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DIRECTOR'S INTRODUCTION

LEHCATION

MANDATE

Mational Besearel Centee for Cashew was csteblishad in
Aptl] 1986 at Pultur, Dakshima Kaonads Disbricl, Karnataks.,
Fhis Kesearch Centre alsoscrves as headguariers o Al Todia
Coordinated Cashew Improvem=snt Prolect whsch 15 currently
hiving seven cenires [unclionming under  Slate Asrlealorsl
Uinmversities in different states

The headguarters af Natiagnal Resesiehn Cenlre [or
Cashew is krstlal 5 KM away Ircan Pulbor Howen S12A577 Tat-
Lacke and T5427E gitude) azd is aboot 0m abesse MALL 1 is
conterplated 1o acouire a total area of 6802 ha of land for
laying cut feld experiments at Puttur, out ol which &1 ka have
heen acquired.  The dewly constowcled Laboratooy-cuom-
Adminsiralive buildingalPutlurwas inaupgarated by Dr. Salram
JFkhar, Hon'ble Union Minister of sqricultore Government of
Inéia, on 25th Nowember, 18091,

Begides the main campus at Puttur, an Experimental
station st Shanttdgnedw, which 15 13 km, away fvam 1he minin
eampig also-forms part of this Research Centre. This Lxperi-
meatal Station was started as Uasnew seed larm undler Cenlral
Flantation Crops Besearcivinsliolein Lhie vear 1972, Presently,
Enteanidody labarsmory is located at this Experimental Station

The MNalional Kesearcly Cenlees are conoeivoed with the
pedee of widertaking mission ortented reseerch projects, The
rnandate of the Mational Besearch Qeptre lor Cashew as under;

T Evelving high yiellaog varieties of cashew,

* |dentification / breeding varictics for resistanosoler-
ance to pesl 2uch as b mosguilo,

* Faolving varieties with high protein, vsine and other
blachemical paramelers

* Btandardizational sgrotechinigoes for pehieving Wigher
preduction cid praductivibe.



STAFF AND BUDGET

RESEARCH ACTIVITIES

*ransler of bechmolowy b larmers and Cxlemsion agon-
ciez on impeoved production techniguess throush
training, demonstration and extension literatore,

Wihile establishiing Mational BEescarch Centre for Cashow,
Puttier, 62 posts (14 Setentific; O Technical; 6 Admimlstrative; 2
Auxiliary: 31 Supporting Stafly were deploved [rom CPCRI
During VI Plan: perkcul;  additional 14 posts (1 Scienlilic; 5
Technical: 2 Admirstrative; Dausiliarand SSoppantingSalf
wire sEnctoncd, During 18001 - shx mcre scicntific posts are
deploved [rom CPCRL This brings the stall component to 82l
which Tl positions are illed up, The sanctioned bodget [or Hhe
financial year 199]1-83was:

Adlocation Expomditurs
Bs. (l.akhs) Ba. (Lakhs)
Non-Flan 3100 2542
Flan AL BTG
AP Cess Fund 00.70 033
Revabrag Scheme .87 (k54

Research Projects of this Resezrch Centre have Deean
orzanized into Crop Improvement, Agrolechnigues, Crop
Protectlorn, Qualtty Amalvsis and Post Hanvest Technoloay and
Transfer of Techiology. Besides regearch projecisunder Higse
heads. a AP Cess Fund project on "Sereening and blachamical
evalation of cashew pormplasm in refation to tea mosquish
infestation” and a Kevdlving Fund for prodection of grafls are
also in operation. salicnl resdlls io dillerent research projocks
are as under :

Crop Improvement :  Eoscarch projecis pursucd under this
have a common ohlective of evolving variesles with hlgh wisld
coupked with betlerguaditeand multiple pest resislance, These
chjecthresareconteémplated tobe achisyod threush permiplasm
colléetion, varietal inprovement and sereening and identilica-
thon of variethes Tor tea mosguelto tolerance.

Fourtzen germplasm - collections collected Irom East
Godavart, Vishakapatnam and Shrikakulam, Districts of Andhes
Pradesh and Regional Frull Research Station, Veagurla,



Mahareshtra, have been planted in the cashew pene bank
which brrimgs the Lotal number of aceessicns in Lne cashiow gene
bank poe2bB. Peclormamee of hybreids is Deller than e selfed
pragenies. A hreeding hlock with ten Hnes and twn NRCC
selections has been establistied. A pew triad with clonal mste-
rial cimine relzased varieties has baen lald aut. Among the two
rodormneded varketics plaoted docbng 12586, 4473 Sas been
performing hetter than M 104, Stngle shaat fermation was
betier inmedia supplemented with BAF. Bud Bursliog, slonga-
tiomand lormation of staghe shoot, however, was earlv inmediz
supplemented with BAT and Kloetin {5 ogesciy T Callus could
b indoess] Teeem poome shooks o madore fees and pucetiar
porttarenloelar Bssoe Biochemical chinnoes aoe manifestod
as varty oy 8§ hr alter inlestation by lea mosguilo. Gralls with
matured shaot are less preferred Dy tea masguiba Tor feading
anchiriEsitivm coanpared Lodewder sl erees shook, Nymplal
aerlodl was ot affeeted when ressed ot on mpelerately
spsecptille and suseepbible accessions

Avrotevhoigoes: Eescarch projecis under agrobeclinicguaes
progrnmmee contemplnte tooenehanee the prodection of exist-
e dardenyg by develoaing soilable orchard mamdTament
pracrhces, Research projects om niritonal aspocts, cropping
sysiens s vechiard wEnapemenl are being pursaed.

LealM dig ot ingroase with incscesod gppelication ol M in
ansxpecinsnl on respanse ol hich vlslding varietles of cashow
Wrdifferentlevels ol M. [nlhe same experimant gra‘ts continued
tovield higher compared to the rrapective seecdlines except A
154, Photasynthctic parwmelers ke PAR, Poogs, £ and Wik,
ated sl ndislore conient, have heen recorded] for cashew
:’.'Jr'l:l".x"iil}.[_t][I.lh'!I!' clifferenlcroppiog syslems, Dillerei? ripgativn
treatrments nave een shown to &fiect the moephalogical
characters such as girth, height and spread, Results from hizh
density plantine base revealsl Lhal closer spacing redoced 1he
net photosynthests (PN Transpiration (E) sloewsd siilar,
but non sigaificant, trend between difleesnd plant dengities.
Continued hipherweld has reen eccorded iz treatment wierein
pland deagsily moanaiolaioad al 623 treessha, Proned brees gave
hlselieer el cosnperees] o wproned Lrses. Oll-season grafling
brias Been shawn W e soecessial with grren scion sticss of
abione B davs during flushing aomd Cowering period. The ¢ost
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ol #stablishment and mamtenance of top worked and replanted
piants (0.2 had durlsg fhst bwoovears was Hs, 2086 gaud Bs, 1150
respechiviy,

Crop Protectlon:: Research projects In crop protection
programing attempt e devslop integrated pesl meaomaement
packeges against stem and root bwrers and effvotbe chemical
and biologicnl contral of feamosquiteand ather aucking pests.

Results iram a large plot prophylactic contral trlal an
stem and root borers have indicaled that nesmark protected
treees against sbem Borer for lour montis. Trees at cacky stage
ol inlzstation recoversd when trealed with EDB, kerosere and
alumininm phosphide.  Bosults feom studdics on Begueria
tssiana hiave indicated that directspraying was most efective
with morkality of Gl poer conl.

ctudics on chemical control triad with dust toemuoalation
have revealed thal application of carbaryl & per cent, s most
oifective glthough the costis higher. Compared to quinolphos
and cndoselfan, cerbardd and Mopocrobophos bave bigher
residual toxicily, Survey on emr parasitolds of tea mosguito
Iram thres locations (Mane, Pene Mangaloreand Eonajs) has
revealed Lhe goocorrence of two species ol parasitoids
Telenomas sp and Chaetostriche Spi. A total of 23 species of
parpsitoid Dymenoplerans were collacied and gotidentified by
Internaticnal Instituie of Entoooology, London;

Diuality Anolysls and Post-lHarvest Technology: Studies oo
hicchemicsl changes durlug sterage of nuls and apples are
Deing oontimaed,  Kernel suoar and starch content tend o
decrease during siorage bolmal low and ambienl tesperalure
Lysine content alsn decrepses whtle, prateln did not fellow any
specilic Lrend, CRSLeontent tend ta decrease during storage.
Theretative concentration of thresfractions of storage proteing
did nol change although, the eatio ol albumin o glebulin
decregsed mnitlally followed beean Increase. Sorbic acid, potas-
sium metabisuiphite and citric acid wore not effecdve in ox-
lending the staorage life of cashew apples

Transfer of Technology : The projects under this progeanimne
contemplate o disscninate the techosdopics deseloped to

v



ABOLUT THE= HEIMOMRT

larimers angl sxlensicn agencies roegh comdeeling training
pragrammes, distribution of planting matestal, bringing out
extengion liberalurs and establishing demonstration plots in
collaboration with Directoraze of Cashownut Development,
Cochin, and Srikshethra, Charmasthala.

Dusratg Hae year o total of 31162 successiul grafts have
heen peeduced, The highest poreent graft soccess was re
carded during Seplember (81.8%) oilowsd Dy August {77350
and Oetober (BRIE). A total ol H215 grafts wers snld during
thevear with a realization of revenue of Bs.2, 11,950, A total of
23 persanmel which inclugded 20 Grimers and 63 officials were
trained on Vepeiative Propagation, Casfiew Prodouction Tech-
nedogy, Pest and Disease management, Training acd Proning
in cashew and Forecasting of yield i cashew ofantations. The
total amount spent by the farmers dor cstablishing and main-
taining 0.5 a cashew demaonstratlon plot ranges from Hs, 3715
b TAGTL The wield réalised during towrth sear renged broom 5 kg
tex 220 Eadlk-ha plot

Librarys 'l librigcw of Unis resescch ceolre Das 605 relersnce
yolume and has heen spbsceibing for 35 Indian and 5 Interna
Gioral jourpals. Doring e year an amaunt of Bs 154852 has
een spent lowards strengthening the library lacilitles,

This is the sixth Aunusl Heport browght out by this
Hesearich Ceorlre, This [ms Been camplled acoordiing 1o re
scarchpreeets taenup inCrop nprovement, Acrotechnigues,
Crop Management, Dpallty Analvsiz and Post-Harvest Techriol-
ogy ald Transter of Techuuwdome. 1o the lollowing pages reysulls
of research projecis of NRCO are summarized followed by
summary reportof All [ndia Coordmated Cashew [mprovement
Privject.

