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DIRECTOR'S INTRODUCTION

EOHCATION

MANDATE

Matiomal Resasarch Centre for Cashew was estahlished
ko April T586 a1 Puthar, Thakshing Kannada District, Karostaka,
This Resenrch Centrealso serves 2 headguarters for Al Indiz
Coorditater] Bessarch Pealect on Cashew whicl: & currently
having seven centres funictioning uader State Agricuitural
Liniversities in different atates,

The headquerters of Matiomal Hesearch Centre for
cashew is located 5 Km away from Puttor town (1245 N
latitude and 73.42" E Longitude! and &= about 20m above M2L.
It is contemplated to acguire a total area of G5L0E Ra of land
for laying out ficld experimants at Puttur, out of which &6
ha haz heen acoulred.

PBesides the mam campus at Puttor, an Expenimental
Station al Shathigody, whicli is 13 ki oway from the main
camrpus - also forms part af this Hessarch Ceanlre. This
Experimental Station was started az Cashew Sead Farm
usicler Central Plantation Crops Kescarch Institule o the year
1972, Presectly, Entomology laboratory is located at this
Expeerinmeabal Stalion.

The MNaticnal Besearch Centras are eancelved with thea
idea of undertaking mission oricnted research projects. The
mancaie of (he Nabtionsl Hesearch Centre dor Cashew 15 &s
under |

Exvolving high yiclding varictics of cashew and
Breeding varieties for resistanceTaleranee to pest
such as e wosguilo,

* Fwalving varietles with hig% profein, Ivsine and
other biochemical paramsters,

Standardization ol agrotechinigques Tor achieving
higher production and prodouctivity  with
sustainability in view.

® Tranzfer of 1echnalogy to farmers and extension



S5TAFF AND} BLIMGET

RESEARCH ACTIVITIES

agencles an rproved prodection ecluguees
through training, demopstration and extéension
litesraturs,

While establishing Mationel Kesearch Centre for Cashew,
Putiur, 67 posts (14 Scientific; 5 Techabeal: 6 Administrative;
2 Auxiliary; 31 Supporting staff) were deploved from CPCRL
Thoringg WIT plan period, additional 14 posts (1 Scientific; 3
Technical; 2 Administrative; | Auxiliary and 5 Suppariing Staff)
were sanctioned. Turing 1939081, six more sclenlific posts
woredeployed From CPCRL Durlng VI plan pericd anadditional
M posts have been sanctioneéd which bringa the total stall
component to L16 A total of 65 posts have heen filled up,
The sanckloned budget for the fluancial vear TO92.93 was -

Alloeatinnm Expenditure

iFBs in laxhs) (Fs in lakhsd
Mo Plag J2.50 3247
[l 74,00k 298
AP Uess Fund (.97 (.50
Kevalving Scheme 410 214

Resesreh Trojecls of his Research Centre have been
arganised old Crop hnprovemesl, Agrotechoigues, Crop
Prodection, Quakily Anadysis aod Post-Hirvest Techoology and
Transter of Technology, Besides Vesesrch Projects under
Mhese heads, an AP Cess Fund project on "Sereeolng and
Bigchemical evaluaticn of cashew germplasm in relation to
Fesat oot infestation” ool a Bevelving Pond ber production
cl gralls are also o eperation,  Salieol resulls in dilferent
research projecls are as under,

Crop Improvement @ Research projects pursoesd under this
hawee a comman objective of evolbeing varletios with high vield
coupled with hetter qoality and multiple st reststance.
These oljeciives are contenplaled to be achieved througlh
germplasm collection, varistal Improssement and screening
and blentiftcation of varicties for tea muosaquits tolorance,

A total of 24 trees were identifled for desirable

characters such s bold nuts, cluster bearing habis, lew apple
ta nut ratia, hig epple, medium dwart plant hablt and spreacing

L g



habit from (rissa, Karnateka and Kerala. Sixteesn clonal
accessions have been planted In the MNational Cashew Gene
Bank Lringing the total numbsar of accesslons planted so Far
ter 285 Under progeny thal-f, the combination H-160 (b 37/
52T Mo 1) pericrmed hetter inoall the replications with an
vield of & kxtreesyear. Among the selfed lines in progeny
trialdl, maxiooum wizld of .5 kgitres’vear was recorded |n
S-LEM 16/ IxM 1613 Amcog the 15 eross combination in
progeny trial-Uf e bighest mean yviebd (7.5 kpfree/vear ) was
recorded n H-20 (BLA 130 b0, Baged an weld, a toksl
nf-eight tndividual tress have been identifled froom three prog-
ey 1ekals. A tatel of 121 hybrid ssedings of the five cross
cambinations of the previons have besn planted to improve
the nub alz= in releassd varieti=ss, A new Irlal with seven
hybrida and three selectioms has been lald owot. In the
maximization of yield plot, performance of MA4SS was hetter
than M 4. Bad prolieration from cotvledonary nogles was
best (-9 buds/explant) in M5 supplemented with BA al 003
L0 mg/ 1l concentration.  Initiation of nodal cultures from 1-
2 omth bl seedlings was best o M3 wedia supplainented
with B s En g eachl) o« TRA (0.3-3 Ny 1, Callus initiation
n-ghent and leal sectiong excised from young seediings has
heen achieved on M5 medivm supplemented with 2.4-0 and
BA

Leal peroxide, and shoot Hgnin tend 1o Inerease during
infestation by tea mosquita,  Leaf lipides underge changes
during infestabion,  Starch and sugar conbent In the leaf of
cottan, neem and henna Inereased durlng infestation. In
festation resulted jo inereased shoot llgnin content in all the
Dzl planls Studies],  Matoured shocls wers leasl preferced
by tea msquita for owiposition ang survival. Tender shoot
15 the most preferved by fea mosguilo for its moltiplication
althreugh 16 lays egps on lender zhoots, green shoots and
matured shaoots.

Agrolechniques @ Ressarch projecls under Asrolecluigues
pragrarnmnye contemnpiate to anhancs the product ion of exisiing
gardens by develnping sultable orchand management practleas.,
Research projecta on nutritional aspects, cropplng syabems
and orchard management are being pursued.

In an experiment on fesponse of bigh vielding varieties

N



of cashew to differenl levels of N, the msan yield Increased
wilhe increased application of ™ (rom 2505 Lo 506 ey

Cimmlative viald data also revealed finear response
N application. The yield of varisty M G671 was higher hath
in zeedlings and grafte, Differant relgatlon treatments affect =
the morpholagical characters,  Soll moisture stalus ander
diflerenl irrigation trealmerls bas been asseseed,  Growing
acacia, casvaring and sababul wille cosliew upla five ssars
affects adveraely the growth of cashew. Measirements an
photosymthetic parameters like Pn, E, WLIE, {a have also
indicated that growing acacla adversely affects the growth
af cashewr.  Highest yvield was realised from plot intercropped
with pineapple while plol Intercropped with acacia yieided
fonwrest. During initial thres vears, forest trees did mot adversely
affect the growth of cashew, In the experiment on cashew
with frult crops, custard apple, ber and garcinia are not getbdng
establlshied. Growth characters like height, girth and ground
covierage were affectod by the plant doensity inan experianeit
on high density planting of cashew. Maintaining the plant
density of 625 trees/ha continued to vield higher compered
fo other treatments. (M sesson graiting can be sucoessfully
carried out with grecn scion of about 80 days during flushing,
Hlowenng/fruiting period. Similarly, decapitated florered lateral
shopts of 25 tod monthsconld be successflly grafted. Mangifemi
indica, Huechanamea lonzan, Holidranao sp and Semecanug
aracordism are oot gralt compatible with cashew, The cost
of cstablishment and maintenance of top worked plot and
replanted piot during the first three years was Ks. 153205 and
Es. 8790ha respectively. An 'On Ferm Trial' of top working
has been nitiated in KORC plantation ab Kuntbur.  Proned
treos contionued to vield higher than unprosed trees, Paddy
coleapliile Ligassay for [AA has been standardised, A iiew
Lrial Lo woderstand tie basic aspecls of pruning has been
inilinted.

Crop Protection @ Research projects in Crop Profection
progrmume atiempl (o develop ilegratad pest mansgentent
packages against stem and rool orers and effective chemical
and hinlagical conteolafl tes mosquito and arther sucking peats.

Prophylactic control trial agatnst stem and root borer



fPlicacaers ferniginess Pwas repeatedat three months intarval
and aller complelion of our rounds, lowes! infestation of
Jowr per cenl was nobiced iu oeem odf and seal Larsaliesel
CLE treadments,  The eptomopathogenic fundgi Seaoverta
bosgfoney, LU brongecertie aod Medorhozioen cndsapfiae Lrouzhl
myeasis in grubs of stem borer wilh moriality of 90 por cent,
3 oper cend and 40 per cent respeclively when the spore
suspension wid appbed winder laboratory condition.,

aamong three aiternate hosts tricd lor tew mosguito bog
{Helapeite antoniiy cig parastoll Tefemamags spoeierpenos
wis noticed o the case of 0 theivers.  In ficld condition.
parrasitizadion by Yelerormes was obseeved throughoot the
year. Ui ppualitoon anc damage were obscryad ot wookly
intervals to develop economic thresbhold for this pest

"!‘"":"”l': Elyes wearlisns |||:|,||I :_lr-:-n::||||'|": [euties] :_15.'|i:|!_;|, Fra
msguiba g, onby pongamia ol emilsion in water had high
Kok down mortality of LS per cest,  Amoied the sthanal
exlracts, pomdania Gil and reen seed Eernel extract showe]
hetter knock dovm effect with the mottality of 75 and 667
per pent respectively,  Carbary] Flooa new formuslation, was
fupl T be asellectiveas Carbaryl W wilh Towsr Tea muosguilo
g incidenge,

Criality Analvsls and Post-Harvest Technology @ Shodies
c blochienical ehanges during starase of nuts hath ot aobienl
Femmperature and Jow temperalure were continued. During
slorage, kerpel suger, stacch and shell CRAL contenl decrease
significanlly Meuteal lipids tend Lo jnerease duriog slorme,
Ferne ipids, starch aod shell CNSL tend 1o fncreass while
phvenols anclarinmoacids tend tadecrease curing development
ol nuks, - Btorape of bullk auls upka cight months, docs oot
ailect the processing gqualiny asassessed by shelling percentage.
Chitages st CNSL keriel starch, proleinand sedar content,
bowewer have beei obearved during storape. 1ol woter dip
Ereslmenl Lo extend the storage lile ol cashew apples way
it suceessial,

Trausfer of Technology : The projects under [his prasramme
contemplate to dissominate the technalogles devcloped to
tarmers and extension agencies by conducting tramning
programmes, diztribotion of planting material, hringing. ot



ARGILIT THIS REPORT

extenslon [erature and establizhing demonatration plotsm
collaboralion with Directorate of Cazhewiul Develapment,
Cachinand SrikshethraTiarmastala BuralDevelopoent Praject
Tharmasthala.

During thevear 2231  oraita weregoldwith the realisation
af revenus of B G5 000 undar the Revalving Fond Scheme
Actotal of 41,806 succesail grafts of diffarent varletles wera
prdlueed. A cotal Of ming training programmes on, Vepgebative
Propagation of Cashew, (4], Cashew Production Techoologs
{2} and Crop Protcction in Cashew (1) were condocted and
atotal of 72 porsons imeleding farmers. students. gardoners
and officials trom Rarnataka (417, Berala (130, Tamil Nado
[y, Uttar Pradesh {1400, Andhra Pradesh {13 and Maharashiea
(1Y were traiped.  Demoostration plols - established - earlier
wers monitored, Twao meetings of farmers madntaining cashew
damonstration plats pid a "Fleld Doy Jor cashew: growers
of Thakshing Eannada distrlet were slso organizsed.

Library : The libvary of this Rescarch Cantre has 630 reference
violume and has been suhsceribing 35 indian and 10 ntermaticnal
Jonrereals, Duaring the year an amount of Bs, 107802 has hesn
apent towards strenathentng the library facllitizs.

Thig 15 the seventh Annual Kepore brooeht oo bae thia
Rezearch Centre. This hasheencompiled according foresearch
projects taken upon Crop lmprovemsant, Aerotechnigques, Crop
Protoction, Quality Analysls and Post-Harrest Technology and
Tranzster of lTechnolodgy, In the folowing pages results of
research profects of NRCC aresiommarised tollowad by summary
report of All lndia Coordinatesd Besearch Project on Cashew.

Puttur (ML, Nair)
Mated el Sept. 159493 DIRECTOR

\
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CROP IMPROVEMENT

%idmﬂt-rj for desirable charaeters surh as hold noks, cluster hearfrg
:I’Eﬁl:l.r [:ﬂg :q'|1'p.;|:'-? meslinem ohwarl prlanl Tendsit morl sprressling. hiabin frar
ralin. Hixkoen slonal accessions have been phited mthe National Cashew
bkl |!1.|i'||1§-|:|' ol ascessions  planted 5o far foe 2HS

"'fﬁ__:_]]. 1 ihe ennthinafion H-10 (80 3773 & T N0 1) peclarmead  Bétiar in sl
:ﬂ-ﬁh‘l af Bkgdresivear. Among the selfed laes in progeny bkl Il raxinmem
ﬁa-im:nr{[ed i S-160M 160 2 M 161, Ameng the 15 cross conhination
_}.ﬁitghﬂ inean yleld (15 kpltreefveny) was recorded in H-20 (BLA 3%
Hl’.gh]fr a Totad of élght individoal frees hove Dean Identiitad from fouee
ﬂE 121 hybeld seedings of the dve cross conmbinations of the previous
']m.pr\-'_'-t'e the oud siee o Uie released varfeties. A new [Pal witlh seven
s has besn Taid omt by the masdmisalion of wlald plol, perlormance

U!;anr-'lm-i

o fross cotyledonary nordes was best (60 budsfexplant)y In M5 supplemented
g/l eonesntratlon. Initiation of nodel cultures from 1-2 moath old sesdlings
'-ﬁ.q:lr.l]nrm:ntm_l with BAKEn (Srny I:'.i'I'::I‘I_:I LA [0S - 3 a1y Callis
ik fend seclions excise] oo yound seedlings fns Deenoachioved on M3
A with 240 and BA.

and shoot fignin tend Lo iecrease during nlestation by tea mesguito,  Leal
elisreng falesfation, Shoot gain and lest stare b and sigar conke=nls inerease|
Lol Ditaren] shoots sere st preferred Dy feas mosguito Tur oviposttion
roaldantc s [hromost prelecre] by S mesguito lor s mltipliacatmn altheash
% ainots, @mecn shoots and maetured shools



Gen. I(176) : Collection, conservation, cataloguing and evaluation of

cashew germplasm

{RRM Swm:i:,-'. MG Nayak and EV MNagaraifa)

The maior abjectives of thls project
are cillection of heth indigenows and
exobic genmplisim material, estabiishmerit
of Mational Uashew Gene Bank for conscre=
iniz the avallable aenetic diversity, and cati-
fvpuing thie existiog seryHasm, During the
vedar sitteon clonal accessions have been
planted in the National Cashew Gene Banls
bringing the total number of accessions
plasted so fuc to 2585, During the survew
for germplasm colleotion ln Orissa,
Karnataka and Kerala, twenty four col-
lections wereidentifled for varicus desiralde
characiers

Geermplasin Collectlon @

Cashew garmplasnm collectinn sivey
was undertaken in Orisaa (Purl and Gangam
district=). Karnetaka (Kolar district) and
Kerala (Cashew Hescarch Station,
Madakkatharay during April - May 19092
Seventress fromOrissa, lourteen treas from
Karpataka (Maldan part) and three [rees
friom Kerala (Cashew Reasarch Station,
Madakkathara) were tdentified for hold
nuks; cluster bearlng habit, low sapple to
nuk ratic, big apple. medium dwarf plant
habit and spreading habit (Table 1k

During (rfetober 19832 scion sticks
cillected from 14 trees [dentifled in Rolar
district nf Karnataka wers hrooght to MRC
Cashew and were grafted onthe root stock
seedings of VI'H 174. The graft success
ranged from &0 to 100 per cent.

Bulk seednuts of Brazilian origin re-

ceived from Kerala Nut food Compan,
Kollam, with mut welzht hetween 2.7 and
12.2g were sown In polvihene hags after
trcatment with captan (15 The avatlable
soodlings of this material along with the
seadlings  of medivm dwarf materials
identlied earlier (VTH TH272 VTH 76304,
8 1171, 5 1172 and H. Collahally-1) would
b wtilized for identifying dwarg root
stocks (Tablz 2},

Genonplesm comservation :

Bisteen clopal accessions (MR 270
- B3R5y have Deten planted &l Goaxtm spacing
im the National Cashew Gene Bank (G soll
weinkd graftsfaccession) during July 1092,
(M the slxtesn accessions, bwelve weare
enllectad from Reglonsl Frot Research
Etatien, Vengurla, Maharastra (b=n hold mol
typees; one medinm mt ype; one small ot
type with no ChEL), one from Karmataba
(bold muot typed and thres from Kerala

¥
(rwn Brazilian rypes, one CNSL fres type |

with amcth bark. With This, 1he total
number of accesstons planted 5o far In the
gormplaam conservation hlock. has gone
upto 2833 {Tablc 3.

