhiar Tech. Odcer (T-4)

Sn. Mo lamkundan Techmcad Ofwer 1231

Sn. B Muothuraju ‘lechnical (fficer (Computer) {1-5)
A K. Scetharama Technical (fficor (-5} (Farm)
Sii. Lakshopatiu Technical Oificer {T-53

Sri. B, Loakshusha Techimeal Oflcer (T-53

S EC W Ramesh Babu Techocal Oilcer (T-5;

AL Poovappa Guwda (T4 Ravishaokio Prasad. K. Babu Poojarcy, Sii. Bejo Velpos, Soi. KR Madbavan(uple
200 and Se. K. Umanath (T2

1725 Admingsdration

S Cianesho Acsvilanl Dinance and Acoownts CHTcer
Sk Sunjecva Axsvitant Admimistrative Cificer
Sri. K. Jayarama Maik Asnistant Administrative Officer (Stores)

M= H. Jayashree and Sn. (LG Varghese (Pemsonal Assistants): M, K. Heshma (e Stenngrapher); Sn. KM
Lingara and Mz, M, Hatna Ranjani {Assiztants} Ms. Winne Lobo, Sri. Rasario Mascarcnhas and Ms, 1.oela
(LI5S Ulma Shankar and Ma Fadming Koy (1.0C0 Seic K, Balappa Gowda |Gestetnee Cperatar)

18. MISCELLANEOUS

18.1 Posting oursery information on DR, Websiie

Information on avuilubility of about 25 lakh cushew prafis produced i ceshew numsenies of five cashew
arowing starcs were posted in DR, wehsite for the henefic of cashow growens all over the counory.

18.2 Visitors

Abwout L300 visiteds viz,, Gacmers. development department officials were provided koowledos abouf the
research and development aolivities of DCR. el

13.3 Consollancies
A consultansy g was macde w Cujarel (NWavsar, Yalsud and Dang districts) donng Hest wesk of Tebruary,
Ity offer exper adviee on eashow cultivarion o the mribal farmors who are the beneficiarics of BAIR
Development Rescach Foundarion, Pung. The farmers were given advice mainly on cashew colfivarion
aspects such as magoing, tiniog and proging aod plane proteciion, The team of scentists o DR,
strested e oreamization W Uy Jillecent cashew vwdeties i the region o know the suitabilicy of the
varicties ancd also to oversome the fower drvine probleny

184 PLACROSYM X¥il

Plantation Crops Symposinm {PLACROSY M) is held hicnmially at ditforons Rescarch Institomes engaged
un Besearch and Development of Flantation Ceaps in the cannrey, The ceaps incinde arecannt, cashew,
cooon cosonl, collee, oil pale, rubber, spices and e, TLACROSYR was nidated with an objechve o
brimg the seientsts worlaings v thess coops W o comenson platlorm for meracion aod exchunes of weos ad
technologics developed in vartous member mstitutions and b formulate strategies to solve the problems in
plantation sector, PLACROSYM - XV {cighteenth in the serics) was held at [drcetomate of (ashow
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Rescarch, Potherduring 10-13 December 20006, hae theme of the symposiom was "Achicving competitivencss
through bmprovement of productivity and quality o plangation crops®, D MG, Bhat, Diveeror, DR,
Futtar was the Cenend Charman and D KV Naparaga, Pnncipal Sceotst (Bochems o), DR Puttur
was Cieneral Comvener for this natiomal level symposiuom, D BRethinam, Fommer Execative Dinsotor,
Azian and Pacific Coeomd Community (APCCT, Jakara, Indoncsiy maoguracced the semposiom on 1
Mrecembern, 0, N KA Ahamed Bavappa , FAC Fxper and Founder President Indian Socicty of Plantation
Crops (ISPC), Kasamzod presided over the inauaural foneron, Do ME, Nare Foomer Dicecton, Centeal
Plantatien Crops Besearch Instituie (CPC R Easaragodd wis e Quest of Tlouner A Souvenic coaldning
wrticles contributed by all the orraniane mstituions, the special ssoe of Journadl of Plantation Crops
contaming aceepeed papers for FLACKROS Y M - XV technical bulletns vie.,' Soil und watcr management
in cashew plantations ™ published by 1DOCE, Parmr ;7 Bonch analysis of odl palm" and "Estimagion of
mezocrg il Toom ail palm froirs" pubslished by Direcrorate of  O0] Talm Research Pedavegi, Andlica
Pradesh and " Coconul oucsery nwoagement ' published by CPCRL Easwmeod wers released. G L0
December 2008, Dr PRstbinum presented the theme paper "Achieving compelitvensss thriugh
improveement of prodouctidty and quakity in plantation crops ', On 117 December 2000 | Dr Ahmed Bavappa
dclivercd a special talk on"Plantation Creps Industoy in the 219 Canmiry

There were six lechnical sessions vie, 1} Breeding Sicatepies i Plantaion Crops; 20 Biotechnoloey
Approeches for fmprovement of Prodectity and Chuality: 3) Prodoction ' Technalogy for Plantuation Crops;
41 Protection Technology for Plantation Crops; 5) Prodoct [Diversification and Value Addition in Plantation
Creps and O} Techoology Transfer and Marker Analysis of PMlantation Crops. Ineach session, there wese
presentilion of lead papers and omlfpesier presentation of esearch aticles.