Puttur {MLE. f‘l'.ﬁ.IH}
Datied Zlet Sept. 1092 PIRECTOR
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Iravguration of the Laloratory ¢ o Admisdstrabiee Duilding by De. Balnom Saklar,
Hewy' Bl Mimigter For Agricultare, Govermment of Indla, on :'.-1nmi.;|.:|.-', the 350 Moreemabeey, [A5]
Shri Migliagpialli Fagcaadaecleain oo’ bbe Linion Minlstdr o Sate lor Agricalture and Conperation
alagy praced thee o casion.




CROP IMPROVEMENT

Pring the year 12 peruplasm collection of bold ot tvpes was made from Regional Frust
&Eﬁﬂiﬂ'h Atation, Kankan Krishl Vidya Peeth, Vengarla, Maharashrtra, With planting of 14 clenal
Eﬂ'ﬁ[ﬂm {oellections fom Maharashtea, West Beogal aod Barpatahka e tuoler of soression in
ﬁmﬂl!ﬂﬁrw gene bank has gnnenpin 6N, Based nn the cimalatreewicld, F_-m-nnh.xm acrvsatnna ave
ba,!.ngrmpcd Atotal of6icross rombinationsand wen scliz are balog evatoated, Tnder progeasy ial
I,I:I:lm-l.-l omhimatioos kivve yioldfed moreihan 3o feear durtng seventb vear of archiard Hie, Sazed on
e cummslative ineai vield, o tofal of 12 indivicusl trees oo progeny trial 1 Thave beea idendifbed as
top yiciders. A breeding block with ten differomt Ines tdentified for holdmat, high yleld, waely beat g,
sl Fiorvesting peelod, hiab shelllvg perecntaac ond big apple s ey cavablisted. A ey clonal
irfal withe el recozmrended varietiss. Bas been imitin? ol Among thedwoe rocnmmended varictes
plamted turing 1545, M 2475 has heen performing hottor than M 104 in terms of vield. Single shoot
formation wag belter o edin supplamentad Wity BAP. Bud borsting, slondation and formation of
singleshoot, however, was eadly nomediz supplemented with BAP and Kinctn 05w/l eachl. In
metim with NAA {11 3% per cont ol st eenbryns showed differentsation of plantlets. Studice
b Blsclveinl cal clhengss dueing shoeter perlod olinfeslalion have rovealed thel biochemical chanaes
are manifested Ay ealy as G he, aller mfestation by team st Tea mesguto ayviiphs could be
apared vn cottom Lalmeralaey zereenia stiudies bave docicated e YTH 1534 5 meoderaiaty
atzoeptile to tea mosguita, Grafts with matored shoot are loss proforred By bea peoagulto for Faeding
ared ovipisilions commgrilred B tender and gresn shaol. Mymphal perind was ool alicceed when rearcd

ot snmoderately sesceptibhe and susceptible accessions




Gem. 1i176) : Collection, Conservation, catalopuing and evalvation of cashew

permplusm

(KEM Swumy and Thimmappaiah)

The objectives of this project ane
collection of both ndigenous and exotic
gormplasm material, eqtablishment of Ma-
Lonat Cashew Gene Bank lor conserving
the genetic diversitrand catalosdning ol the
exiglip permnplasi

Gormplasm collection moul conservation

Duiring the year 12 colloctions wore
npade freom Begional Froik Resesrch Station
(Fonkan Krishl Yidhrapeeil), VYengorla,
Maharashles, and one gollechon lemECDC
plantation, Kedimbady, Puttar, Ofthese 11
wege Dol 2ol Lepees, g ansd i mol trpe
andone small nut type{Tabkle 1}, The small
nul type (Tulas) iz lres from CHEL and itis
aclaster bearingbype, Ten collections had
Dig sized appale (= T Soltwood dralts ol

these coliections were prepared Tor plant
inginthe gena hank, All the collecticns hid
apples ol pear shape cxcept Banda V which
had apples of rownd shape.

Fosiirleen chonal accessioing (MR 256-
2647 bgwe bevn plsnted chieing Tune-Taly
1997 ¢h saftwood graltg/accession ) wilha
eloser spacing of Gm x fim in the National
Casbhew Oens Bank, With this the total
nunleee o accessnns 5o B planted o the
germplasm conserva on biock germ s m
repository has poac cp to 268 {(Table 2). O
the fourtesn gocessions planted in the gene
hink during Jone-fuly 1991, slewen wers
collected  Irom Andhra Pradesh and ons
giscfy framn Malarashisa, West Bengal and
Karnalaka,

Tukle 1. Halient leoiures of cashew germplosm eslbectinens muode froom Begienz! Fruit Beseoreh Station,
Nengurlu iMaberashira) end KO, Futier,

Mame of Ape ol M. al fgple Apale weigh Mot weight
calleckicm fren (rcars)  dmaitspanicle oalawr (zl {gY
Welore - 1 i 3.5 Pirik gt 115
Witars - T1 4 3 Pink Tk 24
ks 4 i Bledl G060 T4
Banday 1 13 Puik Tk 1.5
Anktwrs A 1-2 Yellow £l T 134
Wakkloal 4 2-3 Telluw Tk sk 114
Hhutsly 4 j Ed ['imk FL 1.4
Nineidasi 4 25 Tellow 1A EID 11.5
Rirtal 4 1-2 Yellow Ji0- 100 1.5
| Fusnbarmnl af -5 Pink T80 k1.5
Harche i 4.t Yellow TR0 114
Tnlas F: | 1G-X3 Pirk 2030 L5
Kedimbady L 1-5 Pink FOHO 15




Table 2, Clomal germplasin gecessbons platted In tie Matlonad Caslew Grene hank

Mumeber if Accessans

Somee of colleiian

Fxistimg Planmed during, | 93 Tokal

El bz and diverss materiat selseid
oo pecrnalasi a;

Ninad hi 1 B

Shanthugodu 7 — (]
Fonazy Coliclens [rom

Kimataka 4 — |

Anidhea Foackszn ;] 1l 6

Tamil Mariu ] _— by

Gl 1 - 4n

Mliha-a=hira | | z

Urissa L —_ &

Wesk Thmpal —_ | i

Tl gy 4 240
Germplasm evaluation I'nbile 3, Spem girth ol caabiew accissions in

Dhsprvations on stem girth at (5 rm Hie Cusliow Licue Bank
il et b e B Ry Yeur ol Wb Ntaimgirch Nooaasiog
cashéw accesslons plentzd during 1985, Bttt | e ""{__"T_: e
1987 1355, 1920 anad 1990 Clable 3). Ty T i W Mo,
1 cn PR - .

I':-hS.EE'I.-'F:TJEITIE 1..'.r-'_r+. recnrcEd r!ur-..n!e, Janir — - . D - =
ary 1992 Majorily of the accessions fad AT 3 {35
steam girth rangong faom AL - 450 &m, 351 1 -450 1% 319
- 400 ceny 25,8 - 3000 oo, 2002 - 1500 eon A 45,1 Mg 14 254

L1 B L1 1 R N B
S50 - LD 3 3%

0,1 <1540 em inthe accesstons planted
during THES TUET, 1955, 190 and THHED Fo-

i LaET U 1 R 1 1 S R 41
spectiviely L
2] i 150 4.0 33 44N
Jinl - 430 7 et
Bazeql on e cumulative yield plant 451 - 500 E 1%,3
recorded for the germplasm pecessions 0 1LY I 1 AR 6.6
plantocd during THEG, 1487 and 15988 apoos- 198 67 30,0 A #2604
sions have hee prouped and the data (s 2= ann - a2 SER
: . i I - 350
presented in Table 4 . In thie accessions 1] 0 Mk e
= : LiTaE: B
planted during 1985, the cumulative yield L L :1: ]'”1: o ;:
] PRES . ’ 1 ., 31 =
r.rlanrmnj.::r:r[.m.u..i.-ﬂl 200Gz L11a|nr|T3rﬁ[ 151 i AF 350
e accessions (12.95), [n lhe accessions 0 o X R I
planted doring THET and 1988, 1he cwmela- 1590 43 LR [l 19 457
Huve or mean steld! plant was |gss than 1l 50, #5547




Aulile 7,

PovFeeranmmies aof hiyhickds sted eelfs mider Progeny evaliention trinl -1

-H;.I'rn-uis Frarurase Pbaam vicld Thatres) M ean Crpmdstove
Rl Bl BT Meantody  pieldiSyod
Ii_.-l 4 B T R pa 3.3 a2 35 TR e
Ha 342 Seavesi © Mol 4.0 A i35 EE 121 {2.m
H"I_;S M THE = T g 2. ik B A0 1L gEM%
B2 [E2- Byl o 04 Bunyasi %2 1.6 e £ 43 g5
‘B Fla 13% 1 5 T.%5a. 2.7 X2 l.a 34 a4 1.2
H:ﬁ Bl 13% 1 2 130 Kesler 4.l 1.3 3 A4.¢ L (1=
e MHVS 5 WHIC Y 23 3x 24 Ll 28 0T
.k B3 s 1 b a8 £ 15R 30
[ B ML & A 1EM R L AH 4 J4 L N
1 S T e R R e L 0.4 43 i | e 153 &M
H-11 WEE Woa WHLE Y 1 A 3 |6 4o R
H-12 A I s A LEH 3 R 1.3 - L
HE A OTRM 5 130E Boaan 33 4 14 i b T
Hota ]I'_'. ool K142 [ AYTE TS X 4.1 4.1 i | 19 I_E. |
-2 175 Lot % 173 Cedar R i 13 A 87 115
Helt 1% Conlon i A 1THA 1 4.7 449 4.2 1.2
H-=7 MOS0 Ky i 14 [ LT T2 8]
He1g: IS Covlon £ Myve, Kotekar 23 AH B 33 o5 S e el
£ Pty b 448 G LI L 2 5 a6 -
Lhh: Grneral Mein 171
¥ W n e e perniknese s el Hel el ol memenmulativa ekt sl Syl o mesan cefmelarmee ypelinf

i by

F0Fe, The vicld of two combinafions was
Pess dhan & ke nabfireesvearn The comula-
fiese mean of ntng combinaiiogs wils mor
tien LI kedteeeyear duebng thcie seventh
seip o arpebii e file,