Germplasm  evaloatlon :

Zelected acessaions ware chararter-
izadinorthe leal phenols andarthodihydrosy
phenols. Matured leaves froam 24 acees-
sions (3 plantsfaccession) were anabsad
tor their phenols and orthodihydroxy
phenals.  Accessions exhibited variathon
For phenols and OD plietols conlents (Talde
43 The phenolic content was [ess than



Ea']lp:m features of cashew sermplasm collections made from Orissn and Kamatnks
|_$l_n'lng 19E-07,

T Age of  No, of A;]Jl:llt‘ Appls wt Nut we Remarks
i lree fruits/ cxloaar (i) £y
(fears] panlcie

o B 15 1-2 Wadleiy Al 1.1
{ & =14 Vellow a5 5.5
22 gl L1 Yeblow 35 4,11
e a6 ik Gl .0
13 -5 Yedlow ah ti. (]
i L0-15 Veldlaw 20 3A
ih H25 Yellaw 30 a0
23 ) Fabliow A LAY
45 G- Wallave al a0
15 24 Vaodlow A oo Mt inm
] dwarf
1 Collakaily-l 15 54 Fed 3 45
Dimnzhally-T i -2 Fallow 1an 100
Hebri-] 10 619 Pk 50 10,0
Hehri- 1 R Yellaw 1110 8.5
Hebri- i1 23 Wil lovw i 1t
ﬂﬂri_b:la.:a_rml:lnll_'.l: 1 &l 1-2 e KiK] 100
- Chickadasarabally-6 )] I-2 Pink Ly 1.0
Chiickudasuralial b4 L5 b = s — hsctinnm
el
Hegaligere-1a s BT Hallasy Al G0
H Gullahally 12 L] s o = s Medium
dwarf
H Geollabiatly-11 I5 == — — — Mediim
rwari
Kerala (CHS, Madakkathara)
lkal-12-2 4 e 3 4.0 Midium
{THo, M) cheari
Paazma: 2-1/27 A 1-# Redd 251 B0
Panama G-2/10 4 — — — _ Spread-

ing hahit




Table 2,

Secdlings ralsed for ficld evoluation

Houce Nue ilean Mul MU,
wedaht (o) aeedlings - avablalbia
Hrazxil Hraxild 122
CHluough Kesala
Mut Food Company Baazildl KB
H."l.IUH.I:IL, H.‘E'I'itlﬂj
BrazgiHIE ¥
LPCRL Raglanal WITl TR 1 35
Sralion, Wiltal, WIH PR ih
Karnataks
F 1141 AL
3 112 &0
Milabagel Talul H Zaolinhally-1 G0

of kalar, Rarnataka

lable 3. Clonal genoplsm accessions
planbed fe e Matfoaal Castiew
Geme Bank

. M. o mcrsssicns

Exizting 2R

Primary collectlong
jrlantes] durliog

La9E-0%
Karpatake 1
Maharashies 1
Kerala

Taakal RS

1.0 megdg in tem accessions (MR 140, 141,
162 153, 121, 130, 131, 132 and 137 and
Howas morethan 4 Dmgs in oo aecessions
MRC 107, 116, 189 and 183

Studies on vield stabillzation in

cazhew were alao inmdertaken,  Far |his
purpose, thenccesstons planted during 1958,
1445 and 1990 were selected {15 accesaions
for sach vear, & sarly/imid/Glate seaqon
flowering types). Plact height (i}, teunk
girthiemlat 15 cmieom ground level, canopy
spread-Morth South and Fast West {m),
number of leaders/m® number of prodae
tive apd unproductive laterals/m* wers
recarded, Themesn valuss forthesegrowili
paramieters are presented o Table 5

Trunk givth at 15 em from grand
level was recordad during Jamuney 1993 for
thie avcessions planted during 1286591 (Tablz
Gy, 1 the accesalons planted during 1386,
TOMT, 158 1081, 19650 and 1995, the trank
ciebh i majority of the accesions ranged
fresm 451 <550 4001 - BIL0, 2001-90.0, 2063
S TR L5 0 and WL 1-10.0 om; respectively
(lable &)

Acoegsions have been groaped onthe



e Lesf phienols asd orthedibydiosy phenols content inoselected cashew accessions,

Tupe ACCassin MNumeo/parentige FPhenols Orthodshydroogy

Pz, TR phanls

(rgre)

i spssisn 142 Anpenndain e 1% AT

152 A Drihorranum 4298 dfH0R

131 A punrilum k37 4129

CIEL Jrer 11k CHSL-Areettal 4770 i i 1]
1RE YTH 7854 [ 2340 {530

185 WTH va91 1 e || 1.130

Fu,l:ph' pranl 121 Purple Plast Uil M.%4 RN
B T A 1t% A Mozarehlogoe L.30 0,590
L5 YWIH TH20 1 S.290 28]

EH,E appte oz AP | 20l
120 Maarlit 3550 L1 kil

13% Salectipr-L (WTH 10973 I} 2aT L35

140 Yo Lhb: L 4Lz 015

R T1L/M Braril 4.0l 1844

L [ T o Al20 gt 1A | 1200k
1y E-1 4.7 2.020

i1z M5 2501 L1zl

L20 HMairobi 135 RIITE

3l Setecton-2 OVTH 4067 1) LGS 0244

14l WTH 155 | (42 (L1365

il VTH 124 Il C¥T {12 Ab (L3R

183 NTH T11/4 Brazil 4000 LA4n

oo VTE 14451 1 235D (LE50

Constor B & 122 Frnthur-24 .10 10050
higly yiald K W2 A0 1260
130 WTH a0 1 0343 {LUoE

Py | Seimotion 2 WTH 4041 1) 5dh {244

i3 WTH S0fE L (147 D B

137 WIH 1asL {422 tk1l%

R Selection-l WTH 10714 25 1.950

0 WIH. 55 L 1412 130

bagls of cumulative vield/plant' rocorded  cumulative yield/plant racding from 1.00-
forthegermplosm aceessions plantedduring 300 kg The cumilative yield/plant was
L986, 1987 and 1988 (Table 7). Majority  fess than a kg in all sceessions planted
o avcessions planted during 1986 had the  during 1987 and 1933



Table 5. Morpholggfical olservations in selecied accsssions

Character 1988 Fae 150
Plant badghl fom) Farly g2 2.3 |
Mid bl 24 L
Ll i3 201 25
Tronk girth (o) Eurly a6 234 19.8
Mid J2.E = el 8.7
Late 1 | 268 g KNS
Carzopry sprsmd (om) Enrly FTox 13 23005 2 et B Y. S
M5 X EW i 35 % LB 28 x 24 A R
Late a44- % K2 2% 2 4
No. of leaders;m? Early 125 T4 4.0
Mid 1kE 0.8 4.0
Lato 117 73 L
Mo ol practpeiive Early 1z | GH
laterals m® Mild 15.0 .4 1.1
Late LB i1 4.4
Mok, ul wogranluciive Early T3 8.0 B2
lsteralsim2 fudick 3.4 it BB
Latle ) ] al

Talle G,  Truok gl of cwelew accedsions L e Geoe Bank

Year nl i, 1l Trunis girth Ao rEssinng
plinling ACCedsinL gropa {os Mo, "
1986 &G 360 = 4kl = 53
400 - 4540 i 128
A5.1 - 5ikil = Skt
351 - B 13 32
§0.1 - Bhdl A 5.3
13T B 1K 3T - 4R - &4
0.7 - 4540 g 14
431 - AR g 2l
301 - 550 g bRk
HaA Gk & Wl
145HE 57 M1 - 2540 2 ah
5.1 - 3000 3 1.5
301 - 350 = 43
351 - 400 24 aha
40.1 - 450 Il R
1559 (K 151 20 g L5k
ALY = 2ndi L .7
P R [ FR 1 ¥ | 54
i | 350 H i 3
141 Az 15.1 200 24 8
MLl - 254 17 455
251 - A00n 2 0¥
o8 14 14,1 - 18D 13 oo
15,1 - 20 1 7.1




1 ¥icld of coshew mecessions o the Gene Dank

-] Mol Mo af Cumadative yigld auCeasiens
g actessions annwal (Epplant) Mir !
hirvests
1988 54 5 = 100 4 7.1
pon - 2. [ 23 411
o0 - &, 0H) 1 285
Aan - LHLE T 10,1
4T = RN 4 T.1
300 - R 2 Ak
0 - Tl 1.4
I-EHT i il w10 1a felid
L :1i) 240 L4 b
£ - A0 1 34
S THRN Gy 2 w0 L 49 T4l
16 - 2061 k4 200
20 - 2040 4 b0

ﬂiﬂl]] (176): Varietal improvement of cashew.

(PM Kumiaran amd Thimmappaiah)

“This project envisages the crop -
pravemenl o rerms af high yield porential
d?nu,pfwt with nther desiralble characters
like high shelling percentage. resistance/
;ﬂﬁmﬂ]mﬂa rrndstbgand hetter quality,
"fﬁﬁe afjectives are contemplated to be
achiewed through hybridization. selection
:ﬂﬂd varletal evahiation.

i tion and seclection 3

Atatsl of 65 hylrids and 10 aclfs are
‘dnder evalyation in six set of cxperiments
At CPERI, Hepional Station, Yittal (1984
pta!mn{gmlﬂ HRCC, Putlur (1986, 19091, 1952
.;t_lﬁ.uﬂngj Bosicdes these, & total ol 28 glile
Tipes are Buimg evaduated in (hres e per-
-ments lorthe coonomic characters ke yield,

shelling percentage, nuk 2ize, kernel weight
and zlre of apple.

Progeny triall.

The trinl wes laid out at CPCRL,
Hegional station, Vittal with 183 cross
combinations and a cortrol (44037 in 1254
cREBOG plants per plotin thresreplications ).
The performance of the Cross Combina-
tiums i Lerms of vield is presented in Table
&, The mean vield varicd from 2.7 kgfreef
vizar (H-4, L3012 Sanpasi putuks sl 1o 8
kaftresfvear [H-10, M3TS3 5 T o 1 The
parlormance of H 10 was belter o afl fhe
raplicationg with an vield increase of 150
percent over comtrol. Tha next hest com-
bination was H-16 £13 Ceplon XA LT/6)



Table &

Performance of different cross

combinations under Progemy brial-l

H.Io.

H-1
-2
E-3
H-£
H-5
A
H-7
H#
Ta
1311
H-1t
H-12
1#13
1114
is
M1k
117
H-18
Comtrod

Combinations

M 443 o M 4473
13712 Sempast & M 3403

A 1E8M x 710 Teta

13712 Samyasi-Ralf
PLA-L32-1 x T.Me 1
BLAEI9-1 % S Rodor

M oIDA = WOLE Y

M ATE-x M 37

M 3T ATRSE

M 373 x T.MNo, |

SBLC-Y x WERDCSY

A THM ¥ A 18M

A 1AM = 135 Kaaduz

183 Cevlon a L35 Kodor
1 Ceylon x 103 Ceylen
B3 Ceylon x A 184

M 3T % L35 Koduy

L3 Ceylom x Mwya Kotehar
b 4/3-0F

Mean yiehd kg obneres  Mesn

.1
4.1
Bl

| I

with « mean yvield of 7.5 kpitreevear and
with an Increase of 128 per cent over

contral,

Progeny triaml - IL
Thiz trizl was lald out as an ohser-

R RN Meay 258 s
ol 2 Elye
st ek [T

vHars

4.4 LA [ AR Sk
45 ad [ o &1
1.7 3.0 E:? 181 2R
24 3.8 a7 156 zl
T a g a8l 25
fi.fi i | Sl s Fifta
§d il 1.7 4.0 i
Bi: 5.8 A TR.1 25
3 54 5.2 (R 27
TE 7.1 .l 1500 18 2.9
.l [ 38 IRT 1.7
] 1.5 4.0 25.0 1A
B} 1k 4.3 IR 29
1.3 Tl a4 G |
10 H 4.1 o A 2.0
I 57 1.3 1250 7
4.5_5 21 Bl 155k 2.1
ia 74 5.0 1125 3.2
xG i1

32 — L

vibiamal triol with seven selfed nes i two
replications (4 plants per replication) af
CPCRI, Regional Station, Villal i 19584, Tl
parformances of the 20 lines, o terms of
vield ta preqenzed in Tahle-9. The maximuarm
mean Yield (6.0 ketreefvear) was vecordead

Takle R Performance of the selfed Hoes onder progeny evaloation friel - 0
e R .  Mesin wiell (ht Roan currulastes
Ealf Mo, Dreserintlen = e Mean e W e
=20 M AT x M AT A5 Ak 34 1A
11 1 S 1 BT " O | i 4.4 34 P
3-16 MOIES = M D] 8.0 4.4 .5 2.0
S} [ Creylon ¥ 108 Ceylon a0 2.4 2.6 1.5
5127 TMo. 270 x TNoo 2™ .5 1.3 a0 1.6
S The, 1 a THo | 4.2 al 4.6 o B
5-12 M o443 x M 443 44 2.4 36 17




09 515 000 1602 5216y . Tl mininawm snean
A kptreesvaar) wiis reconded oS-
173 Caylon sell).

Cliable 10

eoperny brial - [0
This trial with a total of 15 cross
combBinations wn:d acentrel T 44530 is laid
Cin Completely Randomised Block
desian with 2 replication {4 plants/plot).
Eﬁrf@‘rmanm of these combinativns in
3 of yicld is presented in Table 190,
2 the 15 cross combinationg and one
; bl (0 4405, Ul histhest e yield
e _j;g.l‘tme.f].-'car] was recorded in H-20
Sollowed by 1125 {M16/1 x 135 Kodur, 3.4
Chgftresyyear). The least mean vield was
Creeneded inoconteol (M 44, 0.3 hgttres)
Cwear) sl H20 (T.Na.l & 7/10 Tetagunta,
_f-"ll'n' Kp/tres/year).

Basad wn e yield, eizhl individosal
triwes bave been identificd Irem perogeny
trials {Table 11}, All these plants dave more
than 12 ky at the eighith vear of plantiog
[sixtty barvest), The highest iodividl tree
yvichd (16,1 kgfvear) was rocorded in 3 16/
1o Two plapts of VRED (M 44050 are alsa
ichuded i Lis dst which aee 321 of M 44/
Jd. Kest of them are all bybrids of vicious
combination, [3 dgeneral the hybrids
performed better than the selbs

Wide wariativn with respect Lo i
vidual tree yield was observed smoog
plants within and between combiantions.
|"-.||'|-:|r|H e |1]:'||'.P.'5 asvalualed in prodeny
rrial 1, the viebd in T8 percent of ths plants
rangsd from A1 o 50 kg Shoilarly, the
vield of 26 per cent of plants tn progeny

Performeance of ditferent cross combinations onder Progeny tial - II0

HiMn,

H-14
Hi=21
H-Al
H-=22
H23
H-21
He

Creass Dombinatinn

A TRM x HIA-154%1
BLA-I30-1 2 M 10

AOLEH x MO

A TRM ¥ Vetorohi

TiL0 Tetaguola = A 18M
BLA 1381 = A L84

Trll Tetapuntz x LLA L139-]
M 3T x 70 Tetagunta
M &43 ¢ 998 EPN

bOTET -x 1S Kodur

THMe 1 x 7/ Tetagunta
WHDC-Y = M Tlk4

Mys, Kotekar = 135 Kedur
THo 1 x M 1M

WENC-Y % 135 Eodor
Control M 443

Mean wicll {kay Moan
- . e ~grpannlatire
Rl el hfean _'.-il.-!|l:|. |:L'-F
FRArE)

1.7 24 23 1.h
fid 1 T ¥
24 13 34 i.6
T 32 20 L7
a3 32 T I3
S i 1.1 En
AR lih e 1.5
L4 15 2 1B
) 53 1.5 22
3.6 3 b .2
.3 12 .y [F R
i ad 1.4 |
43 L7 31 £
a4 21 2 L.8
1.4 s 2.1 o7
0.3 _ 05 5

11



Fable 11, Details of individoal trees giving
an yicld of 12 kgftree/vear at 5th
year of planting,

Hylarid Cambination Yield!
Mexf tree

Traa Mo, (154

—— —— - — {I{E:I

H Lf10 M43 % MoA453 132

H L/1& I 445 x B 4473 125

H 10/ MAT2 x THo | 125

H 105G M 373 x TNold it

H 1673 15 Ceylom x A TEM .7

H 14718 13 Ceylen x Mus. Ketckar 130

H* 324  TilNo] =M T4 1k

s le@l M M1 x M OIR'L 161

*

Froor progeny toal O
** From progeoy teial 0

trial-ll vangedl fromn 21 ta 40 kg Tn trial

M, 19 per cont of the plants had yield
pamgingg dromn 2.0 oo 40 kg [Tadle 13):

Hybridization for improving the nut size
aof released varictics

Hybridization programme was con-
tinsd bo improse the nut size n released

Table 12
irlals.

Yield Hamge (ko)

Varfation in ndividool tree vield among the expeiimental plants 1o three progency

varielies (M 44/3, BLAIISE] and V-5 A
total of 121 hybrid sesdlings of the [
cross combinations of the provious year
(15991} were planted in the field at a spacing
of Giebim (Tabie 13). The percentzge of
fermization vaveied from Sk to 906 percant.
The hivlridization programone to jmprovs
the nut size o roleased varickics was
comititaed,  The details of the cross com-
Diciasiones, nuomber wl {lowers  paoliosbed,
nitial oyl -ser and the percentage of gl
et are given In Tahle T4, A total of 2078

Table 13, Details of cross eombinabioim,

hybrdd seed sovn aod perceat of
germluation,
Lriss ciimhinaticons Muils H
0w @ermi-
ualica
Blov-138-0 x VTH 7114 t2 ik
BLA-15%1 = VTH 41 Al aok
Veliow WTH TIL4 Hi |
NG WTH At Bl Ao
WEHL X VTH i1 T “is M
168 £ N

Fropeny trial

Repliante] sesilings g s 32
w2 Ky i
LI R I | RY
1.1 ful] =}
8.1 - RA [
KD = Tl 7
~ 10 kg 28

LRl

Values in paranthesses represent the percentage,

I 1l I

e 3 () 4 (19
€y W T
(18 (2R i
(it 4 (10 I [0
(1R 11 (8} A (D
e ) 1 (5
{8 5 4 F (3}




2 were pollinated using pollen of tw
parcots with the initial nut sel of
et

ation of NRCC bhybrids and selec-

Atl".al consisting of seven hiybeids
progeny brindal Vittal and two
_P‘ul:mr} Liree selections and one
ol (M 44730 was Taid out. Salt wood

grafts of the above lnes were planted in
Ll fiedd Csix plants per plot in Tour fep-
Ication) and defalls of the lines with thelr
nul chargeters are pregented in Table 15,

Maximisatlon of yield plot :

Bir the maximisation ol yvield pl
established i 1985, (e cwoulative srean
yield of W 443 and M RS was 1] kg and
0.5 kg/tree respectively, The viald per phot

4, [rekails of the hybridization for the lmprovement of nut size in reased vardetics.