O 1A Decemaber, 20004, Dr HoP Singh, Depoty Director Creneral (Hort), TCAR, New Deln Chaired the
plenary session. 1 VAL Parthasarathy, [Hrector, ISR, Calicut and P MG, Bhat, co-chaired the sesgion
e M.Cr BRat, sweleormed the diznitarics and delezates, D KOV Nazaraja., peesented the procssdings and
recenuzenditions of vanous echoical sessions, The [ollowione recommendaticng eranaed wfier the
celiberatiims.

& There shonld be a seasion inthe future PLACROSY Me tor dhe farmers o disenss their Field problems
angd to anteract with the scieatists, This can e In the form of an open foconm,

& A cormimittes s 1 e constitueed 10 review the stams of the plantation crep scefacio w Indis and o
ik recounendaticns Tor planning siaegies Do inprovemsod of plantaien crops indwsury o i
andd wlse o provide police recommendutions v research sod development aspects.

o Indigemows farm machineries are o be developed for specific eguimnnests. Governme sl imlialives
shiould Be madde 1o thus regand. There should be a separate session on Farm bechenizadon and more
papers shauld also be presented in that scssiom during_ future PLACROSY M= Mochanization of
harvesting and 'Poat harvest management’ also may be coverad inthis session on Farm Mechanization,

O 137 Deesceaniber 2008, Dir ILE Singl, DDWG (oo 1 deliversd the key node addrsss on"Cnhancing ressarch
compelitiveness in plantation crops". In his address, be highlighted the research achisvements maede in
plantution crops. He emphasized thut the seience and tcehnology shonld he broughrt mogeer m tackle the
probicms faced by fhe plancation ¢rops scotor. PLACROSYM should act as a catalyst fof conducting high
quality RED in Mlaotarion Crops and shonld have clear cur obhectives, There should be methunking on
continualion wf FLACIROSYM o the present form or peed or modilication due o the chunged stostion as
cirznpared e e pertond when PLACREOST M was started i 1978, The ouweommes of last PLACROSY Ms should
b wnahysed to evaluate the fulfilment of the purpose of organizing such symposia, Various awands and honours
spansoned vy SPL were distributed wthe concerned by D HLT Singh, DOG (Hout, | daring e Plenary
Session, The session endad with g vote of thanks by Dy BS: Bhat, Meober of Wooking Comemitiee (DCE Putlue,
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IR.5 Awerage weather data (2ME-" 09)

hlcnth Mlaxirnum Hurmidity - (%) Rainy Kaintall sunshine - Evaporation
Temperatre davs L g
L M Al
Apri(ig 151 51 54 3 L TE 5.3
My (0 5.0 L 54 <} 2.6 Ll 4.4
Jun. 22,4 i) LE 22 LT 1.4 &g
Jul. DR i 4 T8 26 TI53 1.9 235
A s A0 L T3 17 46 2.7 2.9
DEpH, L 2 T4 Ik 2034 34 G s
Ot O 347 G3 57 12 HA R R 6.2 Aih
s A 354 1 ] G A4 A AT
Diec, 8 4.4 21 A I Hod B2 G
. 09 354 o 52 0 0.0 9.7 46
Feh. {2 P et G2 46 0 LI 0.4 a4
Mar 0% 344 Sl ad I Xt d.2 a,l

184, LIST OF MUK PLBLICATI NS

5L No. Publication Frive (Bx)
I Cushew Production Techoolosry (Revised) A0.00
z Softeenod grafting and nursery management in cashew 35400
3 Annotated Bibiliography an Cashew 7300
4 Catalosrie of Munseoemn Descriplors of Cashess
Crermplasm scocsaions - | TR}
Cernplasin accessions - 11 12500
Crermplasm wocessios - T1T 12800
5 {mestion and Answers reganding Cashew Cultreation (hmglish] A1.40
B Status of Cashew Cepmplasim Collection in Indix {Bockler)
T High Denaiey Planting of Cushew (Bookle)
5 Compendinm of Cancluded Rescarch Projects {1986- 2001)
0 Indipenous Techpical Enowledge in Cashew
101 Sudharitha gen besava kramapalu (Booklet im Kannado) 15061
11 Cashew Mutntive Wales Bevised { Broclhure)
12 Dutubase o cashew oul processisg in Iodin (20030 L0000
13 Drirectory of cashew oot processing indostries in India (20403} RN
14 Procees caalogne on deve lopment of coonomically wiahle on-farm 45,001

CAshaw nuL proccssing

Ia Cashow cultivation practices (Pamphlet)
14 Annotated bibliveraphy on cashes [9O95-2007 20300
17 Soil and water management i cashew plantations 0,00

Price indicated abave does not incinde postaze.
Address vour enquiries 1 the Dirccor, DCR, Pucear - 5749 2002, 13K Karnacaka,
Bizsides, leaf and soil analysis arc undertaken on pryment basis.

-
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