Frogeny Trial - 1]

Obzervatlonson i trlal plantad with
seven selied liwes: Goy almervalional rial)
wore coatinned o thon economic cliirac-
fers. Thetimdwidoal tres weld- of ekt
[eamts intens repllosT iy his been recorderd
g i prosenbied i Table 6

The aest v ekl (52 Egilees)

=4

vear)  for 1981 and Lhe gunmbative maan
vigld for fvesoses {153 kabwas vocorded
i1 the selled prowsny of 334 (T80l ol
Bapatlay followed by 4.5 kpoanel 902 ki ree
spectivelybn 511 (M IS, The meanyleid
of S-20 M 3T 3 wes least (1 B kastreefyear)
shiovrter an inreeding depression with ee-
apeit b ol wiekd

Progeny Trial - 111

Afotalof 15 orbss combiations and
acontrob M 44: 3 planted in EBD arc being
evitluat e (Tour planis per plat in twi repill-
eatinng}. Thotreswise vield deca enllocted
is preseabed in Table 7. The hizhest mein



Tahle &. Perhiwinance af selfed lknes under progeny evaluntion triul - T1

Relfed lines  Description ... '“':".EI.I:RE'I_W“ o emsesnnleie iy
-] R-11 Mzan (3 yeacs)

3-11 | LI =3 3,2 a0 5.2

511 M oddin 75 ! r Bl I

3. L6 M 164 53 2. 4.0 .1

52 k3T 1.3 24 & =t

&34 T T 6.9 T4 153

£1z0 12 Ceylom 44 L5 25 el

5137 THaz1 sy 14 RE 58

Tuhle 7. Performunce of the hiyhrids pnder progeny evuliegtion trisl <TI0
Hvbeidi Paeritao _ﬁiem_:.-‘i.ﬂ]l_;khg] Liemaral bleen Cumulagive
> B B0 medn wicid {5 pears}
H-T9 A T8M x Rin=150.1 g R xan g fndy
H-Mi Rin F38.1 % 8 10 fid 57 fil 122 (1{LS)
H-2 A IHM x M0 1.1 275 190 Lo P
H-LE A lEM 1 Nolore-an 1.3 2 10 A
1LZk T Pelapuntz x A THE 21 A 1] 43 3
.24 ] T I B R 14 2,6 22 [ O PN
H-2 THF Teizpuntz x @i 1] i 2T 24N fid 4R
H-26 W A7 3w TN Tempain 71 1L.E 210 47 {35)
.27 M 03 i B ol H 2.1 d.l  45.8)
H-2H M L 150 Kodar 1k 3.1 B LH b L
-2 Tl N0 Tetagnta 1.4 kY 1.7l R
-3 WHLDC-Y w1 g 33 1.1k 4.1 gZMy
S | Mysire Kolekir 2 155 Eodur 14 1.4 Tk R ey
=2 Tl x M 10 14 1.5 .18 p RCAN
H-33 WEBIRC-A w1505 Kidur i (k5 A F4 (2
I WA OF (ool L4 0,70 14
C0 Cepreral Mean 3
" Walues within pazuthcsey incicsde e ralie ol moe cooenlEnee viekd ol pinbd o mear comulative ywlc

i Lonirel.

crenielabive yield (148 &e 105 times fhe
conleed 3 oard mean yvield of 1991 (611 kg,
B.7 times the contrel) was recorded in H 20
(Bla 1%1 =M Lify: The least viehd was
recorded i contesl (644730

In this trial the yield of seven conibl
nationes was fcss than 2 kestree while it
ranged between 20 kg and 3.0 kg in six
comhbinations. The weld of thirce comblna-
Lioss was mors than 3 kg o the seventh



yeer af planting,

Bazed on the mesn cumulative vield
o five vears (1987-1931% a botal of 12
mekbvidual frees e been identified asfop
vieklers, The highest cumuolative ychd (5720
and meean vield (1LE ke was recorded in
HAB0FE CBla 139-1 = M 10T and o 5-34/3
TN el res puct bealy {Table &),

in anctihor trial of Gyboid pregony
evalualion © 145 nos0 planied al Kennine,
dhuring THET with closer spacing (6o x Guo1d,
Tree Nos. 34 (VTTT 12 % VTH 300 42 (VT30
X WTH 115, 48 (VTH 3t WYTH 30% and 1)
WWTHER 2 VTHID showedan yiehl pelential
alowerd Shiftroe. Thoesizo o the nulsfrom
Hhese rees was medioig o bold.

Sevond phase hvhridization 2
Hybridizalion prageamme [or the
improvomont of roleased vanctics maknly

for the nut size was continued and a total of
A7 byl seeds from flve combinatlons
werespwnin Lhe nursery, The perminaticon
prercenbaee varied from 59 to G2 percent
(Tabde 0, From this a tetal of 116 hybrid
szl lings and one sl have been planted In
e field al choser spacing of S = b along
willy apen pollinated secdlings of the par-
ents for dvelisation, During the eurrent
season & total of B0 flowers were polll-
wmated withthe pollen of three selected lines
Ironn germplusor sod foiliel [eoit set pe-
corded wis 171 per cent,

Clonal evalortion of hybrids/acloctons :

Haged on Lhe treswise pul yield,
wright of the nut, shelling poercenlage and
curmulative mean vickd of five wears (T937-
A1) a botal of sewven procoising hyvbrids wizre
sebected from Vitkal (5 nos ) and Puttor (2
Mg, ). These selected hybeids will be evalu-
ated along with the 1wo NRECT seleclions,

Takle 8, Dutalbzof prom: Bing hvbridsselfsselocted basod on Individual teee porFermanes (Trlal T, 11 aml
[y,
B — Cumulazive yield Yield af 1602]
[P Dizscnption (leptree) )
-5k Hlu-13% T.a 1Mol 153 E, ]
H:63 Hin=1380 & 1305 ¥edur .o Ttk
Hl-sg14 W 375 - Sl 1£.5 L.l
LA RTITES L R 174 11,7
Hi4/14 17 Cevlon € 505 Kodur 19,1 o
H 10 M 30 T Mad 237 2.0
H 18" U Coxlon 1 Myz Koeza 2135 g4
H 1874 153 Cewhon 5 Mys, Koekia 26 A ]
Hza0s Bla 1591 x 5 104 272 o5
R T M I6e] Self 16.5% B
LT THo b Self 205 141
LT T.Menl Selt 152 g5

*  Trom Progeoy miad - 1]
#%  From Progesy minl - 1]



YTH LTS and aconteol (M 44530, The details
al the hvbeids sclected for cyvnluation are
given in Tahle 10, The @alts of the above
iines are ready for lield planting

Fstablishment of Breeding Block:

A botal o 10 elliZerent nes ideatiiled
for varios characters ke hold-nut, high
yichl, early Pearing, sharl harvesting pe-
ricwcl, Migh shelling percentageand big apple
e Deen planted D the Geld alono swith
twn NRCC selections T nlantsding) , The
lelnbis ol L lines plas el aodd Dheirche-
acters are ghvon In Tahle 11.

Clonal evaloation of Helensed/Fecom-
mended varlelles

Iv ks Lrial plasotesd with clomal mates
rial &f 12 recommended warieties at Puitue
{1986 planting), thevield dillerence among
the varieties was signilicant,  In the fiTth
vear of orchard lite, M 44,3 conlinwed Lo
vield beller than olhers withh an aviras
yield of (LY hg'troe followead by M 1074 {EI,E";
ka'tree), S8 EPM (0.35 ko/troe), and Bla -
A5 (1G5 kgdtres),

I £hoe chemal trial ol 14 hich viclding
and medbum nut {vpes and & conlrol

Tanle 9, Treeailsaf liyhodd comibnatlons, peceentaze of gegnilnation, and seediings planted in ihe KL
1 s h— ] r i =rf g il
i e Peo. of geode i 'Ew: -.'-F. Beedlings ;.IL: i
RIE pronniEl  senelidn i W ferlid
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Flis-159-L» VTH 714 Al 32 59 an
VR NATH T A af: 41 n2i gl
Bla-139:1 = ¥TH 40yl I ) St Y
V-5 80f 2 |
Tual 275 ] 5315 17
Talsle 10, Dretanils oof MECC jvBeicdataells propased for evalnation
beban Sl
. -= Meoznout  Kemel Shetlome . Yiidol pile
[yhrids bl combinian " T P e s Lewiz il
wik L] wil i Skl i3 yuoats) e
H il Rlu-1530:] « W8 EPM &l 2.2 28 4.5 2
H3ze T X1 s A1 0 EJ Z ribyli | T 153
H 154 15 Coylop . 10 Cewlon A 22 2HA 2.1 18
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2 234 {17 LT
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(M A474) ab Bhathigadn (1985 pianking],
the morphological chservationg showed
o strndiicans diffcrence, The maddmum
oreoath, iwaver, Was: observed - 4375
Kodur.