Mo af [lrwers

Male pareint Imitial qef luitial il el %
prolinated recorded
VIH 4 45 272 EET
VIH Y14 132 12 5.5
L (T 357 57 135
VIH 7114 83 25 L
WTH 401 118 53 482
VTH 7114 128 25 19.5
bl R 53 27
Details of the NRCOC hyhride snd selections planted In e Geld.
Laumnhinakion That wi Korncl wt Sheliing
g ) *
1 A 8] % 135 Eodu 814 a2 250
) e v oMl w100 i ] 250
LB 4 172 Cevlon x 1A Cevion T4 *u 25 4}
i i b 2N | M 3773 x 135 Kodur a1 2E 2 )
L R 7710 Tetagumta x A 184 T4 14 25 )
“ H 39 VTH 30 = VTH 3l 9.2 | 258
oA YWIH-E2 = ¥TH MW Tk o g
MR- WIH LTS TH a1 e
MR- VTH 41 0 2.1 me
' VTH 174 70 2.4 3.5
VEHI Control M 4/3 5.1 14 HLod it

Froan progesy trial planted al Vitsal
_.'Fi'l'l.ll.: Aoy Irial ljlmllﬂzl s Paltur




(6 had recorded &t Gth vear of planting
wasz hnd kg {1304 kayhe and the cimi-
It trs vl por plotsear 345 ke (502 ke
hal  The cost of cultivatiom for 100102
vwaz Ra 2267 (e 4R34 ) and the ctimos-
latisrz coske of cnltbentionat the cod of aixth
vear for the plot was B, 80497 (B 16751/
hat, I this plaf Teea reows of each saristy
wers irrigabed fortnightly at 200 hives tree
starting feonn Jenuary o March. Althoogh
the wicld differoneoe in BOL0SE was oot
significant, in M 44 b there was an increase
i vield duoe o drvigation (L] por cont mare
than the undrridated), Dorog this wear,
inb44 0 the viclc nirripated and urindgat=d
plds wazs 3.3 and 28 kiftres fyrear re-
speschivels.

Evadwation of recommended varietics

I Zhwe brial planted in 15986 with clomal
material, L2 recommended varieties wers
evalvated in K B DY with thees realications
wnd six plonts per plot. The vicld diffcrence
airaznd U variclics was ool sigoiiicant o
i sl wear aod pleoeliong, Tl LigdresLyiell
(Bal glplant) was recondod o BLA 3004
fcllowed by EPM 878 (583 giplanty  and
B0 G360 plant), The comulative mein
wiedd of M 4105 and BLA 35304 wos 599 g/
(el svear L 557 e/ planl svear respecl ivedy.

Evaluation of bhybrids planted dorieg
I R8T,

Hibrid seediings (115 Nog.} from 33
crnes coanhinablans planted in 1987 dnder
closer-sipacing (5m X GmY wers evalualed
b the Gl wens alter planliog, e cross
corbination WIH X VTH 11 gave the
hiphesat wicld C1LT kefplant Spanrl, followsd
b WTTHE 38 K WTIT 30 (1.2 koeplant fyear,
VIH L2 R VYTH 23 (108 ka/plant fveary and
VTHEYENWTHIO LD Eyrplantverr . Trees
wilh high vielding potential have beso

identified {Tr, Mo, 62, 65 45, 348, 120,18
18, 114, 99, 30 v and i these, tree No 6
CETITER E VYTH R55 weas Fle brighesst l,.'i!"
r2a kgtreeivan,

Physlological stodles In reconumends
varletes @

Adatalol T2 plantsio e ceplizadicn
(2 plantsfvariely) werd dentilied [ran, 12
racommended varisties plarted in | G
Photaayvithesis, transpivation. sicoeatal
conductances, intercellular OO, wers 11'\»&
sured in the sclected plants Hul'ing [t
-namvest (lunz 139 and the pra-he
seasoins [lanuary 100 and Lhe averads
vilues arepresentsdin’Tabie 16, The highes]
photravnibests was recondad o BLA 3
4 {108 maol OO meEen) Inllorred by _
1E (10227 and the minimum wae in BLE
158-1 (797 In the pre-harvesl saason, |
gl the tvpes studied the phobnsynthesis
was less han the post-harvest seasun @
1532, The highost photosymthetico officioney,
howesser,: was tocorded o Ukl 2 940)
Iillipwesd by T35 (7547

Table: 16, The plicdosyailelic efecizncy
recaimended varleties
Wariety  Pastogimihesis pmel 00 fnfSe
LPost-laresssl (Pre-lia vesi
season 9E scason [OEN
T-Mo, B 865 104
133 - 1Y o8 140
o, L Hadd T30
MOl 8,60 280
H 2713 OER .3l
laz-: ndd AAD
[ I L a7 .10
EPRi - 9.8 BLLG .60
M 4470 ER L .20
IEEI LA 8,20
112 102 G.80
DLA 904 1054 4.k




somaclopal variation.

{Thimmappalah’}

The grofect was inftiated in 1969 with
main objoctive of standardising

ieantaton of BA and 2ip but the best
I BA S - Lomg 1y with 64 huds
aplaitt, The resjromnss i Kinetin media

wery poor,  Modal coltores from -2

n‘t-r] sendlings were aEv.n I-I'I|T|HIFH'| 0

sRORse Was [N the media supplemented
with B& « Kn o« IBA wirh 8390 ner cent
; et and single shoat formation

pled (MS, WPM and BE with 5 mz/1 of
BAY, the M5 mecium was the best. The

Modal cultures from mature brees {2-
i:_reraﬁm_r were difficule to cstublish owing
ta contamination and shoot necrosis,
Hmm& browening of explants coald e
ﬁhﬂy reduced by initally colturiog e
ﬁ:ﬂ]l],am o agar media supplemented with

: Tissue culture studies In cashew for micropropagation and

cily three per cent sucrose

Callus enlore :

Callus was induced in shoot and lead
sections excised [rom young cashew
secdlings on a moditied M5 medium
supplementod with 2, 40 alone (0.5 -4 mg!
[opnd 24D 005 =4 mgd - BA [ L1 - 1.0
g U T shood, initiation varied Tron 21
e B2 per cent aml in leal from 7 lo 30
per cent of the explasts. Callus initiation
was maxlnmam At higher condcentrationg of
£, 10 and It was mimiom of neghistble
atloweer concentrations (9.5 1.0Oma, Callus
i leal was slow aml commenced abways
[roem the midril region,  Inclusion of Ba
1 - L0 me 1} was hensficlal for callas
growth. '

Somatic embrvogenesls

Immature zygotic embryos gand nu-
rellartissues exclsed from develoning nuts
[ weeks) were cultured on a modified
W& supplamented with 2, 40 0.5 -4 mg!
Iy, Cmby In ten per cent of the explants
there was psuedobulbdl like somatic em-
brvo formation, This showed prominent
ront and poor shoot differentiation baoth
in hormone free mediom and madiom
supplemented with reduaced concentratinn
el 2, &0 These oo subowlturing oo 2 4-
DyMad + BA medin ond on MAA « COW with
casedn hvdrobesote (013 media, resulted
iy shwat dilfereatiation in the form ol sealy
leaves/thick lewves with tin rools.



Ad-hoc Scheme : Screening and b

germplasm in relation to tea mosquito infesta

BV Mazarajn, D Sundararaju and V., Venugopalakris

Kourupy.

Theschene was initiated in 1 388 with
an ohjective of screening the accessions
for tea mosquite tolerance and studying
the blochemlcal changes during infostation.

Biochemical studiecs ;

“tudies during shorter period of
indestation were copbimeed and the resulis
are presented in Table 17, Lipld peroxides

iochemical evaluation of cash

in the leaf and lignin in the shoot tend |
icrease with infestation: Chamges b H
nucleic acids (RMA and DAY were, hin
owver, not sidnificant.

Changes in the leal lipids due
infestalion By tea mosouito were shadi
and  the results presented In Tahle
indicated that total lipids increzsed Inft

Tahle 17. Binchemical changes in caxhew ﬂ1||i'ug shorter peried  of infestation
Perlod of Leai N Shaot
‘“fﬁf;":'" RNA DNA  Peroxides  BNA MMA  Perowdes  Lignin
] L 36 LEG 4.37 45 .46 ahe 08
[ 342 P T.50 156 (LA5 4,111 14
T 242 728 12Uk T.TH 147 1.E4 Lt
I8 g2 388 12.68 1.14 LR s pLal 1] 104
| 245 ] 2308 3.30 .36 20 104
HEMA - maee] [INA —  Exyrresged gt mgdfy Iresh weighl
Pernxices —  Expressed as nomoles MOMA'g fresh weighi
Lignin —  Expressed as A 3500 Ireshowelghl
Tanl: 18, Changes In leaf Hplds n coshew durdna shorter peded of infestattion
Period of Tatal lpids Meutesl Glveo lipids Mgl
infzstaton (h) {mgfy frowit) Hpdd= % ol total lipids
i L0 414 40.9 54
i &0.E S 1.6 22
i .8 44 43,5 1
1 b I A A M
24 104 454 451 9.6
MA - Dats not avadlable




yed by a decrease,  Neutral lipids
the major traction [ollowed by
pids o phosphe lipids, Bolh neu-
lipidks and glveo Hpids from healthy
=l hroinfested leaf tesne were frac-
wl It individual cnmponents by
' m-d chmatography and the results
-. epled in Table 19, The composithon
o fipid did ot change apjreciably
Aniestation. In the case of neutral
5 hypdrocarbon fractinn tend to Increase
erol esters and diveerides tend to
i during fnfestation.

Astea mosqitoiniests number of other
"],ﬂmi!::.. biochermical changes indoced
¢ ten mosquile on alterpate hosts like
¢ .u-aem and hoenna, were stedied and

gultsare prosentedin Table 20, Starch

ogar content of the leaf in all the host
ants studied increased during infestation.
enols and orthodihyvdrosy phenols both
,Ig!f and shiool tead to incresse during
o except o cotton,  Iofestation
maosibo mesults in increased levels
oot lpnin in all the hosl plants. The
ehemical response of these host plants

bt mosquite s simiar to that of cashow
except that the sugar concentration goes
o iy cashew during infestation whereas
il ipcredses i colloon, ema and e

Rinchemical changes ina inoderately
susceptible (WVTH 133/1) and a suscepdible
check (R} during infestation by tea mos-
guila were studied and the resulls are
presented tn Table 21, Laal starch conlsint
wis not affected after 24 hy of Infeatation
in maderately susceptibie accssgion whila
it ingreased in susceptible accession. Lead
phincls in moderately susceptible arces-
gion increase while thev decroase in sas-
ceptible accession dunng indestatlon by tea
masauito. Thos bioehemival responss with
respect to leaf starch and phenols during
infestation by tea mosguito appears to differ
momodcrately suscoptible and susceptible
A CEEEIons

Eutomelogical studics :

Durimgthe year, atotal of 25817 pemphs
weore rearcdl and the percentage of nymphs
reschiig adult stage ranged from 634 to
162,

;' 18 Comgaositicn of leal peutml aml glyoe Hpids b bexliby ol 24 e infesied tisoe,
_I..I|:d.-:.|-s_ .'I-Z-Lh'nua::;-luun- = : & ul_t-:latu:_ = =
Healtly Infested
atral Lipids Hydreearbons 4.1 235
Stgrol Esiers 10,4 5.A
Trighyerrides 136 141
Eriw sterols 14,5, 15,4
plvoerides 15.4 14,2
bonoabyoerdess e 291
Tipics Aoyl steral glveoside 428 363
g Monogalactoey] diglvoerides 202 206
Sterol Glycoside 24.6 235
Dipalactosyd diglycertde 224 20.1




Tahle 20, Biochemical vhanges tluring infostation by foa mosquite ln altoroate hosts

Hest Tissue Perod of  Starch Sugass Pliznal 1 Lignim
Infestation  (mpdE) (maa) (/g Phenaols A 3al
(hr] {mR'El
Caathon Lap I FRAL T L0 245
LE 9414 43,10 145 1.81
12 HEIT 31,74 oG8 LBY
L SR 15,2k s 0.7l
24 '|'.'-,_H.’. ArEd 141 1.0%
Shoot L 2.0 17 R1 1) Jid
# ity LB b 0151 &0
12 L4 (26 0,154 1.4
i e {51 01250 1
24 hAl bl iR B3
Henna Lk L i S L&.5E L. L 21
fi 1631 197k {74 (1
14 1714 19.76 1410 h27
L& 20403 778 . ¥ .4
2 i%13 14.7% 144 0.4l
Shuact 1 LC). Gk {29 = L
t 11.59 L B — 2504
12 17.95 B BAG
18 aH.EE 144 Lo
| 25% {71 = L8
Meem Lead | bt | a0 i (LGET
B 740 L340 3T 1314 -
i 0024 20215 i 1.245
18 1T858 12420 213 LE2Y
24 1550 G448 L2 (56T —
Shical ] - 543 553 {28y 1155
k& —_ 462 (LB (LA2R AR5
iz — 311 B G0TH 17863
18 — 120 sl 172 1867
L -

373 580 2194 RIS

Valwes are mean ol Lres imdividual eatimatioons.

Thee danmage and dviposilional potes-
tial wers assessed ol each phenclagical
stages (fender shoot, @reen shoot and
matured shool) of three accessions
(Kunthur-24, G 1 1/6 and suscaptible check)

amid U resulls are presedled i Talile 22,
Foar this purposea pair of adulls were caged
for 48 e on single shoot with particulas
phenological stage,  After Infestating, the
number pleges, damage and survival pattes




. Wrﬂ. changes In mwoderately susceptible and susceptible accesslons aftcr
infestation foc 28 b by bea Baasguilo

Tissue Sugars Storch Fhenol Q0 phonols
(MR {mya) (MR (Emg )
Loaf Control 513 13.74 {707 {249
Infestcd T7.04 1322 0540 10
Shinit Coantrol 5G4 0316 {1068
Erafesisrl | 1,252 {70
ol Conkral HEs Tk Liak b e el
Infeated CET 1735 G 0237
Ehout Control +.94 0207 {EiFit
liaberstel 302 A3T {04

- Domige, Ovipositional potential and supdval of - adoits ot different phenological

Darage 1 seada) Moo ol Flanl parts in Survival of
egas  which ovipoatted achiltigralt
. i laid/gralt . Mo reseed Moo suryieed

Fendar 348 LA %2 Midrib Pelinle 24 &0

shoot and shoot

Matured

shoot of

eraging

FEALL 5 & 38 Pegiole and shoot 20 1.3

shoot of

S0 (8- 0. LB Petiole and shool 20 1.9
ur  Tender 0 14 147 Midrib Pesiale ap 21

shoot and hoot

Larean, .U L 114  Medoh Pedole 240 28

shoot and shoot

Mutured

3'|=-|_:u:|t i 4 | A0 Pellgle antt slont 20 1.4

Tender 5.3 ) 155 Midrib Petiole 2. 24

skpal wind slusat

1aresn 34 15 AT fielrih Veticale g 24h

shogk il - shed

Mataired
shinat L3 08 52  Petinle 24 15

 ——ti]




were recorded.  Hesults incdlicated that
ovipositional preference and survival pat-
torn on matured shool weers least,

Dansagsand evipositional preference
at dillerent phenologleal stages of cashew
with twiobiefd tnlerant rocessiongs OVTH 153/
L and Kogthor < 247 were studisd and the
results presented inTable 23 indicated least
damage and ovipesition [0 the matwred
shoot stage,  In Kunthur-24. howewver,
relativaly lowrer aviposition was obkeryeed

Tathlle 23,

ays cegs on tender shioot. grecn shoot

Bumage amd ovipositional preference on ditferent phenologleal slapes of

in_gresn shoot stage

Survival of tea mosgquito nvinphs
different phenological stages of cashoww
studied and the results are preseoted |
Table 24, The nymphs were reared fro
the first instar to adult stage on le
shoot, green shoot and matured sio
Tender shoot was nost preferred by t2d
mosquits (or its multiplication althoush

mastured 5hoot,

Bcression Uamage b4 Scale
!::-."rll.'ll 2

B M F TS 08 M

oy, of eges Laid/grall

_I.i.".:rl

d Ts: 05 M JF s L53

v 15531 15 440 34 25 %
Funkhur-24 (.3 5 o (R | * T

A8 15 e T 5 O
39 EA LAl I WE OE3 3

5] - fMatured shoot, T3 - Tanner shaat

IF Just flushing Gy - Green shool

Tahle 24,  Sorvival of symphs oo different plenological sfages of caslew
Phenologlcal Mo, of oymphs % of ovimphs Sox vt

stage TeaTed reached adult staae Frimaks/Mals

Matured shoot 57 [ -

Grecn shoot B a:h L7

Tender shoot LE 653 LA




AGROTECHNIQUES

nah@ﬁaxpm'hnen’t on response of high vielding varieties of cashew to different level: of
-ﬂﬁdiuﬂ'ﬂmd with Incrcased application of N From 250 e TRigfrenivear, Comulative
also pevealed lncar response (o Moapplication, The yield of vaniely M BT was higher

ﬂlt frrignsion breatments aflected the morphological choreetars. Boil msizture stalud
et Irrigation freatments was assessed,

; yeEra, loresl beees dbd nod adwersely aflect the growth ol cashew. o the E:]:-El’lnmﬁt
um:ﬁ frult crops, cuslard apple, ber and garcinla are nob pgetling established.

O seasan praltng can be successfully carcled out with grosn sciens of about 60 days
’_hrn-? Araeringdrolting period.  Smltarly, decapitated flowessd fateral ghoots of 2.5
"hs ::mlfd bo soccesshlly grafted,  Mangiferss fndioa, Bucsmnama lanzer, Holiprana sp
erarEs upecerdtnn are oot graft compatible with cashes,

lmm of establishment and maintenanee of fop worked plot and replansed plot during
it three years-was Ps. 15205 and Bs. 9790/ha respectively. An "On Farm Telal” of top
_ }ms- been inklsted in KUCTED plantation of Kanthaer

-Prum-" trees have confinnad to sied wigher compared fe ungrunsd Ieees, A new Lrial
;iingl: the besic gspects of pruning has heen ioltated. Paddy coleoptils binazsay [or
s besn standardised,



Agr. I(b}: Response of high vielding varieties of cashew to diffe

levels of Nitrogen.

(M. Yadukumsar)

This experiment atms ar evaloating
the sight proomising selections for varions
characters ldentifled from germplasm
collection of cashew maintained at CPCREL
Regional Station, Vittal, The experment
was planted at Yittal during 1983 with the
varieties WBDCVY, M 671, M 10/, M 44/
4, TMod, A IHd 15755 Kodur 2nd BLA 1359
1 as sub plot treatments. The twn other
factors are (1) theee levels of pitrogen, Viz.,
250, il and YEkeplantvear; and (23 two
typies of planting materials, viz, seedlings
and wrafts: The tricl was kaid out inea split
plot design with two replications.