Aonesw clomal frial o of wliht recom-
mended varielies has deen planted i the
licldwitha contral {6 44350 o randomised
blgck desipn. The planting has heen done
atsix plants per ot mr-beur eeplicalions
The details of rRcommended varieties
planted in the leld are prosented i Calte
T

Tubls LE. Betails al Accessions planted. in
Breeding Blocl
- Chaer b il
Di=seriztion T il
Ao was ik
Kankndli ¥ moLsive
NTIT 502 Fanirliness
VTH 1354 Big apple
H &% TR T limreestng, peeral
VTH 1359 Wikt :-_'ll.'f.-!n.'lh:l;
WIH 2T Higheeealdanel sheliomg
Witiome-56 g niel il
VTH TI10 Tig nul 5ias
b Apple, it gize and visld
Y¥TH 5% Highghellma
b o | Yzl shesling and i siee
NRCD D Yoelkd, -sl.l'|'i|'_!": arpdniT )

Gen, LI1 :
somigclonal varsilion

i Thimsrmappaiah)

Theprojeclwas mitiated during 1990
Al with the ohjcctive of standardising
micropropagation lechnigue for rapid

Mecimisation of yield plok:

Among the two released vacielies (M
1054 andd M 44030 of cashew, planted in 15985
with thelr clonal material af Pottur, M 4473
shoewred superior perbormance cyer M 104
L gave g average yleld ol 2,1 kgfteee against
the 08 kedtree of M 104 in the Gt year
after planting. Inca plos of 16 ha, the yleld
realisid was 149 ko (242 kpihay with an
average of 1.5kaftree. The cost of culthes:
Siwrn worked ool For gl Tt vearof plantiog
wrs WA 2580 plot (RS, 4305 a)

Takle 12. Details of ke setind 40l o recum-
mended varleties under £Eonal
rvaluzatbon
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Tissue culture studies in cashew for micropropagation and

multiplication of cashew chite Hnes and
it undertake studles on somaclonal varia:
ton to increase  variabiliby amd select



spaclonal varkants which are of hreeding
walne,

Micropropanss o ;

Shoot-Hps and nodal cultings (single
and double node) excised rom young
cashew segdlings were cullured nn MS
mmedinm supplesnented with BAP (0,05, 2,
5, I0mu/1}, BAF + NAA, BAP « Kinctin and
BAF + HA  Althowugh lor bod extenshon
hasal medinm alone was suflicient, the cul-
Tures with This tueneed yellowish in the later
slape. Asoomparcd Lo media sopplemented
with BA (5 me/1) alone, media supple-
mented with BA and Kinctin (Gmgf1)
shiowed betler indliation and growthof cul-
e, In U da e S8 percentod the explants.
Tevrmved single shoods within 2 1o 3 weeks as
agninsl B0 percenl i the foomer.  Ad-
dition ol IBA( 1-2 mg/1) tothe lsttor rosulted
in prodifevation of axillary bods.  Cotyle-
donary nodes excised from 15 days old
secdiings withoutl thedr coldyledonainy seg
m-nts alsoshowod mubtiple shoot induction
in meedia conlaiving bolh kinetin, BA and
IBA

Establiztunent of shoot cult ures irom
56 years oldd trecs posed problems diee bo
carly necrosis/browning of tissue and
higher rateafcontamination. The response
In bud activation was seenonly io 10-20 per
cent of explasts. Clonal propagafion
thrugh saomatic embryogencsis was also
attempied Dy culiuring immature svoolic
cmbiryvios and nocclius fossale coliure) odfta
wmodiffed MS amedipon supplemented with
24000, AmeElE Callhes wiss induced Balh
from noeclus (30710} and zyootic em-
bryos. Aboul 10 1o 15 percent of Lhese
cultures showerxd the frrmation of somatic
emmibiryos i e induclion medium and al

12

Multiple <hoot maucien from cotyledonary
node on ME mediom

reduced levels of 2, 4 -1 Maturation and
dillereniiation of somatic embryos in the
differentiating media tried showed promi-
nent rool lormation and poor shoot differ-
cntiation.  Immature rypotic embryocs in
haormone free mediom showed either or-
ganogeness or snatic emboyo lonmation.
Ly ansieclinam wilth NAA (2mgf 1} 57 per cenl o
rygotic embryos showed differentiation of
plantiels.

Callus culbzre ;

Callns has been Induced from green
cobylendonary segments {mature nul), keal,
shoot and epicoty] paorton of youm g castew
seedlings on a modified M5 mediom
supplrmented with 2. 4D {035 1, 2 4 and
Bmprl}, Callus formation was profuse at 4



migll of 2, 4-Daamdat lower concentrations,
the callus inktiation was less aned thizogen-
egis was prominent. Callus in the inltial
Stipewad whibe in colour andlurned brown
gt later stepes. Addition of coconut water

Adhin: Scheme

at 15 percent {v/vy was heneficial Incallus
imdecton. MAA 2t 1 to 10 mafl in the
medium did not support the callug lorma-
tin, Ualles was also induced from yoom
shoots of mature trees, of 5 o Gyears old.

Sereening and biochemical evaluation of cashew gormplasm

i relation to tea mosquito infestation.

(KV Nagaraja, D Sondararaju and Joy N Johmn)

The projeciwas imitialed in 1858 wilh
an abfective of screening the acoessions
fq_ar tea mosquite welerance and o stady

L:Li1_.'n:h1‘.'|:||ir:1l changes during inlestalion,

Biocivoanical changes in tender tis-

“sies during sheeler period of Infestatlon
arpre continued, Chanepesin the leal starch
conlentduring siorter pericd of fnfestation

woere S0 lomastl attd the sésulls are presented
0 Tahle 13, Leaf starch content incresses

iateihy lellons e Dy g el eass, Hesponse

wag nobiced a5 eorh 08 6 he alter inlesta-

Loin This s in confdrmniy with our earfjer

phsorvition on other bBinehemical con.

TFahie 13, L":ungl.':-. im leal starch confen] dar
i shoeter et il of Infestation.
Puegioe ul Epmpge Sl Strgl omlent
iesfos Tl i) [Fioie s A [ ey foowt)
i 267
i L4 FELHZ
¥ . e
15 24 e L]
4 i

it.0E

ED=Na dapnage, | - 30 per coptarea dammped, 2 - 1T

AN PeE eEn Een duminged, -} - 2hon S0 per con aren

smmagedar parthil or compdze: wilting of ong of the
Jees 2 - 310 L0 per cont Ars s dmagid of willing
of pome dhan e leaf.

13

slilwenls ke sopars, plegols aod et hodi-
hyvdroxy phenols. Damage soore also In
creases with period of infestation, Total
iipldls by Diseen sEiooan Bo increase inibially
fosllorered By a dlecriease, Fractiowalion snd
casracterisationof individual class ol lipids

15 In progress,

Changes: inthe eleclroivle feaching
and its compesition during shorter perlad
of Imlestation-were studled and the resulls
are presenled o Tableld:  Electrolyte
leaching as measured by conductance in-
creascswith inlestation. Thecomposition
ofleachates, with respect tosugars, phénols
anl orithodibydroxy phenals, howewer,
shows: an initial increaze followsd by a
decrease. Damape score Increases with
period G inlesiation:  Resubis indicates the
noasihility of the damage Lo ihe cellular
membrance resulting in increased leakage
ol lopns and otler s molecalar  weeight
coanpsnisls These stacies also bave indl-
Caigd that bicchemical changes are mwai-
fesled a3 sarly &5 & he after Infestation by
bea rsaquito. Theextentof damasecansed
by tea miosguito i@ directh reflected n the
resulting hiochemical changes Ingdicating
the direct relationship bebween the dam-
age caused gnd e resultant Biochemical
changes,



Taoio 1+,

Elcctrolyoe lenchimg awd s comgposition i leal during inletalion by b msguiln
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Lramage scare a5 in Tabic L2

The thres hphdods which were iilendl
ek as unlera el sosceplihie o e
gt fwawe hesn cheretariEed for thear
Joenabs and ae lodilveceasy phonols eod-
senls and theresulls are aresented in Tahls
15 Aumug Lhe Lheee Lybeids, T3/ 1l
Alghear phenals end arthodihydrosy
shennls pontents.

Fanboomalongionl stondies

Culburireg of by mosegul kol CTRI
Dhrdng the period wndor e port, a betal of
RIS v ophs were ceared, Uhe perceniage
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Ejnce collon is reporied asone ol the
host plants ol teq mosouite g, regring ol
TMEB was undertaken on bender shootsef a
glabrows cotton varfety (Sovl), Theresults
Indicated that H5.9 per cent of nymphs
el reach adalt stage o cotion Chable

17).

Talse 17. Blobowy ol TMB o cotton gril cashiew

e ol 8 .
; (i L e | ]LEﬂlFlE kel Tl
Hoat tymplhs
w23 reachod  Fapals Mals
reased 7
O Tl | BT i
L flent 11 it T
i A8 BLO 160G

Screening of cashew accessions against
Tea mosqulito bug:

For screening, sofl wood gralis ol seven
apcrnsons wore teed,  The grafts of all
aocizslong (L Fgralisfeach accesslon) were
arrangdied at vandom insbde e bloper metal
wirecameof 2 x 2x 2 omosize One nymph
(Ath oo hth [nstar?secalt was Individually
released and adull population (bwefgrafi)
wire also released Inside the metal cage,
Atber T2 loir of [eeding. all the gralls were
reminyed and kept Imthe nursery and dam-
ape was recorded aller one week  The
resullsindicated that¥'TH 13371 hasshown
mderately susceptible reaction in Lhe
prezent screening expariment {Table I8),
Henwewer, H 247 28 LG G LS, had
shownconsistently ihoderately susceptible
fEaction in earlier screening experiments,

Hetailed sindles om varlaton of Inlerance
with regard to biology and blonomics of
™ -

fariation of damagy, wwiposition oo
dlilferent phenological stages ol the growth;

Tahla 148, Seresnlng of cashew aeeessivng
against TMHB
Niiatin va_l:?::;?:ﬁ::‘?! siore
H24,7 13
H 2% 53
H 34 i
Eluniur 24 ad
Coa 116 2
WTH 1330 24
Suzseplinie check 34

Four moderately susceptihle geoessions
tedentificd carlice by laboratory soreening
and gne susceplible accessions were ull-
Hzedl for assessing the variaticon at different
phennlosicel stages of the growth. Ineach
laboralory scroening coge, foor gralts of
each accession having four different phe-
pxlopical staves wiz, {1} matured shoot,
(2 jeat finshing 030 tender shaew anid (43
oroen shoot, were arranged gnd two meted
pairs of lour: davs old were released, After
48 hr the grafte were remowved and nomber
ol egga were counted and the damage was
assessod after onoweek, Theresults{Tahle
197 indicated thatthe grafls having matured
shudd recorded vast damage as well as
least oviposition which may be due 1o
teeding deferrent and cviposttion resistant
factors, The vulnerable slase for damags
as will as most preferred stape for ovipo-
sition wereszeen on fender shooland green
shcol respectively. The lolerande reaction
is aepen In the green shoot stage inall the
rtrlerately susceplible accessions eace il
im H 32/6 accession,