Yield
Thee mean vield of nuls/Ures increased

writh mereased application of N from 2508
to Thillftreefyear.,. Among the grafts 5l
highest yield was recordex] in M 61 G35
kgftreevear) followed hy M 4475 G167 HES
and A 154 (301key. Tn the seediing
population highest vicld was recorded inf
& THEM (EEO k) fallowred by MOGSL TR
ki and M 1044 (2.52 kay (Table 25}
Cumulative vield data showed thal thers!
waz linear response koo N application
Varietal response to different doses of ]
hewever, differed In different vours, Higks
est yviedd was recorded bBoeth in seedlines
and prafl populaticn of 8 6L (Table 360

Table: 23, Nuol vleld as affectled by 3 levels of M (kaflies]
Varieliss N leweds [gftroed Mlean Sellimge Gradt
M Zal M S M 750
L 1.45 L.131 34 LT 1.6 2,14
Mo 285 0] A77 W 1s a64 571
M 1M 250 260 a0k 215 203 2.eq
M o4453 1.86 255 H.Z—‘._I. a7 4T 36T
& 1R 224 F = iy B Eug) 27K M
TI'r. b | 128 L.hh 235 L. TGa 1.24 21K
Kodur 13/ 123 1549 218 20 I.94 14
BA-130-1 152 LE 162 .64 0.5 241
Mlesinn T84 224 24l
LD foe Main Plob M fevels 8 plaoting ioatorials LL, 7 Ts
Sub pled (IR R



Comulntive nmt ¥icld for & years (kg/trec) as affected by 3 levels of N

M levels [gitres)

1) Baerlbing {aratl
Moy M
T.A45 AT .7 &8 .69 9.7
L1,76 1316 i5.59 142 L1564 15.13
g.47 BB 1169 L0 932 10.a5
105 1144 11 T L) Bk 11.86
73 RIEEE L2ils 9.44 114k 8.85
6,57 B HEL1E #.a7 Tl H, 44
.80 {4 1135 4,74 .22 10,40
EALH o TiLdE 9.4 T.20 1% .58
844 .83 1174

ica)
M. Yadukumar)

']'ha,s cxperiment was Loid out o 1989
plot design with lowr replications
miental Station. Shanthipode. The
' Ergatmiits are drip dmigation a1
1 ﬁﬁ:fi.ul:l Al liters: per tree onoe in
-ﬂn;s during dry months. - A control
gatinn] is also included. The sub
ments are © (1) Mo fertilizer (2

wharackers !

. in the case af irrigated plants
g to comtrod plants. Among the

¢ Econoinie feasibility of drip Urrigation and graded doses
of NPK on the productivity of cashew.

irrization treatments, hoswever, the differ-
enot was not significant with respect to
all the ahowre growth characters, neraased
applicatiom of NPE fartilizers freatments,
hovarswar, affect the growth parameters
significanthy {Table 27-297. Flants were
irrigated throngh drippers hinAng water low
rate of 23 amd 50 litresihr, o the case
af [, and |, treatments two drippers (placedd
at Im distance from trunk) having water
flow rabe of 2.5 and 5.0 litves hr respoctivoby
were Used When the svsbem was run lor
four biroweee i four devs, Uhe Lotal gueantity
of waler applicd was 20 and 49 litres per
tree respectively, In the case of 1 awd |
treatments three and feur drippers (placed
at o, distance) having 3 litres/bir discharge
rate for edch dripper were osed Lo ke
uple 60 and 80 Ltres/tree respectivaly, o



Table 27, Groood covernse as allected by irrigatlon and fectillzer treslom i {syuure o

[rmpation treatments Terlillzer treatments idaan
5 M, i, £}
1 T-h Kk i .3 15
L G % 0.z 1.2 1.1 RE
k o4 LB 128 3.1 L2
I, 1x4 bl 1322 14.1 1325
l:_ 132 13.E 14.3 152 L

Mean T 76 Th 45 (A 12 5 113

Tahie 25, Helpht (e s affected by lrdgatlon and fertiflzer treatinents

Irrigation |reatments el Hieer Ireatinenls F.-'Il-.:'n; ]
M. M, M, M,

I, 20040 200 J20: 75 28075 EILALE
G 223235 3225 4593 33085 315
[, 820 232 1h 3aEga = | AR TS
I 36350 341.50 HLEG 35978 A46.18
I I35 60 50 258 50 SP6.a0 455,75
ffcan 33955 33435 13835 3246

CD for brrigatton 1827
CO for fertilizer N&

Table 2R,  Gidh () as affechsd by treabimenis

Irrigation treatments Pertifizor treatments ) Mean
M, M, M, M,

L 318 2:a0 275 2RT5 AT
I: 3275 250 34,50 Fock B L1 J3.5h
{4 400 3135 A0 AR50 T
I, ol b A 1] b= s e 5 4.
]: 32350 A0 A5 g2 F387
M=an 250 222k A2dn 2

OO for Irdgation (Maln Plet) 4. 124
CIY for Fertlllzer  (Sub Floty N5



e b slure doplition el
tlgrﬁhhl tho avallahle maowtsre
migture content at differsnt
&t different raclel distances
i o For vt typas of drippoers
discharig rates of 285 aned

topisture comtent was ol e be 25 HEy
cont and T2 por cent veapoectivels,

Reaults showed that in the ease of
2.0 litves/hr wister flow Tate at defp point,
this nolstare comtent o the fivst day of
prigakion wos 2008 per cont and ot 45 cm
cdistance 1t was 1216 per cent. Thiz had
reduecd to 1514 per ceont ar drip polnt
and 1243 poreent at 45 cm distance throo
ciays affer irrigation (Tablz 300

= 0. Mlstore distelbotion with a discharge mate of 2.5 Hives'hy for four hours ohee

in foor days on the thivtleth berlpation )

HE | henl

Veracal Radial shistonce (om)

distinge 5 = -
e 15 w} a5
226 2405 778 anar P25
ARTE | ArH 14.24 T2
SiLTS i, 2111 210,24 125
Mzan 2004 T Eg 12,14 12,14
w25 2581 2845 26 04 12.04)
A5G0 15T 2454 6.1 1420}
A0-TH 1750 21.14 2441 1320
Mezan 21,70 26214 2080 1243
35 19,88 R 2250 118
2o G0 ST B A1E] 2325 A
AlRTR A0 AT 17.57 1251
ffram A ZEE] A1, 153
H 18, 1 2112 25,05 1547
2550 148l 1554 154 1224
75 1141 14.74 1356 LLED
Mean 1 1244



Begulis also showed that mclsmure fram the drip polnt om the thirtieth
in the avatlable range (12 ta 25 per cant’} gaton, Tnthe case of contral ploh the
spreads uptn 45 cm radially and moves malsture per cent was 12233 a8 0t 75
s deep as 75 cm from the delp point on depth 1 mater away from the basze o)
the thirtieth ireigation. trunk (Tahle 325, [

In the case of five ltres hr water flosy
rate at drnp polnt the molsture content Tuble 32,  Molsture conbent i contiol

wian 2970 per cant and st 453 cm distance iRecorded fn Mareh)

it was 2+ per ccot i dbie first daoyoof

irrigation.  This bad reduced to 1952 per E_::Ih tL'lll:I_!'ﬂl'-Hh.l"H O
cent-al deip poiul amd 133 per ceol al 45 [rom e Luak 19
rin cistance threa davs after [Frigation (just e 1290

brizbire Lhe pest iprigation) CTalle 20, Besulls :f g

alee showed that moisture In the available %:HJL' Ilj'ﬂ"

range (12 fo 25 per cent) spreads upto 45 S35 i

. . - Ml 1253
o cadially and moves a2 deep as 79 o A

Table 31, Moletars diatribution with a discharge of 3 litves Sy for foor hooss sace In
days an thirtleth bedgation 45

Chavs Wortleal Radial distance (e

adter st s A EsD
irrigation  {om) bl 5] an 45
i (L5 e H1.49 2850 e Ha, He)
250 2765 L a1 2HAT E o Td
A-Th s " ] s 235 225 26.T3
Besan 20,75 T3 2601 Al
1 s F2 A0 A GE a2 17 164 2404
2G50 25,432 o B 24 0k 1540 2138
] A oA 24 B4 15 .30 2300
Mean it | 24,53 231 1548
2 [ A6.7H 8. 20015 4.1 24.71
2550 18,14 1338 7243 (320 1953
AT 12574 a4 2035 410 19,41
Maean P 3 2554 1380
4 125 1872 2541 | RLTH 13.20 1007
{Bedoro 2650 2234 144 26.47 1420 A2
next alkTa 1747 20,80 i5.55 1230 1E&]

irmgaticze)  Mean 1552 2143 2083 13,30




with cashew,

"_'i_'_ﬁ]:'lﬁrlmam waz fald oat in 1987
jective of Binding out a sultahle
potild be profitably orown during
r3of establishment of castoow or=

wiwih' characters :

1'51 yth characters of cashew grown
_t borest species are preseoted
.33 Cironwinngd acacia, casuarin,

v : Cashew based cropping systems - Inter and mixed cropping

(N, Yadukumar aml B Nagaraja)

and related parameaters n cashew grown
in diflerant cropping svstems also
indicazed thar acaicia arwersely affected
cashew (Table 321 The net phastossyathesis
{F } stomatal conductance (C5) and water
use efticicncy CWLUEY decreased In casheow
when intercroppod with acacia compared
to cashew monocrop.

Biomass studies ;

The total bBlomass produced by
acacka, casearing and subabul per plot and
por hectare in different tecatments upto
fiveyears after planling is presented in Table
25, Maximum numhber of poles were
provioced from acacia followed by casuo-
arina and suhahul. At existing mwarket rate,

LGoowlll clhoraciers of cashew wmder diferest cashew  based rrrql]liug sysivmns

Hegght Cirth Canngy Cirunsd
{oa o) e coverape (%)
G0 44 453 2
Joz 20 FalF) 113
. Tk A3 330 L6.4
& ensnaring qne 3 41

6.6

L&i; Fhotosyutliesis and ollier parmmeters wider different cashew based cropping

ayatens
i syslet [ (TR 5 Qe i (Ml E {meend WUE (umal
: L0, ME57 sy B m® =t LU o
H AW See
i {80 2ak h.55 1.44
ol iz 2AE a.02 .37
4.6 {LR0 ad .24 [{R]
- gubabul il 479 214 T.03 L8k




Tahle 35 Biomess produeced by teee species (fon/plet) and revenne realised firom
poles
LR Leawmg and - slems aod Prlag nf S aned shipne TR Tiskad
Pwimgd Coley branches _"l A - (Rl TEVADLE
AN (i o Mos . ha
weight’ Sy Wil ; HRA :

Ariein 1.0l 27 g L Ar 35,
CHATAri (L 2. Frd [P Y o Tl
spalill 0. LB 35 | 15 13550

casaring poles {stehed maximum price
and he same was !:iH|:|:,-' prl:-flTH]l!l—: alsn

(Tes, 56,100 R,

Yield

The wield data during theinitial thras
ta five years after planting i presented
0 Talle 36, Highest vizld was realized
from the plot intercropped with plneapple,
whileplot intercropped with acacia yielded
fowest,  Comsiderable increase in yield i
acacls and casusring plot was mainly dus

Tahle HE.

to reduction of popolation to 78 and E’_
peereenl reapectively by Ihianiog i Lot
cagea, theee and four yoars after planting
The ald from guava was only 155

[k of s pients five verrs aftor plant '
The loweywield is attributed tonon realisation
ol the crop in the swmmer season g
heeasvy frult dropinthe initlatetade of ot
As plneappls was replanted after lour year
the yiokd was not reslised and the grow)
cl the replanted pineappls iz poor due !
shade of casiow.

Initial yield of cashew woder differcol croppluag syslems

Croppiong svateins

3 yoars aber 4 wears ofter

[T

viashew monocre #54
caghew o aisnual crope™ 2.31

vl uraps 1.5
casiew 1 pinedipple 458
casfiew + Quava 2495
casfew + Mucuns spp. 246
cagliew ¢ acacia {40
casiesy + casuariia {145
vashew = subabol 1.35

Yicld ke ME plat |
fowears alter  Cumulative

pkgctin [ilanting ek
.40 Rl 1254
A 161 L. 11
FAG A6l .70
Bt A.80 14.71
3.5 a.an 1158
4.13 446 01 1+
| B2 203 e e
2.0 41006 T4l
2.6 412 207

* Ve Prae firel fweo yeacs itlErcrn]s o were Bapiocs and pideon pea

£

and cuecwmber (1 year)

Faar thie sifassguenl Thees vanrs interarops @rown wers cashaa socl suilboaer, sweel ok



. Yadukumar)

iz project was storied In 1950 with
; ertive nd Increasing vield, it
r'LrEi-FHrg npHmum population
1] :;[:lm:h'lg, avarem of planting
f T'I|.|' Vel riesnd oletails - are

St o

i

Heplication @ 3

Sn ket
Pruned
Unpruned

¢ with [orest species :

bservalions on geowdly charaslers
that_growing forest species with
did not affect mrth. height, spread
pund coverage oven thres years
nting izdicatin: that forcst spocics

' : Drchard management - Comparison of hedge and square system
'n.[ plimling under pruned and aonpruned conditions.

The planzs Lave heen maintained well
o atterrling bnitial sbapoe prooning. Conlral
lender syvstem of procing will be imposed
i 19 swhen once the plants attain proper
LA RTETENY

cant he grown withoob any defrimental
fefemicl pen cashiesk i that inikial Hlivce sears
Talsla-370.

Ciheerwalivm s on phobosyobhesis, PAR
trangpiration and stomats) conduetanos in
cash=w selien HEC willr Foresd 511::.-|_'i:;<
also-shwwed o svmptom of competition
Bl Uheee years afler plaoting Calbe 3587

Coashew with Froft coops ¢
Ceapite the wlmosl caee laxén, the
it cropa, custard epple (Sihaphal) and



Tabhle 37. Growth charcters of cashew s affected by grn'rr}rlg farest s.pu['i'i[".;

Treatmants Paopulatlond Girth Heigl Eprsad Gargruind L
plot T {em (Il wErage [mh

cashaw + Casuaring - Fl-d2-31 158 165 164 210
acacia

cashow + acacia - Ji-42-74 130G |26 151

CasUAring

cashow + bambogo X=13 15.2 151 174

cashes o subabnl Ml Zls 151 152 167

oasbrew o gilanlivs b7 i 143 156

caskeew hivh density A1 13.6 ki 147

caxfew alone b ] 1460 135 T

Tahle 38, FPhotosynthesls, PAR. transpicntion, stomatal condoetance as affeeted by o
forest species in cushew orchard

Troatrmenls FAR P (el Transpiration 5 Intereallulor
{pm! '-','U;'l" sh 0 (mmal HO  Melim'is)  CO, concen
m- & s} mratlon Mulll

caghew + Casuarina T (LRI a2k 0.25& x30
PAGAcil

casles aracia a3 1.44 4.41 0,280 244
+ CiEunring

cashew « allanthus 1415 (Ed ] 2405 L1654 il
caghew + bambno L33 28 4 =1 i 131
cafbiew + subebol 1053 B.72 G5 LA i
canlew Ligh denstty LIAY 048 412 0752 266
vashew alone 1342 .54 .05 027 i

Eecr have not cstablished well, Garcinia  of the population died duee to this. The
grow woll durng rainy season, but started  remaining plants have beoen protected by
wilting when expuosed to open sun doring provisdiog stoacde.

peak sumimer season. Mearly 20 poreent



 Comparative efficacy of slow release pitrogenous fertilizers
for cashew,

{ﬁl. Yadukurmar)

&pﬁimﬁt was laid out an THH 1. Urea in twa split dosesfvear
L casnew grafis. The treatment 2. Lrea inoone application

serl three years after planting. A Urea in perforated polvhags ones o
 thi rreommendesdl doses i N, " vear
'_mri P25 K0 of fentilizers are 4. Urea in peeforated polybass ones in
iormal weea rock phosphate bW wedrs
frafpotash. Thotreatiment deftails G Urea formaldehyde once In-a wesr
- glven bolow: £ Ureaformaeldehwde once in two yoars
7. DBeem coated urca once in o yvear
BBE Keplications < 3 & Mecm coated urca onoe ntwo yoars
5 ¢ 4, Lac coated ures onee in-a yodr

aras of fockilizers @ 500 M, 1, Lac cogted wrea once in twoyears
“and 125g K (ereefyear in e 11, NI tablet opce inoa year and 125z

thescribed below,  The fertilizer KO o e form of muriate of potash.
m 1 to 10-also has 125 F,0, ard LE NF Tablet once in two years and 125
) bree/vear besides vreas, k.01 in the dorm of muriate of potash.

: High density planting of cashew

(M Yadukumary

AN experiment was initlated 1n 1982 thinalng. After thinnlng, cancpy coverage
as the elféct ol Jdifferent plant recduced and gradually incressed fo 965
o growth and yield. per dentwithin thres years ofthinning. But
M) per cent ground coverage was nol
cliaracters: achieved in this treatment even three
S tudies on growth characters viears after thinclog due to inbtial fanky
ed that the givth decreased with agrowth and hending inomast of the plents,
Ing plant density whereas, the trend therehy some arsa s always expossed fo
puerse i the case of plant height. sunliph.
L 3H).  Percent ground coverage by
mnﬂp!.r of the plants - increascd with Yield ¢
swresed plant densioy porunit arcacxcept Maintaining the plapt density of 635
e age of treatment five where the trees/ha (Table 40} resulted in continued
sity was 2500 inr the firat seven VEATE higher vield comparad toother treatments
il Iter on reduced to 625 plants/ ha hy (G403 ko'ha). The yizsld in genaral was low



during the season 199152 Henee, in all
the trestments, the vield recorded in 190

wis lower than that of the previous v

£19917).

Toblc 38,  Growth choracters as affected by plant density

Teeataient Denstty Girth Height Avernge Ciroiid ooy
Moslha (o) femy grounc covir-  age o the
Ao fh'l'f':l T AR .-:#I
5 16 74 715 AL EHAL
3 214 i L1 dlLG &40
ik GBS ih 850 2L Lo
T Y1LEl 1a a2 193 LR
j ¥ a5 7l 872 154 6.5
*  The densaty zpte 7 wears was 1101 plantshae and 555 plantsha after thinning

% The densily wple T ojeears wiad 2500 lanisfe amd B25 plants/ba allér il

Talale 40, Yield of ootz wodes differenn pianl densiies (808 aud 10 yeaes afler pha

Trcatment Flant Yokl (kp'ba) Cumulative
clensity _— _1?1:-.1 = e vield
4 o i (Kt}

T, Er 240 311 281 a5l
I 274 o 54 & 1151
T, G2 468 G0 e [3ti
T, *111] S5 514 334 1268
T 2L 235 474 B4 I

5

**T, 1L11 plantsfha upto 7 pears. and 355 afier thinning
T, 230 plantsfha upto 7 years ong 425 after thinning

Hart. [I(@) : Demonstratlon of benelicial effects of pruning in cashe

(M Nayak)

Beged on bhe results from an earlicr
experiment @ trial on leader shoot pruning
was initiated at Experimental Station,
Sltatbigody during the vear TO8E witly oo
objective of demonstrating the beaeficial
pifects of pruning on a large scale

Among sixty trecs (VTH 1747 plant
during tho year 1976, thirty were
ind the remaining thirty sorved as cont
Prumiceg was done during the second wee
of Aupust by heading back the lea
shocls Lo bwo Lhirds of their original |




b uptor B0 per cent of leader shoots in An ‘Cm farm’ (rial was initiated in
Cafree. The three years mean vield of treee KCDC plantations at Kunthuor in 1992 o
CBdected for proning bofore initiating the  confirm (he results of leader shoot
felal was 365 kg whils that of control was  pruning, Sixty trees each were ulilised for
DRI ki Higher vield {358 @) recond=d  contral, leadershowl proiiog and lor
_'gﬁ.'er the first year of pruning josstfad the pruning the deadwood alone, The 1nitial
Upeed for prunimez In older plantations shservaton during 159203 harvest sessnn
.;I':Tahlf-. A1 T the subseguent Dareesis lsclicated posithve elffiscl an Cre '_-.-'iu:'_-.ld_l i
atan, the pruned treas continued to yield It was similar to that of ongoing. pruming
LHE.]I-F:T' althouglh the yield in general was [1ial

tlh':t 41, Mean yield (kgfree) of prooed smd onproed trees

—

Teedd (karires)
Pruarted Unpruned

FIEE yenrs mean before lmpesing pruning traatoeent 2ES 308
ke boposiag prucieg freatment 195830 o.e8 241
1aEatn 23 117

| 9K ) 136

14907 42 21t 123

Menn A5R j L

IV : Studies on off season graft production in cashew.

{MG MNayak and KEM Swamy)

‘Thiz project was started with  an  during November IH92 to Febroary 193
abjeetive of finding oot the possibility of  2aft wood gradts prepaced with 80 day old
roducing soft wood grafts of cashew  groon scion sticks gave a mean graft
during off season including fushing, svccess of 5390 per cent whereas, the
wering and froiting and drcr months.  success was 34.1 per cont with 45 day old
_“-!«itLI.-IJ]FE ipdicated that off season scions ¢ Fable 423, Thus, off season gralt
be guscesstullv carried out by production can be successivliy carried
wtiilzinge green scion sticks, (2.5 -3 month  out with 60 day old green scion sticks
with a mean praft success.of 390 and  during floshing! (lweering! fruiting period.
?pr.r cent respectively,

Softwood grafling with decapitated [ow-
pond grafting with grecn scion sticks cred laternl shoots as scions
=oft-wood gratts wore prepared Soft waod pratts were preparéd
Wilizing 45 and 60 davold ereenscion sticks . utilizing the decapitated tlowered lateral

a1



Teble 42, Graft success with green sclon sticks during 1982

Mol Age ol acEns Mo, ol grakls farall SLccess

oridling (day<] prepared (o)
Moy, 45 1300 0o CuLT
Dec. 45 1575 380 48]
Tertal 2875 Ll U
Mo, &l 1004 615 (GLE)
D, Gl 13350 T35 3
lan £l 1175 2498 (35.T)
Felw L 35 2TREC [ETA)
Total 12825 TaTZ- o

Flaures within parantheses lodicate per cenl suecess

- 3 month old) as sclon during
January-February 193, Amean graft succeas
of 51.9 per cent was recorded (Tahle 430
Thus, off season graft production s pos-
stbie with the nse of decapitated flowered
fateoral shoota (2.5 - 3 month old) pe scions.

shoots {25

Soft wood graft productlon under low cog
humildity chamber

stedies were continned with the s
of bovw enst himidity chamber during IHIE:
W3 o fined ‘oot the possihility of mereasinl
the gralt succeas doring dries monthg |



ahle 42, Graft sncecss with docopitated flowered Interal shoots o6 schon divimg 19493

BMuoatly ol gratiiog Mu, of gralis prepared Cirall suceess (Mo
Jan 20 I15 {57.5)
Fel T 32 (Bl

parcs within parantheses Indicate por conb success

: T “uld flowered lateral ghools used as sclons for soll wood prafting during off season

of soft wood grafts preparcd by prosented in Table 44, The per cent grakb
ng individual graft with o white  success with low cost humidity chomber
cap (mormal method) was used  and pormal methed was shnilar,

ms contlrol. The oeean grafl swceess is

Teble 4. Graft success under low cost humibdity chamber

Menth ol No. ol grafs Graft success (%)
jﬂmng prepared Low cost humidity chamber Normal meghod

Jan 100 7h.i) 741
Feh 10 52 El R
Mar T (K| BT
_Apr 100 7240 8.0
May 100 714 0
Totak S FHE| P

e |



Host Vi RBoob stock stodices in cashew

(MG Navak and ERM Swams)

This project was started with on
chijective of screening cialew types at
nuraery stage for dwarflng character on
the basis of morphological and anatomical
features. Prellmingey studics conductes
i different cashow tvpes ndicated  Lhal
the morphological and andatomical ciar-
acters of seadlings donot serve as an index
for sclecting dwarfing root stocks ot
nursery: stage.  During the cashew
permplasm collection survay in Kolar
district o 1992, a medium dwarl tres
(H Golabally-1) wae identitied and the
grodouts were collected for evaluation.

Suprvey for identificalion of Jdwarl Tvpes

While surveying the cashew growing
areas o Kolar district of Karpataka for
Cashew germplasm during April 1992, o
mecdiiun dwar] Lree O Gollahally-1) was
identified. The seednuts from this medium

dwarf tres lrom H  Gollahally and e
identified at CPCEERL RS, Vitbal win
colleeted and sovwn in polvthens bag
(Table 571, The bulk seedouts of Bral
prigin with pul weight rauging belwesn s
atsd 12 20 veceived froom Kerala Ml Fal
Company, Kollam, Kerala, were also sod
in polvthene bags atter Freastment w
captan (1% The dvailable seadiings W
e plaretad in the field with closer spatis
in order b lsolete dwarf types.

Intergenelic grafting of cashew

In order 1o expiore the possibilings
utilizieg Indian mearking ot foviental cashes
Chenveraapas anacoedien, as a rool 3104
for cashew (Anacardium occidentals L) 1
gerdnutas of marking nutweare collected fo
EBharwad and sown In polytbens bags i
raising seediings which will e wldized s
pont stacks for cashesy, The sclon sbics

Tahle 45, Cashew seednnis of opsdinm dwadd vees gl bulh seeduuls of Bracilian
sowls during  Nowvewmber TEOE [or ralging seedlings,

T Mo Source of bloan ot Mo, al seeda
Ceasll=cuon Mo, codlechion weighit (5 TRETWT]
YTH 762731 CPCIRE RS, Wittal 33 all 5
YT FEaMT =il A5 Al
511 <ehi £3 S0 3T
5 142 il 5 GE LR
I CGioilakmlid Mulabagal Talux il all {6)
thrazii-I Weralz BMut Food To, 128 A3 4

b, Eeraka
Dirazil-0 - I ThED
Brazil-ll == B G (R

Figres within paratheses iondicate the momber of ssdllings svailabie for planting,




A Mes of marking nut tree were grafted
pcashew rool stocks bul they were not
el to be grall compatible, Otlwer tree
fes belonging W Arocardioeae, namely,

of cashew

This profect was staried with the
i ye of comparing the economics of
fop working with replanting of cashew. The

pst of establishment and maintainance of

(KRM Swamy and P35 Bhat)

q7

Six manth old gseellings of Weazxillian nuts and seank dwarl bipes. {L toa 1 Hrazild,
Brazil-il, Brazi, B-Gollahablv-1, 5 1000, SI12 VTH 7554 1 and VTH TH22 1)

Mangiferg indice, Buchamanla lonzan and
Hodigrano o, were also tried as ool slocks
for cashew without moch success

Vl : Comparing the economics of top working with replanting

top worked plot and replapted plot during
the first three vears was Hs, 15,205 and
Rs. 5790/ ha respactively, An OnFarmtrial®
of top working was also initiated in the



RODC Plantation at Kunttoar, Uhirty 14 year
aold tress wers top worked with VTH 306/
A Iy adopting soft wood drafting technigue
during September-Uictober 1950, Adjdacent
b this plaf, S8 crshesr trewss were coti-
pletely removed and replanted with onc
vear old prafs of WVTH 3004 during 1990,
O thee 30 top worked troes, 1T troes died
due 1o atem end root boror (Rlocooders
ferrumineus) infestation during 1530-31.
Swaliiing oof Lhe trunk of lop worked trees
with U2 per cent carbaryl was Laken up
ot blmonthly interval as o prophylactic
measire against stem and rook borer, Fresh
infestation was not poticed during the yeur,
Thex heiglhsk aodd girth of grafied shoats of
Ehue Lop worloed Leees and Feolzited cashew
grafts were recordec after 25 vears of
graftingsplanting (Tabls 467 The shoot
fenptht of top worked trees rangesd from
1668 to AV5Y i with a mean of 2357
e The girth of shiools abwvs thee graft
foint ramged from 133 1o 260 com o with a
mean of 200 em. The plant helght of
replanted cashew grafts ranged from 100
b 200 cmowithe aoamean of 100 ¢ The
pitkit of plants 13 cmoabove ground level
ranged frem 110 = 170 e wills 2 meean
of 159 cm. The geowthof thie grafted shoots
of the top worked trees wad vory vigorous
as compared o that of the replanted

cashew prafte, The yield of the top worke
troes ranged from 134 to 246 ku'tres with
a mean o LET kgftrse. Tlable 96}, :
cost of establishment wid priolenace
0.2 ha cach of top worked and replasted
plots during e first three years way,
He 30471 (Res 152053720 and Es, 19
(Hs. BTS0VEa) rospectively (Tablke 47

"Oin Favran Triad”™ of Lop workiog at Kuoilar:

An “On Farm Trial’ ol lop workigh
wag established in the KCDC Plantation,
Founthur 4_|||1'|r:|{ M.!'l:l.' 1553, ﬂixi}l i1 i
old trees were utilized for top working
Thes pre-trial vield of these froes was 0075
agflres, The selecied (rees were Deaded
back to a height of 1.0 m irom ground leval
and the cot surlace was “reated wify

Table 47, Cost of eskabllshosent aod imnadi-
tenance of 0.2 ha each of top
worked and replanted plots during
the Hrst fhres years.

Year Armmnt spenl [ H)
Tope wis ke Beplante)
plit peial

Firsi EL ]

Sednhe Hilh San

Third gan Hiik

Total 31 LG58

Table A6, Shool leugih, gil aed vicld of bop woedded trees asd replanted  grafis doring:
14943
IMial Shant langthy plant Eonl gleibmmnbk Yicld/plant (ki 1
Liedaht Cein) girth Jeml
Top worked plot Mim. 1668 | LH
Max. 350 fk Ik
Mean 2507 s ) 1.K7
Beplanted plot Min. L 114 —_
Max, 20014 I —_

Maesn TR0

13 —




'j wrileaux paste.  Prophylactic treatment
thi sluisps was Laked up with coal Lar
Eerosone (020 wpto a helght of 30 cm
ground lewel and rhe remaining
_:- Fitsn wias awabbed with carbaryl (2%
i funk portion was examined fregquently
I'TTI'-'! ncidence of abem and oot Bover
shiot hole boner (Bvlobones penfieos
A Stemand cool borer inleslalion was

i ||.1g]||1l,l 1992, Alter extracting Tha grihs
By removing the bark Feom the affected
ginit; carbaryl [ 1Th) was applled to this
. Carbaryl (02550 was applied o the
aming porlion of the frunk,  Boring
pal 1992 nckdence of ghot fole hover
5 akan nodiced in mnst af the traes. - Shot
Lorer infestation couold nobt be con-
! _ﬁld despite swabbing with carbaryl
) and drenching with monocrotophios
1%} was continierd at monthly intervals.
by 20 per cent of the top worked trees
Moz survived and the remaining trecs
due toostem and root borerand shot
e horer Infestatton. The Incidence of
rant nsect pests an fop worked trees
pesented in Table 48, Sprouting was
Subserved in most of the beheaded boes
Wi divs alter heading them back Buring

year al KCIMY, Hualthor

eE.-ﬂ o omasl of fhe heheadead trees

Tabbe 4k Pest incidence on top worked
washew trees ol KEDE Kunihnr
Tnset pessi v, of trees  Infestabon
infesterd %)
Slearn anek rossl
Faarer i BTN
Bhot hale haeo 52 ]
Stem end ot borer
and shat hols o a4 ST
Fnrer in e gral
kol & |

Jul-Anguse the |nvenlls shonts of pencil
thickness were grafterd with the precured
soon sticks of VTH 170 by adopting soft
wiod gratting technique. The per cent orate
succoss ranged from 30 b6 T, The
cxpenditure incurred for cstablishing and
maintaininy 0.4 la top worked plot al
Fornthor during the first vear was s 2455
(Heo Gl138/ha).  From cach tree {11 year
aldy approximately B3 cubie meter ol
fircwood was obtaincd (toted 30 cobic
metors). By sale of dGrewood (Ks 60/cobic
meler) a botal revepoe of Bs T800 was
readised, Therefore, aboust T per cent of
the establishment cost can be realised by
gale of fircwood Table 417,

48, Cist of estalilishinent and maintensoce of 14 bas fop worked plod durdng first

[ten of coponditurs Amount (R2)
i back of frees (30 cobdc meter of fire wood.  Cuatbing
i Hs M eulsic imeler ) REH]
lirance of plat 155 "l."ﬁ.l'!l:la.!."-b & R, 3T 154
freacing and JEr’IEIEE!’ application (80 MNos, & Bso 1) 168
o celectinn. graling, ete. (L0 r-tandaj.fs & Ra AU i
: prslection. chegilcals
S Carkaryl 1 kg R=. 270
Menperotephcs S0i ml 150
Lime & kg 25 T
Coper sulplate 4 kg 220
et far 10 livres 150
Kergazne 20 litres 4




Hort. VII : Studies on endogenons growth substances in relation
flowering and fruiting in cashew

(MG Mavak)

This project was ipitiated with an auxin like activity, Five locally avid
alijective o standardising the technigues  paddy varieties were tested for t i
fer endraction. isolalion and identificalion  respomse W A& gl variows concenlrakin
of hormcne and hormone like substances 0 to TO0 I Among the varietios 1
asgocialed with Bowering and froiting in (lyathi, Phaleuna, Shakthi, KKP-2
cashew, Fajakayamme), Jyothi, responded wel

asstsae] L ils coleoptile elongation

A pachidy colecplite bivassav wos  lowed by Rajakavarmmes, a local el grows
stamdardized to detect the presence of tepee (Fia, 1000 Thee melnanolic extract

LERETHNF R EAFTILES L

AL

S Tl

3

e g
Mg 1. Response of paddy vordethes to vorlous concentratlons of TAA

— Jeothl s— Ralakavamme, @—& FPhaijias, 59— Shakthi

oy KKPD



T i shont tHps of a-casheéw variety (V-
1 when bicassaved usiag paddy cnleop

tiles- had shown similar effects of 1AM on
pradidy coteoptilez: {Table 50 J

s 50, Hesponse of paddy eoleaptiles (Var Jyothipat differeat concentrations of inetlanobic

exiract of casliew shoot tHps (Var - V1)

hlesh l=ngth al
colzoptiles” (oom

12 hr 34 by
Control (4835 socrose) k.0l G5
Methang]l 100 pl* B2 {03 T {5
20y md ER R EY .0 S
3040 B.L ) TOE
Extract. 1060 i T8 {LE &b (LB
200l BL{EE BEEE
200l T.9{(Lm RO

Mdtind length of coleopiiles was 3 mm.

(MO Mayak)

This praject was Inillated with an
actives of understanding the pruning
fects with respect o dwarfing and
iy pnntainmest, Bushing and lewer
and branching hahit of cashow. Further
i envisages to understand the mechanism
Sl yieid improvement due to leader shoot
wuning. Forthis purpose i ficld trial with
cashew yvorietivs naoely VRE-L i-
mnsive branching and carly Howering

Tan colzoptlies were vzed i each replication and values are meean of 3 replications.
FF Fina! vohae ol the soluticn was madds upta 5 mi with 2% sucrose,
ij willin  pasantheses ndicate the lncrease o leagile dver conlral

VIIT  : Pruning studics in Cashew

byped, [Mal-l fextensive beaneling and lals
flowering typel), VTH - MM (extensive
branching and late. ilowering e and
MNRCC Selection-1 (extensive hrinching and
fate fowering type) has been lald ouwt at
Exprerimental Station, Shanthbgody, during
the vear 1992 with three ceplicatbons. In
i Conpplelsly. Randomised Block Design.
Pruning treatments will he impoded in the
third wvear of planting.



CROFP PROTECTION

i), B bvongeieli aned Metarhizione anisspdies brought myeoels ingrubs of stem
fh moclality of B per cent;, 5 per cent and A per cent respectively when the spore

Wi applied vonder labosatory eondition,

5 orp emergence was noloed inocase of W -'.ﬁerwm In field -:-:-ud‘.lﬂun parasitization
was ohsereed] throughom the year To devehop coonomic thresiiold for this pest,

.h]]p'rlq the warkenis plant prodoets tested agaimst tea maosoueita hing, emulsinn of pongamia
ﬂ.m anly had high Eoock fown rr|.-|'-rhl|l_l,-' nf BLE per cent,  Among the efhannl extricets,
mla oil and neem sesd kemol extract showed better knock down morkality of T30 and
er ooent respectiviely,  Carharyl o, o new Bormolation, was laoand to he as ellectse as

i

:] WP with lower tea mosgulte bog incidence



Ent. V : Developing integrated pest management package 1
cashew stem and rool borers

(. Shivaramsa Bhat)

Work under prophylactic, bioklodical
and mechanical methods were continued
during this year to develop an integrated
pest managemeant packaoe apainat casbew
stem ang rooi borer.

Prophyvlactic confrol trial

Prophadactic conlrol was répeabed
and the detalls of the Ireaiments are
preseobed o Table 51, Afier completion
f four rounds, lowest jolestation was
rertfeed i peem ol and ool tar « diesel
(4 per qent). The cost of application was
least for Meemark - (Hs 1.21%res/tound)

Mycosis n Flocgeders Gmamgindes due to Beaupema Basslang
{a-healthy, binltial symptoms, cdead with myce#ial growth)

padlorwesd by aldrio and neem ol Althougs
onal tar + diessl was effective, the 0
imvnlvad in application was very high (i
462 ftres round).