Vartation of damage and oviposition
of fresh tender and already diaagesd green
shonts;  Under feld condition alrerdy



Tuhle 14 [Rvmage anad yeipogitionul preference g different phenalisgical stages of cushiow

Dramvap (-4 sealu ) on M ol ggesirall Javed an
Tk n! e Sl Lo
s E LG

M FT5 & il IF Ti &GS ] IE  T§5 Gs
Gllf%s 03 1.8 3H RH 3& 346 13 a7 X &4 T4
Hzn 47 S U P T S 20 e . TR 1.3 1. K5 ER
H Zii1 03 2.4 a1 i 2. 25 33 2 | 3 4% 40 |
H 324 15 3 AR 33 2 32 36 19 .3 g 0 AT
Semueptiliic LS 35 14 i 3y 35 3 hn . 58 iy
[vhan Bs 35 34 3 1 s . i 1. | 3 ah 77 B

M= Murarad sl IF = Toge fruisdivig

TR = Tender shoms 35 = Qe Bt
damnges] preen ahoofs, even hefore pro-
diction of new growth, were ound 2o
harbirar ||1.-'|||1_|||‘a ol |:|i|||;'r|.-_'|_'_1_ nabars and
adults of TAR, In arder 10 ascertain any
aoviposition and. feeding preforence is ex-
istlno anthe alreadydamaged grren shoots,
Ly pairs of mal=l adulisol four days old
wereTelezset] ineach screening cage Con
Taiming: two gealls each having fresh lemder
shools and alrcady damaged arevn shieots
of moderately sosce plille acoession, G117
i, After-48 hr the grafts were removed and
thenumberof egzs laved and damage were
recardod. Even though, graftswith frosh
Lenler shoots are muost prefersed [or ovi-
positlon, already damaged green shoois
ais0 harbour sexble number of eg2gs (5.3
per praft)which can inffuence the popula-
Lo build ap woder leld conditiomn (Talle
2

Variatiomol nymphs co frest tender
and glready damaged shoots) In derder 1o
find out the varistion in number cfnymphs
reaching adult stage two types of shoots

{Iresh tender shaol and already damaged
pretn shoot)  were used  Nymphs sere
reared froen liesl instar Lo Ll deslar on
fresh tender shnats af a moderately sus
ceplible accession (G 1867 and simuits-
neousiy rearing was done on already dam
apod green shoots with nymphs of thicd to
fifth instar codlected irom field surviving on
abreachy dipmaged green shoots of - samn
apeession. The results Indlcabe that syen
Lt h dreen lender shoaots arefavourabls
for nymphal growth, the already inlestec
greef shooks are conmparatively ool in
supporting the growth of the nymphs with
some variztion onlv insex vatin (Takle 21

Giclogy of  TMD in modsrately sus-
cepilble and susceptible accessions | The
first instar nymphs woere reared on teader
ghigots of twd moderalely susceptible ac-
cessions (G 1S and Ruathur- 24 aod o
asuyeeptible chock wpto adolt steee. The
resulls indicate thal Wiere is no varistlon
on nyphal peciod (Table 233,



Talsle 24 Ovipositonst preference studies on fresh ano slvendy dammged prafis of msderaiely siscep-
Hinle secesson (G 11T

Caape &nd Mo, of eges laved Frash grefis Alrezdy domaged grafts
Mean Pronage {04 Seile)
Slct 3.0 A
Lesl {2 Peticle asd Midiib 1.5 1.6
0 Laumica (L& A
Moar Moo ol pggsfural
Slowt - previcus seman's wowilh 29 oy
GO Beaens grewlh 1.4 24
Tusdes shaunix 1.6 13
Planed Joad U1 Pl ) R
i) Bdighrch - -
Teader leal il Petiole w3 1.7
(Ml 74 Ly
Tzl 157 a5
Pictentafe & 1.3

Takhe 21, Survival of TME ovmphs oo fresh and alreadly damaged shorts of moderately susceptikle
aiccessams (s 11

. % of mymphs Tesched Sex ralie
Host menterial i, of nyraphs Tesmesd el Stage Ferala. + Male
Frash sqists T 3 [-54
(1 esla=)
Barmnaged shawls 2 i 1:14

|;!JI bz % anslnch

_T_mu I Bialogy ol TMB In mnclérately suseeptilele s anserptibily accessiong

. Ml T
Aression Mo, of TL'.‘-'l:l'lF'fﬁ e fesdien Mynghal period iage]
feared nlalt seags Bale Fainlie
LB n i P4 {a0-34)= |50 411-55)
Kursr 24 zh = L1LE (8 1) 20011124y
Suscentible check i) I® P23 (11:14) 12Z6111-H4)

s 'Flg'm'r:': withir poarantheses indicse the rnge.
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This experiment flms Al cvalgating
the gighl promising selections dentificd
from germpdasm collection of cashew
aviilalle ot Vittal lor sarivos chiaraciery
The experimenl was phnoted st Vitwsl dor-
i LRE3 il eighl sarie es DN BICA, MG/
M0, M A4S T Ra LA LR, LS Kodu
anch BLA E33-17 as sulyple! Lregtmens, The
fwo asther swerlabile Sactors are 00 three
leweds bl Mo, X500 200 and 790 afolanl!
wieneangd (i) Lo by pes ol planting malesialsa
vimcsesdling sod gralls, The teisl wes jaid
Ut in g split plof dosign wills twea replica-
Linng,

Leaf N conteut

The leid Woeontent did nol Inerepse
significantly with the increased applicetion
ol N Trom 2500 M 1o 7508 M/tree, Increasing
bremed dn M deow 1A% per cenl Lo L34 per

Table 25, Louf N conteit {51
M el e
Waiieties Wean
250 S0 1
W RN |52 150 14l L&
(S | 43 1,54 152 ol
bl T a8 TR 153 1.5
R |50 | & 1.54 128
ek I&ET: 155 .54 B
&L | Ad - .52 | &l 1.52
Krsdv 1505 | 4 LT 1.6l |50
BLA-TX-1 1A00 152 1.4 | <
Pl | 45 |54 .54

Responseof high yieldinge varieties ol cashew Lo dilTerent levels

il

cent was, however, ohserved In plants
ceiving 20 and 300 M tree respecively
Theleal N content didnot vary sienificant
anseng viarielies also  Table 237,

Yield

In zenieral the wrafts yielded befter
than Lhe seeding. peogenies of the same
sirieties gxeeptd I where geallts contin
ued lo vield Jess cofapared lo seedling
progenies,  Anong grafts, maximom vield
seag recardacd in WM&, Taltowied by T Mo,
ancl BLA-TH1, I Do seiecdiing popubation
the maximiuen vield was remrrlf;‘rj in-M Bl
followed by A 184 and BLA 13509-E, T"hn;
e vield ol nuls'teed ncrezsed with i
eregsed MNoapplication from 250g to 750N
free (Talile 247.

Tulle 24, Mul yicld (kgliree)
W leals (2 Load A
waarieticy AL
50 A a Jog

WEDC-Y 204 251 23% 230 A
LS AT 20y ARy 52% AT AL
M LM P4 e QO G o S . | S |
by T LaG 286 F4h T A&7
ERER I o S e ! R B b 1,70
THGLL v S K o . L
Brabur 1345 225 104 3040 (2385 233
BLAI3.1 250 285 3463 386 S
Bfuran 290 277 38 M4 2EY

L for sub ploL et

isain ik Muersignifivurct




Apr. IIia) :

Economic feasibility of micro- irrization [deip irrigation) angd

araded doses of NPR on the prodoctivily oF cashow

| Y adukumar)

The experiment an miern-derigalion
S EraEed diaea o [ertiliegwis i aul
imsplit-plot Cesiy with four repleatisns in
FARD ol Fxperivaenbal Stalion, Shaalipoai,
The: treatments inclndod are as inllaws |
MiniT elerss (17 Cominsd (i eeidee iom 17,
Irpicasion anee i door g theooeh o
.-:].'.-j.tﬂsl |__"3"I al 2R e Je |;:3:| fig I e I‘: |;-1_:|
AUl ol 30 80 Biresiiee ], Suh plots
=1 Crmtenlno dortilizny () (2 2ha N,
Sl B2 Ch anel G2, Eo I, L GRS, 1 250
Pl aind 1300 K.00M), (A 750 N187 5
POk and 18754 K0 0 ).

Maaphological chwrnclers
hsaralions wnosiowihe shinwee]
cahsed heighl CTalle B5) wiclh CTalls 3G)
aiel apread (Table 270 bn caze of erignled
s as corparect boplands groweiong with
etk dezbation, Among the mlosios treas
mEnR (]t ]y Blsrever, the Oiflerence was
nd signdicant with refersncs oozl e
abovesrowth rhavactors Inoreased valoes
i grow L sbedsu rmanls as compased (o
eantrodplents have haen ohserve:d. Among
P WK Terbibizer treafments (M2 2o M4
howerver, the diffcrerce was ot ahscrved.
Bhsariations o pround coverage{ennapy
spread) showed hat eee [ Do fodd -
erengs inconopy spread o ircigaled plants
A comparod lo unleeigated plants. doeng
fhiet Teskiisier breatmonts marpinal incroase
Inwalucson geosvihcharactors Gorth, heigh
antlgrounl coeerae] T L lservesd
& comprarer] T wilertilioes planis.

21

Tuhle 15, Height of coskbew under diffaoemt

treatmen ks {md

Irrip niair Femuizer memimes
i Slean
MoTILE kel r.*:: "."-.'I ".-'II
II el 2k 1.1 | A Rl
I_. 2L e 8 5 Ah PR
I1 2.L 24 e 7 i
I1 1.6 2.4 i 2k s
I, 18, T IR LK 2.5
Sdean 2440 154 240 hE2 240

Tahlie 2. Gdreh of eachew onder Qifferant

Titeatiiiacinls |:| i

Tinig sy Furilioes inciicrems

i AL )

[ B P hll ."-‘1 .11| h-|1
I 0 LI e | Y I O . R -
I, Dk ZEWMY QRO 2LRA0 ZL0
Iy g s D BRI e e e i 1 D ')
I, 8 - 5 R L T B T 1R I R .
I TEDA 2R Al 15 Ea2a
Miiar 0 S P e W R e R R )

Grond covessge of cushew ander
i ferent freadnmeinls daguiie. m)

Tuble 27,

drrgaticn Fanlizer reanzrms

Z [iun

[rent-

BRI B M M_, ".{_I M,
L. &41 LUK XNy LT a0
I . TH S h5 533 545
L. LA0 5BH BAT BAD Sk
1 bt 1 VA4 RMY RS .17
I b B I S 1 TR
Mo b [ B G20 S5




Agr, IV : Cashew based eropping system - Inter and mixed cropping with
cashew

(N Yadukomsr and B Nagaraa)

Jupexperiment was lald oot in 1957 1o pared to cashew grown with either casie
fimd out suitable intercrops thai can be arimy or subabal was higher (Tabie 2855
grodwm in the interspace avallable durlng There was gradual decling i the PN g

inmitial veprs of casbew plantations, Lhpes weprs with Uae canopy ol foresl Lroes?
becoming denser. Cashew was most nd
AR and Photesynthete characterdsilcs wersely allected whien grown with accha i
The abservatons on lght (FAR) - respock o PN and i3 reflected in 115 growth
celved Dy the main crop theee years alles periormance a5 well Jable 20y,
planting {onc year after thinning of ecacia
and casuaring) In the plots of tree specles BData on franspiration rate (B and
showred that there sras redoction in values WUE in cashew are presented in Table 1,80
Inacaclal ]z 4% and casuarina plots (205, E showed responges almast paralial tothe
The light receiwed onder e Canopy ol PN wabues. Loveest WHE was Ghserved ol
subabul planis was to the extent of 56 per caghew grown with acaci and it dechined
cent Tahle 25, further after theee years
Net photosynihetlc rate and related Maximur competithon for light was
parameters wors measurcd in cashew wo- ohacrved whenacacia s prown as a mixod |

der dilferent combinaticms. AMicrociimatic crEp aithcashew. Therelsnesd bo periodi:
variabies when the measurements were cally remowve the forest trees at annpal in- 2
rnade 15 given in 'Table 25, PN and s were Lervils b rediece this competilion o that b

fmaxirnum in cashew monacrep oilowel el only vashesw perfocmance can be i

b casiesw with subsbiol waed casuacing proved bt adso toe biomiss can beutilized &
(Table 30, Similarly, the FAR recelved by for fuel purposes or poles which can bed
thecashew Canopyunder Monoorop Com pzed far varlous constructlon purposes, In

13 = Mo cefierenened

e
Tukle 18, Elfeet of miked coapping an micreclimdls £n
R VU o =

PAR (paol i-2s5-1} % 13 T (") ¥FD s
T 3 : i % light i {kpal : (3
IR TR0 24 el iy ¥ L) aed iy =] L
Coshew maracro) 1510 u3% 1124 HELD 349 a1y Fr] ZHE 2d] 0 1ER ﬁ'
Coshaw + Acacia FlG. 34t 114 9.4 339 IS5 318 4 1BR o 1ES LE
Coshew + Caeaurinn. 1241 754 457 ALRID s S i 5. 250 241 Isg i
Caskow + Subhabul 15 (e S5.0 KO 33K O31% r_‘-HJ b . P 5_@1
R ik =] ES 32 954 02y ol Y Ddw M

22



Tuhfe 28, Croorwth chiaraciers wnider dilTerent mixed cropping sysiem

Husiglt fiem) Crirriy disn ) Capspny o) Clrouead Covegape {9%)
Trestman. —

3ain e Flsin Tirer Blaim Tmiey Bl iy Teae

rrep cTan i ) cTOp oo Crige i o
Caslcw-
Muoegeron 7 £ 30 0 14:15
Cnzhooy
fwacia £3i 075 20 1) ek 214 TA0 G210
Linskaor 4
Chzezring Bl 240 21 i 2R7 211 L 30,34
Ciskew
At Pty 541 2 el ial i [ #.Aud F4.3%

Tuhle 30, Changes s P, s and inberecllnlae m: In vnshew grovwn with ather Torest tree spaocies

2 Dol $E e PR HON e ! [wcrgzliuder GO (apem)
T - = = - '

25 len 2 WRA 180 201 AE 0 teh 2

Cashzo mipnncrap FRCH 1% 1347 L4l {155 0,52 152 AR5 =l
Cagkam + Avasio T3 G4l 238 .44 0,74 (.65 274 245 121
Cueglew 5 Casnaring AR a1 T 0,340 I EL 61 234 5 1
Clastiew, = Suhabul bt 373 H il WL 0.2 0.84 wh a7 29
iR 03l g Had ez 0,1 1,155 j4l i3 ES

MW - Mo daermed

Talide 31, Changesin 15 and WLEE in coshew griavn seith other Deresh spacivs

(E ioumee] Hoth i7" WUE dpuirad ©0 ok H,C5
Tredinbel : . =

2B 1430 gty | 2iga 1541 gl |
Cpstw
RN LA 1025 O 107 1.1 LH)
Ceshawr
MEncEn .95 =N E] TR 112 L) 37
.t_}mlm'.'u'
Cpeizrina LAk 1503 L 1.13 (el 144
Crahmws
Fubvikail i 15,19 o P o) &5 {03
Men 2 11.73 a4 1,111 7 pLaT
3E (L E 0 032 LG (L1 i}, i

HD_ =Nt deteriird
25



the fourth year of planting, the tistal bic- Table 32, Blomassprodoced Do e fortiy
mass produced per tree as well as per of planting
Isctare is proesended in Table 52

Tios Crywi) Drywk Mo ol pldénf
Snll molsture stahns el ilay Jar lemukhifio
Thoe soil meatsture content determinged E

in March {peaksummer season)in diffcrent
plots revealed that moisture content In Araria s [ 55
pineapple and mucuens ploks wes more .
thaneontrol plat TTable 330, Furtherobsace-

Casiaiiang 0,05 1235 375

Tahle 3. Sl mnistore condent af thees ilepths under dilTerent inter'mixedl cropping systems

Moiaue canrenl (55

Treatmunl Eregith (o) MEaan
(-25 25.31 bl | B

il = poptsap ply 147 453 14.51 E1:5d
Carhiw ieassiariin 553 166 H 85 4. %
Caghaestbakm 250G IS5 1023 Q.74
Casiiew'sasadii A3 9158 217 AR
CashewHnuiima A5E 1151 1235 11.d%
Casbigse Aleans 1.5 1 Bz Edg
vativos revealed thiat tacancistore contea from cashewr and acacia combination (385
wias minimum oo plot with frese species eedncticn]) (Table 347,

This was pacticularly eviden] In chsdaring
plot, Exhaustionof modsture v tree species
tluring Lhe peaksuminner seeson adyvorsely

Tl 32 Imitial yield of coshew wnder difler.
ent r~r||11|1£||;|:_l s¥sbem (three JEATE af.

affected the main crop, The msisture con b

tont gatracted by thoe casoaring wnil neacia Mt il U8 i

al deeper paers wins evidenl wit reduction Tienmnear ;

in motstere contentat 50 TR emdepth (Tahle B R Sl

3._3'}. Cashewt + Syl polyks A | i)

Crshew = cutwniber, 1.75 EE.D

Yield L asioawt = pimeapple 4.51 175
Data on ioitial yiekd showed that L,'L"]""w_ e EDH “f"-!'

] i \ Cashew = cincums 205 BE]
maxiw vield o cashiewihuls (401 & T e 8% 2%
plot) was realised from pineapple plot (6 T T s 135 511
planfsiplot)  whick was 77 por cent ino- Casljew + arucis {1,411 157
creags oneer conteal plob. W plotswith tree Cashiw slome Tl
speciesas interoropes thewie o ws [ess ancd
minimun yvield of .4 kaiplol was realised D 093

24



] P

Oirehard Manapement - Comparison of hedge and sgaure svstem

of planting under prunced and unpruned conditions

N Yadokuomar)

The project was started with the ob-
Jertlve et Ao creaskng the yieldyunit ancs by
plopting optimum population Thraugh
proper spacing, sydlemnl ol planting and
pruning. This experiment was ald out n
980l Kamminjecampus The Lreabmen|
fetals are ns lolloas

Destgn = Split plot Foeplication: 3
Trealupents

Mali plot Suleplaf
1. 0 X% Sm suare l. Pruncid

2 AW Gmoaguare 2 Unprunes

4. Hx Hm sruara
I 3% 4 hedae
o, G0 x dm bodie
b & dim |'||:|:Ige;-

Avr. VI ¢

Existing foresi tree spocizs in the
ot were clearod during the scason. While
removing the forest lress Tew gralis {10%)
have dried. The gap ling with tweo yoar
obd grafts will be done  during the nexi
season (192 Iniial shape pruning was
dose during the year.