Testing the elficacy of pathogens ;3

Efficacy of bio-control agents IR
.E'-r!u:'ilrrl.lr"r.l'r'r |'.'rr'r:1.'.'rrl.|'.u.l| i |'lrr1rr|l__i'r.||':ir.!'.i.! |.:..
Melarhizium anfsaplice was studied undd
laboratory condition in brioging abog
mpveasis of e grobes. "

All the three pathogens wene mis
tiplied cn steriized powar orain and fiitess



e -

Mycosis in Mocoeserns ormginers die to Merareizimm  amisopiioe
a-healthy, binltal sympiom, cdead with mycellal growth),

I el FReTt Per cent trees attacked after

Btem and root borer incidence under _prnp!l.]lnl:th': conirad trial

—— e —

Flrst Second Third Fourth  Costftres/round
round roiind round round (Rs.}
4 4 1 4 452
i 1 {r 4 218
] 1 4 A 121
] i 8 ) & 143
T.'I!J‘hal-‘jt {ILFE) + Bewidol G* 4 o — — 3.1
S alagald 4 B | I 12 —_

;f»day old culture was used for experimantal
purpose,  The spore suspension was
prepared by macerating the spawn in
tistilled water, The three methods tried
“werc () direct spraving ol spore suspension
awver tho body of the grub (i) soaking the

F Basal application was done at T3gfree after swabbing the trunk with carbary] 0.2%

bark pleces In spore guspension and &l
fowing the: grubs to feed and (it} mixing
the fungal suspension in saw dust and
aliowing the grubs to feed.

Inthe case of Beauwmeria bassiana, due



b infection, black spots started appearing  bassinna.  The development ol infectian
on the txly of the insect and later the and mortality is presented in Tahle 53, ¥
whole body turmed plnkish. The grubs martality was 5 per cont whon span
became very sluggish and stopped feeding suspension was applied directly over the
hefore death diee to microblal infectbon. Insect body.
Within fewy davs af death whitish mycelial
growth started appearing on the body of Due to infection by Marorkizim
the insect. Direct application ol spore  astsaplioe, irregular black patches stared
guspension broughl abowt 30 per cent appearing oo e body of Ui insect,
proctality 45 days alter reatoenl.  The  laler stages, the grub becanee sluggish
mortality was delayed inthecaseof scaking  finally died, Greenish powdery mass wass
Ehis back and mixing with saw dust, After  ¢learly visible thraoghout te Dody of L'--aE
45 dlays of treatment, mortabity was 60 per insect after complete sporulationn.  The
vent in both e applications (Table 523, per cent mortality was 0.0 due o dired
application and 20,0 when ‘applisl
The symptoms dus to infestation by indirectle [Table 543
Degueerta brovigniorll was similar to 83

Table 52. Developosent of mycosks in cashow stem and rootborers doe to Beanrera bassiazm

M dl 15 TeAT™ AT 45 DT
appication Infected Dz Infectad Diead [nfecbed Thopd
- A EY * A i
[Hrect Fi) L H R ] ] L
Soaking the bark 20 W 1 11 G0 ik
Mg with saw alust il L <l L il il
Cootral i L1 ] 1 i n

*OAT - Daya after trestment

Table 53 Mycosks In cashew stem and mot horers due o Beawvorio brongniarti

15 DAT™ 30 DAT 45 DAT
Mode of
applleation Infected [read Infected Diead Iotecked Dead

% g1 ! & 1 g
Direct 20 10 M M S0 50
Soaking the bark i i 10 ] 2 20
Mixing with saw dust 10 10 Lo L 20 Bl
Conlral [ fi ] il ] 0

* DAT - Days after trestment




able B4 Mycosis in rmdiew stem and ool borers due to Metarfiziom anisoplioe

5 DAT DA 45 DAT

Mamie wl
applealion Innfectesd el lleeled Dead Lelacted Dead
W ;- % % % %
L Al &0 ] Al B il
g the hark il 10 i | in 20 Al
willi saw dusl f { L i Bt | b
] [y ] 1] il i
R - EBays slter treatment
Light and CNST. trap studies Trap crop studies
Light and cashewnul shell |lguid Sllk coltnn hae been planted ag a trap
-:"'-h:-h 3 trags were jooffective o allracling crop b jnlested cazhew plaptation ai
adull Leetles, Shathigodu.

m' L VI : Biological control of tea mosquito bug and other sucking pesis.
(0 Sunclararaju)

I The project was inibated too stady altampred an tha apgs of three host insests
éﬂnﬂ__cmlvw odogical control neeasures for vz, ved colbon bug (Dhsderors codoliotes )
fei mosquito and otfrer sucking pests of  mirid bugs (Pactivpelils mesaerun and
Casliew fedopelits theivorg). The results dndicated

that none of the adult femals parasitoids
#.  Colturing of Telenomus Sp. egg ovipnsited oneges afthehogl nsecis excsnl
parasitold of ea wosquliio bog (TME. m H. theinor, The leve] of paragitization
The culturing of egg parasiloid was  observed way 2.2 per cent (Table 551

Tulkle 55 Colbgdng of Telenomens sp. oo the epps of different bost lnsecis

Hns Mo o s B, of cgns % parasitization

el puarasilivesd
Red eatton biap
(Chesdercy cimgidoibm i | il i
Mrid buz (Pocliypeltis  rresoemom) e ik ERE]
Tea moosgulta buag
{Helopeltis Heelpond) 03 14 72} 2333

(= ] PEmLTRSES INrlEre il [ SElA LUENArTeRLl.
within parenth inveis: ball parasitolds visually conlFmed



Simultansously, culluring was also
attempted ontheeggsof tea mosguite, The
bender shoots of polied seedlings ol caslies
and volton withoul leaves were exposed
for oviposition by geaid lemales of (e
mosauio for 24 e, A transparant plasii;
botiie cage with anyvlon cloth sleeve having
Gaz chay ol siugle paic of parasiiolds was
secured Tightly over (op porlicn of e
Lender shosotbs of cashesw and collon having
one doy ofd egas. Thia plaztic hotthe cage
was Iransferred to new plants contalning
fost eggs al two days Interval,- By this
melhod condensalion of waler wapour
ingide Lhe cags has bheen completely
avnlded.  Bot mest of the parasitolds
esvanped oo the same dey of release as
wall a5 within & period of ve days time
through nylon sleeve. Parasltization,
hrvwewer, was observed inm some of the
cages, CAfter wo davs of expnsure, the
sepdlings containing parazitised aggs
were mainkalned under nursery condition
upto AL days. {m the forfyiifth day, the
tevel of parasitisation was ascertained by
exAaining egpd under microscope and &
magimuny of 195 per cent parasthizatlon
was ohaervad.  Farther most of the
shools containing Tost eggs were drisd
|;_'-;_|_|_|'.[:-|1¢lf_-|._f.

b. Swrvey oo other natoral enemies of
TME,

Liuriog the sirvey one more anecies
of vpy parasitoid resembling Eothmelus
helopeltidis has been collected, In glmogt
el the locations, une soecies of oils has
been observed wesar the vicindty of =ggs
of TME (Table 561 The resulta revesled
theoccurrenceof Telenonms s throughot
the year whereas the cecurrence of the
Choaetostricha was observed only durlng
cropping season.  Nyvmphal or aduls

parazitoids was not chserved.

Several incidence of A femon wWel
abserved during August-September o
Chiromoloens adoreto, o perennial wesd
accurring in cashew plantations both
Kemminfe and Shanthigodu.  Furt =
ouigeaticn and multiplication of . theizos)
i the post monsoon Mushes of caslel
suerging alber September was found to ke
very meagre and 1his pest confines teitsell
roforafa, As oombinues pogtikal
of Halopeltis genus was ohserved theo
oul the year (Felopelis oot deriigs
Cropping seasan and Helopelrs fieinonm ¢
L cloratn dering off saeaspm), the chan
ol establishment of parasitoid are priok

I
i=ing,

g 0

[ Siudies on conservation snd _-;
hancement of egg parasitold Telenoni
sp. of TMB.

Studles were undertaloen throwg
the year to find out the activities [
prarasitaids o drder to develop soitahle
conzcrvatlon and enhancement meth
by manipulation of 175 emvronment Inog
frvorahle way.

1. Studies on seasonal occurrcoece of
parasltodd during off seasoo and cmpp-i:r*g
seasol of cashew. [

In" the tender flushes and partiaby
matured shoot (Preen shical), thie cgus -:II:-
TME are laid on midrib and petiole of lo
ag well as in the shout reglon, whorkas
its Lhe matured shoot, the eggs are laic ons
i the petiole of leaf and shoot region. With
A view to fimd out the extont of soergeaes
dnd carry over of parasitoids during
ensuing season, cpgs laid only on mid rils
of leaves were collectod at woekly intervals
fromm July to third weck of September frem
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the post harvest flushes which mostly
emersed during the period from March to
May. The smersence of parasiloids was
observed wplo 90 days aiter which the eggs
of TMB were dissected to find out the
unemerged and dead parasitoids, (F any.
During dissection of sags; two types of
chorion [egg culicle) were observed. In
e hatched eggs (unparasitised eggs],
onlr whitish shrivalied chorion was oh-
serverd wheraas, the paresitized eggs
mainteinsd almost full shape of the egg
with a outer normal whitish ciuorion and
inner melonlsed hrownlsh chorion,
Thersfors the egas with melonized chorlon
wers counted as parasitized egas

Similarly, the 2gas of TMEG were
cllected fram the last week of Baptambes
onwards and from the pest monscon
llushes which were egposed to rouline
climical conleol measures, The extegl of
parasitizarlon was recorded (Tahle 57),
hizsimure of 53 per cent parazifization
was dbserved In the post harvest Mushes,
The cmergence of parasitaid was chserved
uptao 23 days lrom the egg samples collected
in the second week of Seplember which
caincides with emergenceof post monsoan
fliushes, The carry over of parasitoids from
past harvest Tlushes Lo post monsoon
flushes has heen confirmed begides con
tlnuoies nultipleation of parasitoids in the
freshily laid eggs i e makured shoot god
i1 thee peetiole of leaves during rainy season

The prarasitization was alse loumd 1o
be continuons In the post mengoon Nushes
(cropping season flushes) and the emer-
genee of parasitoid was observed uptao 78
days from the eggs collected during firse

week of Movember, Tha studies give
Indication that whenever the synehronis
bion of lost eges aond adull parasioils
oot i oa desired proportion, the pedl
population will be maintainad at a
munt, Further the prolongesd emergsned
of ‘parasitotds ensures  Its availabilitg
throughaout the year and a portion of I8
population has a chances of escaping rom
residual tnxiciby of any one of the vecoms
mended Insecticides i applied as chem
control against its bosl insect (ITMEB}L

2. Studies on the extent of parasilizs
Hon by exposing the host eggs duriog
different months under field condithen:

The dravid females of THEB we
aliower] 1o oviposit for 24 be oo leoder
ahpits ai |':-|‘a-|l|-e|| sl !-J'rultx el codlan
secdiings. These plunts were cxposedin
Lhe perphery of cashew plantation
care was taken Lo exclude Lhe actvilive
ol ants fram tesl plants. Forly five days
after expinanre, the shoots containing egg,sf:
wiere phgerved inder microscope and (he
tmber of cggs having cmergence hnk
weer Counbed and also were condirmeed fon
meiouised egg caze and e remainiog
egps wape observad lor eiergence of
|sarasitalds for another 45 diys under libe
patary coidition Qo lortysixth day the
eggs were dissecied for confirmation of
prarasitization {Tablebd) Marasilizakion was
phserved [pouw April Lo dulvend, Contineoes
emergence of parasiceids upto 80 days was
akso ohserved from the eags éxposed
durieng Joly indicating the carevover of e
parasitedd L6 ensuing scasan [post mon-
soon flushes) and continuous muliiplhics
ticn in the egas of TMB Lald in the matured
flushes,



Segsonal oororrenee of gy parasitold dering off season aond cropping seasom of

Cashew,
" Moaths Weaks Total Mol
| i it y  Aversge %/Range
of the days
TE: 17 11 103 — 334
1:F: 24.4 L&.6 24 8 — il
(3.9} (.8} (453 (7.4)
O 2 45 240 —
TiF 43 Tl T 126 237
T.F ald 4.5 ard 4.3 458
{20 (0.8 (1.5 (5.5 (LI
[ 24 4 4] i+l 2048
TE a5 an b4 22
TR T il T 4565 413 & 4535
(113 £12.4) 3 (31.8) B8 & 318
I = 23 28 42
T.1. A 44 154 Lo 44
TiE: 14 314 hdd a4 413
Ty [3.5] {2463 (54 (157}
i &t 20 43 L5 15456
TE. 04 136 125 12 454
T 344 4.4 BER 14.% sl
(i {5.6) 2.4) Iy gy T L o | o
35 I
13 . 17 1 1678
TE. tdd 12 Hw 124 aiid
g 27 ) 274 351 k2
LI (6.5 {13.5) (16.1) (12.m.a¢
44 20 1c
I KR 54 3 i) )

Colel oumiber el egon observed

= Tatal pereentage of parasttisntion

= M. of daws taken for emorgence of last parasitoid

Figures in pirantheses {ndicase %oof aduoly

parasitedds wisvalhy conflrmed,

= Mumber of adult parasitoids of {bechostricha sp.

Mumbser of acult parasitoids of Entfmelas helopeliidis]

Tated pembor of egps undedined tnilicate that ne. of epes oollectoed after chemical contraol
= Zpe smnples collscted onos in 10 Bavs Hme,

4. Anl exclusion studics for enlumess  the venleal side of the leal interfersd the
meot of parasitizabion, avipasition of paragitalds. The parasitoids

Derdng he survey, || was vigually  require 2040 niio thee for successhil
vodirmed that the movemeant of ants on oviposition and any mosemsents by other



Tabhle 535  Extent of parmsltlzation in the flcld cxpesed opgs durdng different months

M. od  ggos ool parasiti- % ool parasti- Toral % oof Mo, of days daken |

Minnths
e s FELID Ea I wnl i nhe  [rragiiization  emesspssee aof |3.$f
serwed ople serverdl ko prarasil i
4hlh day bl iy
Apr® 02 3 333 =N 423 —
Moy 42 ik 5 4 B w53 -
Jun® ar gt B 216 a4 i
Ierl® 136 FH 151 41k Hi
a1 124 2.4 4.1 1 —
+2 30 16 1.4 ERE Kl a8
(et R = Rt T r=s
Moy TH — s — =
L il — - =
Tutil Tid
- % of parssitization was confirmed on 40th day teeld
-4 These epas lad In cotton plants
I Fryibmicins deeamefiitis
= Cviposition by adnlt parasitoids of Tideoormis spowas msually confirmed
insects delavs the oviposition process, d. Collection of disperslon statlstics

Simie, thoe ants are the main insesct fanna tea mnsqitite bug for caleulating ET a
noticed oncashew, studies srereundartaien EIL.

b exclude the ants Fable 3N, Tre detaermine the econcmle Ui _.

Tahic 50,  Efect of difforent trestmants on excluelon of onis from coshew tree
Treatment Maxinmam charsitic
al aul exclugioe
ubmserwvi] (i)
Bwabahind with petrobeom Tolcicasd il E 12
Hasiding with peleolesn grease in the micddbs nf ok i
Sawabbiog with aldde 2% [a
Swabibing willl varbary] WP2% iz
%al:l:h:g willl molasses Gaited with marbsaryd 2

0% W @ S0mit e
Fheorate 1S granule @ S0g'tres as land appliestion on snil
arpind the collar of the trae 7




feveds anid  coonomie Injury lesela, the population &nd damage level at weekiy
dispersion stabistics of the pest Intervals from M) trees during peak period
dred. I order to determine Lhe pest of prest Infestation (Delober bo April].
o precisedy al a winkmum Biee,  Stmultancowsly total demage and populas-
eosampling plan (5 required tion are alss heing assessed for 15 trees
i, aliemipts were made to record. At monthiy intervals.

: lesting the efficacy of plant products against tea mosguito
bug Helopellis antonil Signorel.

(P, Shivarama Bhat and [} Sundararaju.)

. This preject is aimed at-testing the Pecidimia ailand pongamiaserd werc fosled
ey of various plant products reported at five per cent concentration. The percent
sesy insecticidal propecties. against  mortalily was Ccdrrected using Abolls
quite bugHelopelts onfenit] Dhring larmla Lo eliminale Lhe ereor doeto natarad
& yui ,different plant parfs o prodycts mortality in the brealments, Tl dnage
: cpongamiacdstard apple. Tephrosir scare wis caloulated fn the scale of 04,
pane] cashow were Lested mainly [or The resulis are presenied o Taldes 60 aod
k- dowin and residual action against Bl

Amang  the water emulsions,

ny of neem and popgamia prodocts pongamia oll showed Tighest knock down
Bath water and ethanol extractz of  action with 50.8 perocent mortality, The
genh oil, nesin cake, neem seed, neem leal,  damage score wis alse lowes) lor this

60, Efficacy of water extract on necm and pongamdn products goainst fea mosguilto
bug Felopeitin anfonii

o mertality MY and damag! seore (T8 wathin 48 hre o fecding m
shoots collectnd

Treatmenis AT J-DAT T-DAT [5-DAT
LT [k M L& M b= Bh| 125
AL X Ann &3 14,2 1 (K] =3
ke Ao 29 258 24 i B dH q.2 rn
AT 2.0 S50 v d.2 s L5 T.r
] 4R 14 385 23 4.7 2h ] LR
* Pemgarnin oil ALH 1.4 ahE Ly 44 = &7 3 L3
Pongamin seed AnE A8 258 a7l 17w s I ]

¢ DAT - Days after troatmcnt

£



Tuhle &1.
hllg Iefopeliis anfoni

% mortality (M) and damage score (D8] within 48 hrs of feeding I
shools collectad |

Effivacy of ethanol exiracl of wesn sl pongaoois products agadosd bea o

Treal naesiy I_:I.IZI.?I.T*. LIDAT NAT 151087

M B M 0 M = M 5
Mesim nil 117 20 1.7 1.4 433 25 2000 bk |
Mesmmy caka ER3 8 X3 21 f & 5.7 A
ey sae | GBRY 2.4 133 a4 b £ ] i [a-3 25
Mesm leal - .7 SET Pl 21T 4 L] 20
Fongamnia okl 50 21 5541 1.5 1, 23 AT i
I*sngamin seed 4L.7 L5 453 2.3 ] 24 [ 21

= DAT - Davs. after Lreatment

treatrment. This was followed by oecm il
wilh 508 per eordt mortality,  Inoall fhe
remaining treatments, the moriality was
less than 50 per cent,  Poogamia i hacd
highwer pesidual activity (o aboul seven
divvs. CHber breatmealdid nols hosw pesidual
aithan properties by 15 davs after freaf
ment, More of the other products showesd
notalile residual acthvity,

Amangelhanod extracts, ponganmia bl
and peem zeed kernal showed hatter
knock down efiect with the mortality of
Tafband 667 per cent respectively. Mast
of the other producks showed less than
S0 per cont morvtality. The damage score
ranged from 15 to 24 for different
treatmenta.  Frhanal extract of ponpamia
nroducts and neemn ol had higher residual
activity for about seéven days compared o
thelrwater extracts. Theefflcacy, however.
reduced considevably by 15 days after
Treatment.