Development of suitable cashew based cropping systems

(N Yudukumir and B Nogieja)

Two Trlaiswith frolt crops and fores?
Lroe specios as nlerdmiaed Crops wiee Did
out In 15990 with three replications, to de-
velol sultabie cashew based coopplog
gestem. The froiternpsinelude berkokam
pomegranale, cuslard apple and goose-
herry {fanmial, The forest treg species in-
CHucke acacii subaboal, Danbod, dlantimus
and’ casuaring High density planting of
cashew (5 x bmi and coolral (L0 x Sl
lreatments have also been Inciuded in Lhe
above trials,

b

Casheow with tmit crops

Dupring e period (second wear o
plantlng) the fellowing plants have becon
gap fiiled, The pgapswere due o percuping
ancl wild hoar attack (Ber -4; Baokam-g;
Momnsgranate-b; Sitaphal -b; Cooseberry-15
anc cashew -1507%. Inspite al regular plant
profection measures moriaiity ol costard
apple (zitaphaly opto 20 per cent was ob
servel.. The dap [lng will be taken up
curing the next season,



Cashew with forcst trec specles
Basealon the decision of the: Besearch
Comieedl, the apacing of casuarina | acacia
and atlanthes has bean changed. The exist-
ing -acacia plants hove been shiftcd and
planted at 3.5 meters away from the row of
cashew grafts, The popolalion of aeacia
plantshave beea mereased from 24 to 7250y

Agri, VIT:
cashew

(N Yadukurmar)

This project was started with the
phjective of stedving the effect of slow
refoase pitrogenous ferblizers on crog yicld,
The tetal was Izt out at Kemmine o L0

Phyv: HI : High densily planting

M Yudukumar:

Aexperimenl wis-lnitiated in 1982
ti assess the effect of different piant den
sikics o growth and yield, Stodies con-
ducted during TR et 91 (& and 9 yoprs
after plantingy. reveaked 1@ The closser
planting: reduced the net photosynthesis
(P, ). Transpiratiim VEh showl sieilar Lot
non-sianificant tremd Detween the plant
densities. TheP, o= and E had lincar rela-
tienships. 0 casbhew, 1t 18 apparent that
competltion tor rradianoe ix°a Bmirne fxe-
Lor and any cropping syslem shoohd aim at
optimising this for hiplcr productivity
i Table 353,

Yield
Observations on vield showeid that

it lerplaniing within Lhe acaci: rows. The
existing cnsuarina plants adjacent to the
cashaw plants ros havn heen ghilled o35
im. awdy brorn Phe casheow rows. In case of
atlanthis six more rows In each plot have
Been planted 10 increase the popuolaliong
[rppn 21 b BT (57T plants/piot .

Comparative ellicaey of slow release nitrogenons fertiliser for

By planting grafts f M 443 8t T m.spacing,
Thetreatments wlll e Imposed thresvears
alier planting.

of cashew

25

i Eaining the plant density of 525 Eraes)
ha continued o give higher wichd [R1Y kof
ha than olher teesuments. eréased vield
(28 and 374 kedhe ) wasobstrved two years
after thingting n T4d-and Th treatments

whiso prosent population s 555 and 425
trecs b, Vi Bas helped nobtaining
the mersasedvield, These treatment in the
fiest year alter thinniog had grven ooy 305
and 23k Beyharespectively, Steadvincrease
mviell mohserred in T and T2 treatments
whose dengities are (56 and 298 treegiha
respectiviely (Table 36).  The cumulative
vield datd uplo Boyears after planting indk
cated that mainfaining denslty ofG25 fres!
Ba =30 by pruningad overlapping brandles.
fn& and 0 yeers after planting contifoed (o




Falle 35, Chuoges iy I, and otker parameters o enshow, o5 sffected by different densities of planting
Treak-  Densine F'__'_ |'_|| wacl m™s0 ) ps (Aol s G Fidmal m="
= [} e 2 T e
meps. Sesrhy low) s o) 199 99]) 1691 o o
T, L5 FR0T 925 .14 .74 i R 153 1102
T; STA k15 o. 7R e iLEd 266 211 HLs 1292
T; 25 Sl e [FETH] L4 202 43 LK s .2
T, 1111 sy
& s
353 nler
thinming 12.11 .50 A4 TR 272 = LR 267
T AHA epta
T wrs il
225 e
thizm:ng 1LEES 2.8 AL Lok g EUE] ILEL. 1En2
L5Ly T =215 T 03 45 T -14.97 Baypnifiant ar
Xr 205" L Tr-5.8) P05
Toble 36. Vield ul mors gy afledcten] by sparcing (8 simd ¥ years alter planfinge)
Yiekl e Tovemsbaneas wckd
Trzateiznl Dty ibeeshol [upibo Y years atic

T

1584

PR

flz

114 wipks 7 yre snul 535

after thiping

TS 2500 yper Toms el R

sl thlisuag

10 153 plantmeg ) (k)
240 311 B3

2007 A8 415

448 Bil 262

203 Shid 24

2855 17 237

vield masimum (27682 ka'ha) as compared
to other treatments (Tanhe 3685 From the
abbove datlailcan be inferced that maxiniim
yvield/unit area can be realised by iantain-

a7

g the pepulation density of B35 trees/ha
upr oS wears alter plantiog through pruning
of cverlapping  and weak ranches,



Hort. I1a)

{M Gangadhara Nayak)

Proning the removal of oewanted
plant parisisliitl: knovm incashew. Bazed
o the eesults from the comcludad praisct
cntheelect ol ime and severily ol pruning
In cashew, a trial was initisted on a large
scate during 19588 at Experimental staflon,
abaptizodu, (o demonstrate the benelicial
effectof pruming in coshiew,

Amorg Ehe gixdy trees (VT4
planted doring L9706, 3 were pruncd and
tiae pemaining 30 gervad as canbeal From:
ing was done durime e socond sk of
Aupusl by Beading Back the leader shoats
to bwo thircs of origisal lengtbeand uplo 50
percent nftotzi leader shoots in & tree. The

[izhsle 3T,

Demonstration of henelicial effects ol prooing in cashew

driecl branches, bwigsan:d e watersprouls
ware removed doring the proning apers
T,

Dataon the meanyleld for threeyears
Iz presented i Takle 37, Before [nitiating
thoe Lrial, tee Viree years mean yisll ol trees
selected for pruning was 3685 kp while that
aof contral was 3.08 ke, Higher wield {GoHE
) recorded allerthe first vear of pruning
o the control boes (2 01 Rt fustifled the
need for proming. The yiskl of the promed
teees during o subsequesent years was ot
very much higher than the control trees,
The praned beesss howeser, combinued Lo
vield moys Fhan unprimed trees,

Mean vield jhg'treel ol pronst ancd minprnesd 1Fees

Tezld ikefcg

Tlieee vumes prean befors Crposkng et
Afier IMposing renmeni

EE-E2

LRS-

]

L amruksiive visld

Ivlean cormnlkaires wick

Fruied Uil
165 48
585 EY
152 L17
393 136

1213 5.4
41 101




Hort. 1V ¢ Studies on off seagson grall production in ceshew

(M CGaneadhars Mavak and KREM Swamv)

Lraft production in cayhew 15 bam
pered during Nosting and [lowering periog
hecavseas imitod amailability ol scion sticks
for gealting. During drise monthe, reduced
graft success is notictd bocause of high
tEmperature and low humidily, This project
was inilialed wilh an oldeciive of liodiog
onat tae pissibility of enhancing B pre-
ductionol successiul pralt duringoll-=eason
especlally flushing pericd and deler months.

Soft woul grafting with green sclon
sticks :

Based an the results olitained carlier
during 193091 scion sticks of 45 amd &0
dawvs werne anly used for the stods. Cirale
successwil U5 and 30 day ol scion sticks
was vory peor. Sefbwood prafbs with 45 anil
Al dayold scionstirks were prepared during
Dhedober, Movember, December and Japuary
and the mean grall success was reoorded
{Tahle 381. The mean graft sucoess with AR
says ol scion sticks wag 464 per cpal,
while thal of 8¢ day okl scien sticks was

Tnhile 5%, Girafy spreees wich green scion stivkes

Ril2 parcent. Softwond grafts produced an
comunercial scabe in the mosth of Desem-
ber 1550 (G840 asing 60 day-old schon
glicks gave g graft success of 559.4 por cont
[LI58). Thus, ol seascn gralt produclion
can besvecessiolly carrisd out vsing green
scionsiicks ofdbose OO days during fhzsh-
I s lowenng period,

Soltwood grall produection with the wse of
low cost humidity chambers
Studizgwere continued with the use
b losge-cos L ity charmboers during 1O91-
82 to lind oGt the possihility of Increasing
theprall success doging deier montis. The
Inwrost humidity chamher consists of 4
eecharautar weslen frane of lepotly (240
cat], width (10hcml end hesght (5o
coverel willva polythens ghieet, A ldyer ol
Lricks ol alwore measurcinonts was kept oy
eement for e chamber, Inside the
strvcinre aaver ol sand was spread overd
lack padyiliens sheel The sand bed was
mudlstened and tha grails werearranaed on

LT sniesss

Manih il Kool gralls =5 day nldseion stk ks o ey ald selon: sticks

¥ i -y i
prailing (B I Mo ol

woeeassfal prafls

ke 19911 151 =
Mow 142 L] 40
Lk 18911 i Ll
Tam (ag2 BLLY L]
Tutal el i

AT 1 Mo, al L [ ]
masemsful gralic

Sl kL k|

kL Al kLl
SiEU 1 EETA L
250 23 330
46.4 2 ).

2%



the sand bed. Then (he wooden frase
covered with pobythene sheet was placed
gver the bricks and refaimed lor 15 divs,
Later, the gralts were shifled toepen place
in the nursery. A scboferafts preparved hy
covering individual gralls wilh cap (normal

methody was uscd es control. The graitin
was carried out during the drier monthe
Chamrary o Mo and the resolts are pr
sented In Table: 39 The per cent g3
suceess hoth under fow cost humidi
chamber and normal method was similan

Takie 3% Per cent oraf suceess Widber ow=olikl humidity chomber
Lavarzogr homidiey chamlse Mool petod

hanit Mo ol grafls = —
: pevaistid He. of = cent M, af Per e
eurezaful grafia HAKLEE EI.LL!.?I#iEu"I.Il grufis SRS
lan L] T FLHEE hE &0
Eeh PEk ] &G BaLEl 3 3.0
Mar [R5 1] TE 2.0 55 1.0
Apr Lk L] 51 730 Tz a4
Mn,;r‘ 511 an R0 ' ] a0
Tial 450 124 720 25 T4

Horl. V

(M Gangadhara Nayok and KRM Swamy)

Studlies o rootstock weres starled
with an objective of soreeningeasheir bygios
o dwarfing character al nursery-slage on
the bazis of morpholagical and anasomical
clharsebers. Initialobservations on differeont
caghew types have Indicated that the mor-
pholopical and analomical characters ol
seedlings do nol Serve 83 &n index for Se
lecting the dwarling rool stock at nursery
stage. As sueh, a field trial will be laid out
with soflwood gralts of NRCT gelection-|
on rootatock seedlings raised from the
seednnts collected rom vidoros and liss
vigorous Ivpes: The sesdnul from vigorons
and less vigorous trees identilbed al Vitlal
and Shanthigodu were collected and scwn
in pobythene bags during Sepiember 1591
forraising the seedlings. Softwoeod gralts of