Efficacy of other plant prodacts
The efficacy of Ao raflculale

seeds and leaves, Annonid sq'.!z.'.rrm:l
sevdls, Tephrosio vngeliileaves aod mabired
cashew leaves is presented in Tables &
anmd 63, The water extracts of all e
planl producls exihibiled less than-30
cent mortallty, The highest was reconded
for A gguamogn serds (46,7 per cent’). The
grade of damage range=d from 1.9 ta 13
lin different treatments, A peliculafn sésd
had little residual action Upto seven i
hringing about 25 per cent mortality, Tie
ethanol extracts nf these plant |'rr-:'n'h1
also showed similar trend. A, reticulon
and A sguaomosa showed knock dosw
martaliv of 46.7 per cent and 40,0 ner e
respectively. Tephmmsia pogelii A, reficilpse
and cashew leaves did not exhibit knockS
down nr restchial - actlons, |

Obscrvational trial with Carbaryl Flo
Carbaryl 15 cns of the effective in
socticides In the control of oa mosq

chemical control against this pest.carbe
dust wis found to be suitable for dost
ywound: cashew plantations,  An obsers



la Effeaey of waler extract of cerain plant prodocts against les mosgoiio g
f.ﬁz'!npﬂlh'x ramfarain

® anortaliby l::M] al damage seore (TIEY wathin 44 hes of fesding m
shocds rolbeered

HDATS 3DAT TDAT IADAT
M S M D5 M D§ M b8
B 7 | LR 250 24 5.4 i il a8
467 13 16T 20 13 20 i 28
s 8 83 24 &4 28 i 45
ik T3 i a6 il 1.5 fl 50,
] rT Bk il il &5 n 24

Helopeitis antonii

Somartakity OVE andd damage seare DS within 45 hrs of feeding In
shaaok=s Cnllestesd

Trzatinent AT JDAT TDAT I5-DAT
it 5 b [ I s bl 125
A raricalalo
gop0]s5 46.7 2.5 L0 3.0 L33 bl { 4
:ﬂ-.:gu'u'r.rivm'.r
qearly AN Eh a6.1 A 144 & il 20
T oapelit
toaneas = - BF i i 2.7 | i3
| Cashiew l2aves 6.7 re I 24 ] R il %0
A o
S [E PT 4T R Il 24 il 15 ] 29

E s AT - Lhgws alter tresloment.

fional trialwas conductediotast theelficacy  Lea mosguite bug iocidence (Table G4).
af Carbaryl Flo, a new formulation of this Malathion (0.1 per cent) and chlorpyriphos
insecticide,  This formulation was found  (0.05 per cent) also tested during the study
Ctobeas effective as carbarel WP with lower were ool found efective,



Table 4.

Efficacy of Carbaryl Flo and some ollser iosceticides agaiml tea amosguibn

Drantage Tellre

Darmage affer W daws

Treatments freatment 1 treatiment I Leealanend 12 [resslin
-1 RCOMe 3 BOOTE b SO - o .

Caroarvl WP
(1) 156 {11E 225 .5 a9.% {.2 =38
Carbaryl 1Mo
(01 177 U4 A 0.5 163 b3 a5
Endusulizn
R e 21 .4 2R n.a 0T 1.1 0
Chlorpyrijphees
(5% 16,1 03 A5G 1.3 A0 1.1 2586
balathion (OUFE) 153 0.3 27l 0.7 4z 1. 5.3
Fhnesle sackhes FLL R 4 A1 1.2 4T 1.4 4.7
Condrod 2.3 [ _SE.? 1.4 439 L% a3




QUALITY EVALUATION AND POST-HARVEST
TECHNOLOGY

Shicljes un Hocheniics! changes dising ssorags of aots both ot ambisat tempesatire anid

e feinperatire sdere vonibmoed.  During storases, kernel sedae, starchoand shell O30 content

Headri] hpoids teol 1o deeresse whils glyen ared phwason owds tend o
Werirel ligricks,; starch ancd sTell S0EL Pepd mn ircrensee while phemenls
i Emino aclds tsad co decresse Curing deveicpment of nals storace ol butk nois apls elsin
manth: dmes mob affect the: praceasing qualite ns agsessed by shellog percentags,  Changes in
shell EMEL, kerncl starch, protoin and sugar content however, weore obeerwed during storage.
Hab weater cdip treatrernt oo extond the stommge e of cashow apples was nul seocesalel,

deurease wpnilicanily

merense during sloraes.




Tahle G5, Itiudlrm‘l-l:ql vhanges doring sterage of bulk ouls

Horage Peorlodd [Monthy)

exnsilitaent ] i H
Maoistire (5] 14 AR g
Shelling percanbage 234 2488 ]
CNEL (Shell) fog'g slaell) 2705 EN BT 330
Lipid ) TR S%E RN
Protels (g 100 g Elovr) 2606 T 1 LGS
Atarch {100 mi feur] J3 e 1 adE
Sumrs {mp 10 ma foor) B aht 184

Lysine {ug'mpe Froteln) G Az 41.54




TRANSFER OF TECHNOLOGY

DIII:iI:IH Lhe . sear gy g’rH.I'I:\ ware suld willi Uhe realmation- of revenuwe of B 263204
bk nl 41 R snceassil wralis ol lilersal viriebieg werd |:-n:||||.||::1-a-:|.

A betal 02 mine iraining PICEETIANINGS. 14, Wopekakie 'I"'r-|'||_1c-|§;|l,||1n of Cashew (8 Cashow
roductinn Technelogy &), and Crop Protocion in Cashew (1) wers conducted and o toral
?..'.' qmsims inchcting farmers, shnlent=, gardeners aml elicials rom Karnataka (413, Keraka
i 3-.i| Tacnil Madw (8}, Ullar Pracesh {00, Adwllicg Peadesh {1 aned Malarashilea (1 were fralned

Demmnngtration pnls eatablshed garfierwere monibared Twomeelings o Deomees nsiniaining
by demnsiration plots amld 3 “Fleld Day’ dor cozliew growers ¢l Daksfioa Kanmnada Distric
2 alaa crganised.



Gend (443 : Prodoction of parental materials and breeders' s

cashew

{KRM Swanmvy, B Napgaraia and MG Navak)

The objective of [R5 project ks
conmmercial multiplicatbon of relaaséd
varieties and other ellte malterials of
cashew Ioe distribution to development
agencles, nurserymen andl farmerz. This
profect was started during 1989 undar the
Bevobling Fund Scheme fur cashew orafks
prodiuckion.

salt wood grafts of released ceshow
varieties and other elite materials were
commercially multiplied from Joby 15282 o
February THYL In order to raise rool stock
secdlings required for prafting, a total
number of 93,753 seednuts (585 kgl of VITH
LT were sown b plovthene bags from May
b Uecombaer 1998 OF the 93,750 soeds
sown, & total of 66,965 serminated with a

Tahle 69, Cashew rook stocks ralscd for prafting durdng 1592

mean germination percentage ol §R
iTable 500, Out of 63 910 soft weeol @alf
prepared duringduly 159216 Felrsary a-
A1 806 grafts were succsssinl with & i
graft snceess of A5A per cent (Table T

During the 1992 planting seadom,
total number of 32 912 zoft wood gralls
ditferent refeased varietles clite maters
worne sodid bo different developiment age
cies and farmwers and an amount of ZI'
F B 29 was rerlised.

The cashew scion banks both
Shanthigodu and Puttur were maining
during theyear and a total number of G 4
scion sticks werecollected tor grafting g
these scion banks and othor plots.

Mondhe ol snwing

Mea ol nuils Snwn

Mo, gomnitated

Moy | 5 BE L4, 300 (XL
Jum 28,140 0T0 B
Jul E, 1410 A (B
Al B B30 G273 {79)
Siap 4,150 3050 (T35)
(il 16, 754 10,A5E (84,7
Mo AT 1,800 {22.5)
Dhgni 4,1l SE (12.5)
Tual

Figures within paraniheses indicale par cent gerovifaibon.

R

GRS (TL4}



yhile T,

Sonth ol grafring

M, of gralts prepared

Cieshiew grafls prodoced dudsg 198293

Grabt suceess (Mo

dul 11220 H6E [GEE)
Aug §0.125 6,791 [B7.1)
S 17200 B 76D (THA)
[het w15 400 (7010
Mo el 1455 (5100
[ 2 1,235 (A0
Ian 7175 1430 (624
ety 3,500 |&O (54.5)
Tertal F3,010 41 54006 7554}

CFronn Mowvencher 1092,

The objectwe of this pridect 5 to
enfanlish & link Dbetween rescarch
aersonnel of the Institute and extension
agencies and farmers by organising
fraining programmes on various aspoects
ol rashew producilion technolagy, Duordeg
Errpyearareltalnf:LinELriu'n]ugpmgrammu.t;.
e Vegetative Propadation of Cashow! 18,
ashew Production Techinology” O20 and
*rop Protection in Cashew" (1) were
ponducted and & totad of T2 persons in-
cloding both officials and farmers were
fratied,

Aix tralming programmes nn "Yegeta-

Biparee: within parantheses Indivate per cenr success

Exin. [ (443} : Tradning extension and research workers and farmers

(EBM Swaniy and Sreepath Didt™)

trrc Prgpagationof Cashew" wireconducted
Lretwessn April and Novemlber 1992, A Lotal
cf G persons including college students
1, farmers C207, farm oworkers (100,
pardsners (141, and officials (6, belongiag
to Barnataks. Kerala. Tamil Nado, ane Uttar
Pradesh wore trained (Fable T1).

A fotal pumber of Y2 persons [rem
Paharashtrad U3, Karmataka (410, Kerala 15,
Andiira Pradesty {13, Toamil Mada (63 aad
Uttar Praglesh {107 werse imparted training
oo dilierent wspecls of Cashew prodoction
technology (Tahle T2



Table 71, Training programmes conducted during Y243,

Courae Title Date {2 Diuratizn Mus, ol partlclpal
: {Pays)

VEmetative 21-22 Apr 1992 2 10 Tatedents)

Propagation 18-1% Aun 1963 2 11 (Farmers)

ol Caghew 2527 Ayt 1962 ) B rEEFicizls)
3826 Aug 1062 2 14 (Dardences)
14 et 1952 1 9 (Farmers) '_
2T Mow 1582 I 10 {Farm Yorks
Textal lﬁl'l_

Cashew Frotinelion 2329 Heo 19683 | 3 (iNficialks)

Tachno oy 1204 dom 158535 . | 1 fiEicialy
Fewtal 4

ey Mrolectiog T 12-13 Mo [3md 4 H o iscial)

Tiaghew

Total i

Tahle TH  Sttewlse distributbos of padiclpaonts of ralning peogranones condipcied

ThaEaa.
St Mo, nf participants Trfal

Yeuetalive P'rope- Casliew Prochie:  Crop Protecten

¥ation ol eaghew  dion Techinology i s e
karnataki [ — b 11
Krrala 12 1 — 13
Mabarashtra — 1 — i
Andhra Pracesh — _ i L
Tamnl MNarlu 2 o - B

Liktar Frivleish Il = = 1

Taral | i 3 T




Exin. IV(143) : Research cum demonstration plots

(KEM Swamy, PS5 Bhat and Sreepath xit®)

(*Fram Mogprgmber 183205

The abjective of |his oject s
demanstration of new technologies de-
veloped hy the research renfre for cashew
pradipetion in the Farmera’ felds Hrough
pstablishment of demcngiralion plots,
Thirtslive cashew demonstrallon plats
establistied earlier were monitored. Two
el ngs of [armers malntalming cas e
demanstration plars and & "Fiedd Thay" for
cashew growesrs al Takshioa Kannada
district were slan qrganisecd

Thirtyflve cashew demonstralion
plats of 0.4 0.8 haoeach which were
estaldished earlier CI9B2S00 iu Imaltur,
Buntwal and Belthangady taluks oi
Dakshing Kannada district were montfored
(Mahle 73, M the 3F plots, 11 were
established In Belthangady taluk In <ol
lahaorationwith Sree Kshethra Dharmnasthala
Fuaral Development Preoject (SKDEDE). This
programme b [ointly sponsared by the
DMrectorate of Cashewmust Development,
Cochin, and NEC-Cashew, Futbur, under the

Tahle 73, Cashew demunstration plats es
tablished during [988-31 in
Diakzhing Kanmadn district.

Year 6 Mumbear af plots established
Eﬂi:ﬁbéﬁh&_ By By Toial
MNIRCE SEDRDE
| bk 17 P 17
1985454 ) & &
LR £, 5 3
Taotal 24 11 a3

Thet il of s
tzhlishment and maemtensnee of thesa
plots [n the form of sulsidy Cowards the
purchase of cashew craits, feclifizers and
plant protection chomicals was met by Di-
reclorate ol Cashewnul Pevelopment
chiaring e peciond LSS 1o0 2993 [ Talsle 74
O the 33 plots, twe plols were dropped
Cari ¥ Krishiea Murthy, Advanadka: Sri K
Sanieevi Ral, Kadimbady) as these plots
were niob malutalned satisfactarily.

Cenlral Seclor Sclie=mne,

Two mestings of farmers malntaining
cashew demonstration plols were con-
durcted on 25 July 1992 and 15 damuany 1993
and & tatal of 2% and 22 Tarmers, atbencded
the meeting respectively {Table 753

A "Fleld Pay” for cashew gromwers of
Dakshina Kannada dizstyict was jointly

Table 74, Subskdy glven to farmers malo-
talning cashew demonstratlon
plots by the Direclorate of
Coslyewmut Development. Cochin,
from 1965 Lo 1593

¥ ear Sl of subesicdy
Ka
| 958-21 i2all
L9050 2 p24
Laa0-a1 281849
L991-62 2554
199253 23T
Tital L0 ATH




Tabla 15

Farmers mectingsField day conducted doring 199:2-93.

Date Farmers Meeting/ Mumber of farmers
Fledad- Ry attended
25 Jul 195 Cashew DeEmonstratiom |
Farmars’ mmeseling
16 Jan 1933 Cashew Domonstration Mo
Farmers' meeting
15 Feh 1993 Fiedd Day dor Crsbrew 164}

Girowers of TEK, Disioc®

= Jointly @rgantsed by NRCC, DCD, DEIF

Destribution of cashew grafts of NROC sefections: during Fiedd day by
Shrl Vinayva Kumar Sorake, MLA, Putmor

arganised by NEC-Cashew, Directorate of
Cashewnut Development, Cochin, and
Drepartment of Horticulture, Dakshina
Karmada Zilla Parishad, on 19 Felbroary
E953. A total of 160 farmers from dlferent
taluks of Dakshing Kannada district par-
teipated (Trble 7R). Thefarmers weretaken
tr clifferent cashew demonstratlon plota

In the orenoon and a group discussion
was held In the ecashew demonstraston
plot of 54 5 Tanardhanas Bhat at Sedivapn
in the afternoon, In the evening the vale
dictory function waz held at NEC-Cashew,
Puttur, Dr. ME MNair, Director, CPCRI and
MNRCLC. &r Vinava Kumar Sorake. MLA;
Puttur; Srt PP Halasubramantan, Director,




ectorate of Cashewnut Development, andd Sclentlst incharge, MEC-Cashew, Patbar,
gehin, K Raghunatha Bhandary, Deputy  addreessed the Barmers, The cashew gralts
Wirector of Hertienlture, Takshina Konnada of NROC Selection-L and 2, were distributed
il Farishad, Mangalors and Dr, EVY o farmeses, representatives from different
BhaskarnRao, Project coordinator (Cashew)  taluks by Sri Vinaya Kumar Sorake,
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EntVIT : Chemieal Control experiments against tea mosquite bug
Helopeltls antonii 5 (Heteroplera :

Mirida)

N Bakthavsotsalam (Upts 27 Mov, 1891
F. Shivarama Bhat and 7 Sundararaju) (198502,

Ohljectives @

1. T Fnd oot the suitable dnseg
formulation against tea mosguoito
bug In young plantetions.

2. Tolind out the ovickdal action and
the residual treciclty of certain rac-
ommended Insecticides agaimnst
Les pnsguila g,

Materials and Methods :

Chemical control experiments with
dust dormaulation were taken up bwo sen
sures turing FE85-97 a KCDC plantalioons,
Elanthifa, with Tormulations namely
quinaliphos 2%, methyl parathion 25 and
carhiaryl 1%, During PIS18%E, the shidy
waz undertaken af KO plantationg,
Arvapu, wWith same dust Tarmelations
wrcept methyl parethion:  Duastiags were
given at flushing, flowering and frmting
atrges riuring 19581 and flowering and
fruitlng stages during 1949152 Per cent
ghingt damade in An ares of (Coim x 1L.5m
on all four dirsctlons were abiervad M),
Hand M days of caclk dusting: Covarfance
analysis Was carfied out-to find ont the
effcct of dusting on the ineidence of tea
moaapalto hog alter 30 dovs of each dusting,

Cvicidel activityand restdual tregheity
of olne recommended insccticldeos were
tested during THI-31, Single gravid lemale
was caged oo cashew gralt with teoder
flush for 24 hr. On the third day, grafis
contalning egds were sprayed with In-
secticides using hond sprayer, Theemerped

nymphs were allowed 1o [eed oo {eader
shoata oodlacted feom Trecs whicly were
alao spraved along with the freatimenl of
grafts. The pescentage survival of nymphs
after T4 hir of emergence was pecordecl, ['er
contage of exx Ratch was delenmine] by
counting tofal pumber of eggs hnbched ot
to lotal pumber of viable sops,

Feor shiidlying the residual boxicity of
insecticides to adults of tea mosquito bog,
eight insecticides al recommended  con-
cenlralion wers sprayed o young ciashew
Lrecs with tender [Qoshes. Tender shoots
were remoser At random frons respective
Preca om thied, seventh and fiffeenth day
alter spraving and paed as feeding material
I rearing cawe, The pwmler o sdobbs
surviving after 24 by was recorded, Darage
soore was calculatesd kn the dcale af 111,
Muncan's Multiple Brenpe Test (TIMRT ) was
adopted for comparing  mesans.

Reanlts sl Discassions

Chemical conlrol experiments with
dust foormnlations:

The admsted shaot Infestatlon per-
w-.nraga. anil drml:’!.?_‘t‘-. P A EE ] ::.il“:,"_l' L i
ance anaivsis) at Ekethila m 198390 s
presented In Tabls L After 30 dass of third
dusting both shoot niestlon and damage
soore was least for carharyl. This was
Inllowed by methyl parathion and en-
dogulian. Quilnalplos was feiond 1o Be leas)
effective. Uwing to high residual tosbokby
and harmful nature of the insecticids to



Table 1. Iecideucs of fes oeesgquilo bag Geljosied) ol Eaaibila oo 159850
A0 days after 1 H dews abter [ a0 days albo '21'_"-”"'3::
dustng dusting I dusting Lo
I reatnent - roand
it S Pl Searc B Seonrs (5]
Ouinalphes 2353 (00 071 (LED M0 S0y 052 (L0 KE CMESY 042 (003300
i Bt vy |
pErhiGn. e CTETYER (0B0Y CFTROOS6E 027 MLEEY SR (AT d0m Ty ane
Carbaryl B85 QN0 0AG (D85 L0 (57 04 (ILTE) F (M W2 (0T 43
Endosuifan . 163 €430 062 (105 899 (183 035 M08 A0 (08 12 7w 2s
Contril Io05 GHRy LD (13D 173 @400 869 (L BE v A3 ULy =
(53N (N5 (MNS) (N5 (%) IMS) By £0.15)

Fgnrss o parentheses are ransiormer] wihies

pellinaters, methyT parathion wis dededed
friom the experimient during 1907 02,

The adjusted shoot Infeatation at
Arpapusharing THHTHZ Inpressated nTahle
2o The least damade wae o the osae of
corbaryldusted teees after 20 days of scoond
thusting which was sisnificantly saperior
cuer ciouatnod

Ther quantity of dust consumed per
bcctare for differeot treatments was inthe
range of 265 to 34 kiround,  The cost
ol treatment wias lower for encosulfan

Tadsle i,

compared to carbary] dust,. Heneoo, uzage:
of Ui dust formalation should he rostelcted’
Lar L he sresas wihere spraying is not feasihies

trdeldal activity and residual toxicity to
nymphs &

Owicidal activicy was oot ohserved
in all the s ecticides, a5 | he per conl nvmnpis
emmerged rangsd Eroni 93 Lo L0 Lable 3k
With respect to residual toxicity Lo [lirst
Instar nymphs, significantly least survival
was recorded in most of Lhe Lreatoienis
cormpeared] o unleasles] conlral, Survival
of avmphs was in 1he range of U Ly 42

loedchednee ol b ooeeesguite gt {ndjosted) of Aryapu on 1991-92

I'reatinents A ocinva mfrer rllmrlrtp;

A daye after I dusting iinst."hn..n'rmmﬂ'_

% Srore % Seore i)
Frickasulian |3 BElLT (.40 (355 Zrl (ILEY (.84 £520 i
Clazizvalpboes 2R ETIT E2T {L39) 4.9 (305 000 {27 Alh
Carbaryl 1520 {2iH) CAZ (50 4.5 (123} iL14 {hEin bk
Camtrod TR B L3 JH3 (3EE) 0 {12
SRS iNE) (M) {144 (01,251

Figures i M parectheses are tranformed values




Tabde: 25,

Oviciabsl action of foliar bsectichies on e woesguile bug

I'rearment

Etwafenpron 001K
I"hosalome [ETE
g asullan D5

Exgyervincnt=1

[irint=al

Carbaryl 1=

Chruienal plices L05
Btellas] parallaei 0052
Dimethaate LS
Contenl

Experirment-2

Experlmens-d Menooratophos LGN
Ticcamuthr e LRSS
Contral

Exprerimmcnt- Carbaryt 0.1%
Monoerstophos LI5S
Fhiesalome 07T
Eredoslian CLOSE
Lerrnireal

Faas My
hateled &L Vi g
£40 after 72 hi
af hawsh T
0.0 Bdia
(RiRY| Ik ba
pER LAY bl L H
T A7 b
TLHLL Ik Ba
AL 4.5
Shd ot ol
b H 1} B
BT 1.4
IRl dika
831 {Lika
oeF i33h
L00h 0z
10 00
NE[HEA] .45
103 Ll.%0
1143 18 2i;:

In each exp=iionet, mean 1oldowed oy comiron Eter [somal similieandly - Jilferant &L 55

LR

per cent in carbaryl, monovectoohos,
abosabie, decanetheiss aod vtlsdenpeox
it thesir higher toxicite Lo dirst insar
vmphs ol ey mosgulto bug,

Residus]l toxielty o adolis @

Alter three days of treatovent, azlults
did not sursisve In carharyl  angd
momarrnsaphes and beast mimmber of addnls
qurvived in dimethhate ane decamethrin.
After a week, sidniticantly lezst survival of
aduits was abserved o carbaryl and
moncrromphas. I maat of the remaining

treatments, survival paiterm was compa-
rabile: with cemsbrial  Least damags: soore
was  recorded For earoaryl  oend
monoratGples adter tiree days of trost-
mont socavse of highor rosidual toxicins
af these Insacticides, Aftersevaindays alsn,
simmilar Lrend was ubserved (Table 47, Nowe
of the Insoctirbdes teatod ahowead resicual
Fvelcity mpte 16 days nf reeatment

Conclosions
) Carbarv]l & par cent dusk was
fonmd sultable for mamagemenl of tea



Tahbe 4, Residlnal action of recommeded insecticides 1o adolts of tea mosqoito Dig
Adber 3 days After 7 days

Treat:nenl Achalt T:l.'lrrnl_lp' A0l F'Iarn.r.[g'
syl s HDrE sl N ]
Evckasultan L5 A b2 i - o
Ohilnaiphos B03% 4.3 2.0 &l A 2B
Mheisalore 0075 4.3 o adl 30 e
Carparyl 0% 0 & 03 a 0.3 a a4 a
Decametheln (ROGE 1.3 b 1.7 d A3-be L o o
Monooraotophos 0055 il a L7 h Lo 10k a
Dimethoate 0.03% 1T h i ¢ a4 zh LT b
hethyl parnthinn [0GE a7 e 1.7 d a8 L
Comiral Lyl A & Ll 5

== Baryiwnd pud o nf ik

Meaen tellpaed by common letsr a0 sach columz b5 pot sbmbleantiy different at 0% DAMET.

rrirsegieibo g ineyoung casbicw plantaions
wherever spraving in nol (esasible,

% None of the recommended
insecticides showed nvicidal action against
ko mostultn bug oadd the extent of g
Batch was o e songre of 550 4o 100 per
el

5 Inzecticicl=s such a8 carbayl,
monaerolophos, phasalons, decamathizin
and ethedenpros were Lighly toxic to first
irngbar mvnphs,

1, Amema the recommended in-
secticides aganst tea mosquito bug,
maximunn residual tosdeity upto s weekwas
recorded for carhary] and monecratonhos
folleneed by dimethoate. The shiont daimage
was miniminm for thass trestments.

Prubebivations
it dundlararaju, L, Beakibavatsatam 8 !

2, Bkt Favwabiadann, N, Sundariraiv Dand

THE CASHEN (CamoumicateD)

and Blat, P3 1953 |
Owicical ectivity and resideal ™
toodeity of vortidn inscctickies ©
foa- s pmsequaitan buog Helopeliis
afionii - Bien (Herorotord
Miridoeh. Postology XU 2
[4-19

Fheat, Fia o FOSE,

Chemical control of fea mos-
quite bug in cashew with dust
forrulations,



SUMMARY REPORT OF
ALL INDIA COORDINATED RESEARCH
PROJECT ON CASHEW
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Dyring [he Seventh Plan the ongoing
Allndia Coordinated Spices and Cashewnut
Clmprosement Project stared in 1971 Las
Boen bifurcaled Inka bawo geparale projects,
o on Cashewy anid anather on Splees, The
:'Eﬂmdmattnrs (all is located In respective
Matipnal Research Centres, which werealso
- slarted during Y1l Flan. The All Tndla
Coordinated Research Project on Cashew
has sowven centres of which four were
started ot the inception of AICS & CIP io
1971 (Bapatls, APTU; Asakkayam, EALL
Yerporla, KKY and Vridbachalam, TNALD,
oae started daring VY Plag period
rBhubaneswar, DUAT) anch bwo uore were
added during VT Plan (Jhargrim, BUEY
and Chintamant, DASY,. The biudget allo
catica of e Propect dor the VESAT 1992403
wiss Ra, 2400 lakhs {Bs, 1300 Takhs ICAR
Sharey  Duriog 199283 the expenditure
wis Ba. 2302 lakhs (Rs, 1T.26 lakhs ICAR
shiare]. The Project mancdate is o lncrease
the production and productivity of cashew
Ilirough;

*Exalving high vielding varisetles
reststant/tolerant to diseases and pests,
* Btandardizing agrotechoiques for
the crop under different agrociimatic
corrlitions sl

*Evolving etiective pest and disease
madiagenrenl practices

bt Tiew ol X Biennial Workshop of the
Projecl, & Nallonal Group Discusslon of
Cashew Resoarch Waorkers was held at
CPCRL, Kasavagod (Kerala) during 30-31
Augugt and Ist September (991, The
technical programmes declded at the

Summpary Reporl of All India Coordinated
Research Project on Cashew

Group Discussion were Implemented by
hee Coptres.  Summary oo the resolts of
cacrrenl year i pgiven below @

CROF IMPROVEMENT

Ao total of HRE cashew cermplazm
acceseinons (Papatla-123; Bhubaneswar
-1h;  Chigtamani-Il4;  Jhargram-lil;
Madakkathera-115: Vridhachlam-1549 and
Veogurle-161) are bemg smaintzined and
eviluated m diflerent centres. I the
permplasm evaluation, the highest yield
was recorded by T Mo, 1004 42,0 ke, TN,
2285 (1.2 kghocandd TNo 71 (310 ky oof
Bapatia: ME 4/2 (1595 kg), 4/61 Adangudi
319 kg, 30108 Gubbi (12,75 kg, 1/61
Alaregudi (12,33 kg, 5723 Coondapur 10,30
kg, BAE Taliparamba (1030 kg and 1764
bMadhuranthakar (6,30 k) Omore than five
kg cumulative mean yield/iree) of
Chintamant; JGM G6/7 (945 kg and 1GM
HLZ 08 kD of Mhargram; and & 2671 (225
kgftree} and M 154 [1IL72 kgftres) of
Viidhachalan, During the vear a batal of
ddnew collections {Bapatla-b; Bhubaneswar
o; Jhargram-8 and Madakkathara-152
sliowing promising characters wore added
by the germplasm by different centres.
From the old germplism. a total of 214
acicessions lave been clonalby muolliphied
and planted In the congervation hlock ty
Fa patha (02, Chintaman] (27 and Venguria
CRi.

[n the multocatlon trial, 18 varietles
callected from different centres are belng
evaluated. Highest vield was obtained
from TMo. 120 71.25% koh st Bapatla) W4
(2.4 kgh at Bhubaneswar; H 1600 {3.73 k&)



al Chintamani: VTH 592 C1.24 kg at
Bhubaneswar:; M M2 (128 kd) =t
Madakkathara and V- (G6.90 kg at
Wridhackalam.

Evaluation of F, hwbrids showed Ll
three hybrids from Bapalla vie, Hy 3/28,
Hy 2716 apd Hy B35 gove a mean yield
of 178 to 246 kedtres, Twoe hybrids from
Madakkathars vie, 1 15998 and L] 1608 were
recinnimcnded for eelease v the Berala
Siale Variekal Releass conmnllles

A Fyhieie] Froan Veleihnebualaig, Le.. Hy
4 M 104 x E 4021 gave & mean yleld
of &A1 kiftree; the mean: yield of two
hyhrids from Yenguela (Hy 235 and Hy 3560
wrag 1530 kg and 120 ko regpectvel:

CROP MANAGEMENT - A. AGRONOMY

In NPK trial, application of N (i,
nO0, 1000zplanty, PO, (0,125 2500/ plant)
and kO {8, 125 1d5g/plant) showed an
increese of wield over control and the
Increaseln vield was lnear in Bhubeneswar.
Application of M 1000z, P.O, 250 and k0
200 2 wwas Fowad Lo b thie Desl among the
Lreabments, Al Margean coasimotn vield
was renorded U 300g N, 200z PG and 604
g KO doze of fertiitzer appilcation.

Fuliar application of urea alung wille
imzecticides (2% and 3% Urea spray), In-
creased yield at Bapatla and Jhargram. At
Madakkathara [3FE, 4% and 2% rea spray),
Vridiachalam (4% and 3% wurca spray}
and Vemgurla (4% and 4% urca spray) an
izorease in the vield was recorded.

I Lhe spacisyd trial, at tenth year of
plaiting, frees lanted i Gm % Gmx Bm
trinngulor syvstem . gave the highest yicld
306588 kefblock of 25 plamts) god the

trees plinted in 10m x 10m square system
gave the minimwm yield (2568 kofblock of
four plantz) ot Jhargram Centre.

Al Bapatla, standardization of index
beal in-cashow Tas been done. Niloogen
combent o Fhe third leaf Is significantly
higker than that in the fouctly leaf | Ezal
scnples collecied befores fertilizer appli-
caticn confainedd refatively low amoul of
pulriends, which increased uplo 80 days
aiter fertllizer application and - decressad
thereaiter. Yicld was found 1o he correlated
poaitively with Teaf nutrisnl coneenteation
of M, P, K, Ca and Mg

ln the cashew bascd propping sys
temns, trigl at dapatla; the annuasl crops
suttercd due to severe modsture stross; at
Vridhachalam. cowpei was faund to Be'a
good cower orops &b Vengurla, Intercrops
like Australian acacla and subahbol
adversely allected the groeth as well as
wicld of cashew. Eucalyptus and dasuarina
atfected the mén crop margioally.

CROFMANAGEMENT -1, HORTICULTURE

Sufl wood praflivg was found o be
a-siecessiul method lor wegetative
propagation Ol cashey. Highest perceilage
uf pralt suicess was recorded during
Jatuary (73350, December (72847, sl
Fehruary (81.7%) al Mapatia: September
A August TERIANY and July (58005
gt Bhubeneshwar: September (FRA%T, Mo
vember (3115 and Booomber (45.004Y at
Chintamanl; July (GH.0FSY Auoest (6705
and IJeptember {(A30%) at Jhargram)
Aupiest (ELDES and Newember (R7.5%) at
Vridhacnalam,

Flush graftiog was not successhal ot
all the centres. At Yridhachalam, 42 day



nld scinns grafted on 13 day old root stocks
gave the highest success (T3.5%). At
Verguria, 21-40 day old roob stocks when
graited with 2812 day olbd scivas gave the
highest saccess {more than 79.2%),

A aoond gralt success In top working
was obtained sl Bapatla [60-280%0, and
Blubaneswar (30804 and the success
was low (11 7-250%) at Thargram. Af
Yriilsachalam, the top worked trens have
heen aillected by stem and root borer, Af
Venourla centre. five vear old top worked
leees (10 Mo gave a mean vield of 525
kirtres,

Sereening of root stocks for dwarfing
characters iz in procress at Madakkuthars
and Vengurla

CROP PROTECTION

Treatment V-3 (spraving  of
monacrotophos 1005% during Bushing
endosulian 005% during (lowering anil
cartaryl 1% during froiling stode) was
found Lo Do guperior over Gihr Treatinenls
in contralling tes moscuita and otber
pesisal Chintamani and Thargram canlres
Whereasz, T (2praying of monocrotaphaz
G.05% al Mushiog abd endogiullan D0E% af
Noweering stape) was Tound to be supetio
al Vridhachalam and Yenanrla in trials on
chemtenl contiod of cashew pest coimpiex.

In controling miner prsts of cashow
suchas Myllocerus sp., Hipoiima koligramma,
Layweiive mionausnlis, leal miner. leal thrlps
e, trestment T-3 was found to beeffactive
al Chintamani, Bapatla, Jhargram and
Vengurla,

o the trial oo confral of foliage
inflorescence pests of cashew with neem

products, &t Bapatla centre all the neem
privducts iried performed well and masi-
mvien Vieddl was recardaed In e treatiments
sprayed with neam cake extract (5&},
folirwer] by neem seed kernel extract (55)
spray. Af ¥ridhachalam neem seed kernel
extract (3%} and neem oil (28 recorded
rinlmm tea mosoqulto darame.

AF Bapatia. swahhing «+f neem seed
kernel extract (5%), nesam cale extract
(B} neem of (55 and application of
Sevidol 40 on upinfestod trunk during
Al was foond to bea good prophylactic
control measere against stem and rootb
borer wnfestation upto 900 daws. At
Bhubaneswar, Kaoline swabbing, neem
cake cxtract (53 resulted io less infesta-
tion, At Jhargram, there was absolutely
ni infestation cn the tree treated with
HLCEE {230, The infestation was negligible
Wil ppeem il |__!"i'.¥'_:| aretl neem seedl
Lernel sxtrazt (5%) Al the treatments
wore effective af Madakkatbara and
Yridlaclslam,

Bigecalegy of tea masquifa, leafl
miner. Teal and Blosscm weliber, laal
thrips, Inflorescence thrips, feolt and nat
borer, slem and oot horer, ghoot tip
caterplllar, leal Iodder cte, were studied at
Bapatla, Bhuhaneswsr Chintamant, and
fhargrim centres,

Zerecning of germplasm to locate
toforant/resistant types to major pests of
the reglon have heen carried out. At
Bapacia, T No. 2Z74L, 286, M4, 232 and
231 were [opund to be lesas suscepiible to
weevils, T.No, 232 and 71 to leal mincr,
and T.Ma. 228 and 237 to Niporimo
tialogrammi, Less infestation was observesd
pn Type 1608 [ur shool tip caterpillar



(Bhubaneswar), on goccesibn Mo, THSE
1600, TALE, H 26, 3037, 448, 182 and
&5 far inflorescence thrips and boit angd
nut bover (Chintamani, on nocession MNo.
H 854, H 1358, and H 1589 for toa mosguits

Madakkatharal, on M 2004 for shoot and
hlossom webber (Vridhachalam) and oo
1910610, 215, Vb M 3353, M 2602 amd M
4400 for shoot tip and inflorescence cut-
crpillar (Veidhackalam?,
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