Bool stock studies m cashow

MROT Seleciiou-1 were prepired witlol e se
seeilings as rhnt stoeks

ratben percentage eiglilol sesdling, wom-

Ohservations on nul weight, gerimi

her of eaves and Internods! lEengeh were
riecorded Clablée 400 The heioht ol the
seedlings was directly proporetlonal to the
weight of the nut.  The nuts with higher
it resulted i vigoroeus seedlings when
germingted Lessviporons seedlings exhib-
ited minimuny internodal length comprared
foa viorouns bypaes.  The grates of NRECC
Select ion-| produced with Ihese seadiings
as rootsiocks exhiibited ditferences with
respect 1o height Tor initial three months
{Fable 31, Tl sralts are beingmaintained
for further ohiservations.




cashew

| Fahle 4. (hervulinns on fve months old mood dock eedlinge
¥ ” T *ian
Ranisinck e i Crerminuinm % s _Iur“_ ) _E'I-' 11.-.'. maErTavil
wedshi [p) Lo 1 1 1 ol oavies R A
Flporais Lypes
¥TH-174 4l .0 Lk 14 14,2
o PR T.1 353 1e 14 zLn
EALE Tk L ST 17 L&
s vigorous Lypes
51171 4.3 4578 335 1% 150
o 4.k T 1= 15 Tidk
BT % | FEEh Jg.3 17 138
MTH 7oz 3.2 123 Lot 4] Lk
NTH-ax/M4 S HEp 18,2 L L4
Fable 41, Bleain height o2 i th ol gralts of
ML -Relection - 1.

Rloan sk Pelcan Lesigles Cennl

¥TH 1M 11.8

L3807 L

S5 L&

L1 i

202 LR

120 il

WTIT TH37 e

YT 7624 4.3
Hort. VI : Comparing the ceonomies of top working with replanting of

(KRM Swamy and W Bakthivarsalam - opeo 280 1-0901)

Thisprodectwas inftizted during fung
195 to compare the economibcs of top
working with fresh planting of cashew (e
planting). This experiment was started
guring June 199, Thirly cashew breesaol 14
yenrs old which were headed back during
June 1950, were 1op worked with VTH 30,4

41

by adonting softwood grafting fechnique
during September/ Cetober 1990, Adjacent
1o this plot, 30 cashew tTees werne oom-
pletedy removed and replanling was un-
dertaken by planting one year old cashew
grafts of VTH 34 during August, 1990, Oul
A topworked trees; 11 triees dict dise to



stem horer Infestatlon (36 V& Fouring 1880
91. Duringtheyearunder report, thehefaht
and girthof grafted shootz aithetop worked
trees were recarded after 15 moakhs ol
aralling, The leighl eisloots ransed rom
FED BRI 0D e wi B hear s OF 254, Toomr sl
the girth rangoed from 1235230 em with &

mean ol 165 cin (Table 423, The growth of
grafted shoots om top worked trees wos
double comparad o replanted grafts, The
ciagt of establishment and maintenance of
0.2 ha tprwcirbed plot and .2 Ha raplanted
plot during the fiesh Lo wéears veas Bs 2086
and Bs. [T respectively [Tahle 43],

Talilc 42, Hl.'iﬂl-l!‘ ETITH :l]'ul ll“.lut.l s R sBoots and replasied cashew gralis aller | 5 manths,
Tam weaikosd fibot Eleplantad plai
Heigh vl stieows!
FiTd Trs [l.'l i i
b ET Lebl ToD
Miix ERLFEY T
il 5 7 B
Litrib ol shols)
gradis femd
hlin x5 il
b B M | HLEAT
& EE e 14
Tahbe 43, Cost of et blizhmi et s wd o Eeramoe HEEL2 ho bogeisor el phobgad repdn et plot dibring the
A=k dnei FRH T,
Aminid el [Hat)
Yeair —
Taoa wtukead plat p.l:l":lalulal |_||||:
Forstwsur L2 Hil
Ed3 R |

Recomd NaRT

Toul e | .5




CROP PROTECTHON

ool frarm s Tepe plot prophelacts coptecltolal costem Borer have tndicated that necmark

(RN

sl Traas agalnat et haser for bone nsthe Deowient tolestntian S0REY was notleed alior she
Tutiths In rees treatod with nesmark neem ollaned BT Trees ceearhy stape of Infestatianrer oeeyed
whan treatcd with el len dilscent e, kesdee and alumin dm g hozphide, Resalbs Do slodies oo
Muennserny bussiane: Bave Tidicabed Ol odizert spraving was mest ofizctnes sith meralitey of G
cereenl, Studles con Bglil trap are el endousaging, Sugdies oo clemieal contred wils satl dhes
fermrulations have vevealed that application of carharyl fee per'cent st s most Afeciive wltbaogh
Hieeost by igiber vonnparad Lo quinnzpiies ared socdosudian. Carsarylaon] meennernto shess bivee bigber
rasi tual trexivity folleseod by dimethoate and decaimecthrinwhochis reflocted In e survival od nymphs
Gl e naosguiioe. Suevey oneEn parasliabde of ped vsgriba oo thees Jocation Dane, Pace Mozl
gl Foonaged s reveaked theoorarrence ol fvws spocles of parasitatds (Telerors spand choefosiacta
A Tederermres ap v besnr | b e oot adl e Lacoboones. A olal of 23 =pecien ol parasiboid
hyrmenopterans wend catlocherd and 2ob Idemtiisd by nternatiznal lnstihats of Sntonmodopy, Dondes,
Labaratorwaticdhes ondulbos bog el ap praasiteid CTdeiomivg ge'h ae Bole coctinued,. For e sonkra]
ol el silbownr o, notieed i the distocls of Koeoor aod Kasaread Dasirieis al kRerabs, an mslegraied
cantral raeaanre anch aa hand '|'|I-r-l-rl'1[! arel deasriesion, e leetian and desbrnetain of I'-ll;!-.l:.'-m'ul el

nnzed spravicg with LIS cndbsullon or moncorotoshos ar 0L 1% corbare! has beon sugpests



stem and root borer.

Developing mteprated pest management package apainst cashew

(N Bakthavarsalom (Upo 28-11-t991) and P Shivaramn Bhat

From ‘1-2-1592]

Thestem and root borer Mlocaeders
Fermiineuy (Colcopters: Cerambaect daelis
amajor pest of vashew, The st lacked Lrees
i ool Sarvive i severe cises, Inorder oo
devilop an integraterd] pest management
packase apainsl these o project wis initiaied
including various components ol pest
management.  During the vear work om
prophyvlactic, tmrative, hinlogleal and v
clamical methads woers cpreicd oot

Large plot proplloctic contrmd trial

The large plot trial was laid out al
Shanthisado in Way, 1991, A blockof @75
troes. wilth atleasl 10 par cenl infesclion
wits selecied lor each reatoent.  Resulss
lecm differend treatments apolisd as swab
o a heteht of one metre fromthe baseofthe
teee Lrisik i% Swnarised i Table 44, Ob-
servations on the incidence of stem Dorer
i treated troes were taken at monthly In-

terval for sirmonths, Al the treatmedn s
protecied the trees tor st Teast twa mant b,
eemark treated frees showed o skem
bewerincidence for ahoul Iaee moaths - After
six monlivs ol treatnent ., lowest infestation
(28R was natleed i Lreds froated with
ieeniark, peem oil ind BHC, The teial wiil
he repeated by glving Lreatments al thres
monihe ikl

Efficacy of Mnnigania I (e revival of
frees :

ThieTumigantz were applied as cle-
tivecentrol measre oy stemharer infasted
Lrees gk early, midle and advancesd staees
i imfestation A CPOCRL Roeoioual Stathon,
Vitlal, Trees al sarly slapge of inlestaticn
showed rocevery when treated with cthyl-
e dilirosiile (E0E),  ketosene and alu-
menlg phosphids TTable 4370, The guan-
ey of fumilgants iwsed and the average cost

Tahde 4. Steme and root boeer bafestatien T Birge plot prophylacths conreal telal,
Fer nept proey anfesrst af i o
Tresuneat Al 1] o) 3] i&n frrdrmeer
DAT DAT AT BAT DAT (Re)
Lppal Lo + Lhigsa] [172) 1 i i L 15 195
Meern ail (6% [2 [ Fa LE 1-5H
Mezm mars (4% ] i n e 045
Alelan (2% [ 1 L4 +H 1.3 1,14
1 L pedey Tl 11 4] i LA ib .24
Lol 1 6 [y =

FAAT = L alrer bremmmens




Table 45, ﬂi‘ﬂl"'f‘l'f. '.'Il:lﬂl_li amd cost Involved for cucalive control of stem larer at Eiﬂ}' alige (114
nfestation

Tra: Por, of wees. Moo of e Llcenps Avorap

it FERes moc e L Highes T |
EDB 2 3 3ol 1% ml LUy
Pl 2 ik 5 oaal A0 ml 14X
Clhiloraformn 4 1 i ml 45 anl 247
Kerosene A & 5 ml 11 ml 124
Ahamimirng Phasplide 1 2 by 2 g 2.2

i also presented in thetablo. Thocostwas
maximum for EDB andd mdnimom for keen
sene. Kerosene is safer and availzble cns-
by, Similir Leealmeniz were Lrisd oo Lrees
at midélle and pdvanced stages of nfnsta-
tan, Al the treated Lrass disd,

Tesling e efflcocy of Seowveerio
basgianmg »

Teats
entomalungal pethosnn & bessions undor
Falaratory conditinns, Thiree methods of
application ricd are 0 dircet spraviong ol
gpofe suspeasion oo s grob {5 scaking
the bark pleces in spore saspeension ond
allowimes thegroles o leed and (i mixing
the [umzal suspensban in saw dusl awl st
Ao Hiese

ware carried Gl owith

lowrmg the grubs bo Decd.

Ent, ¥IT:
arfamn

micthuscls, direcl spraying recordes] imaxd-
rpm megrLality uplo B0 per conl, whersas
the mortaiity ses 10-20 per cent io athers,
The infected grubs showed Dypical (ongal
disecaze swmpiurs with mweellal sreaeth
throaghoel the araily,

Survey on natural enemics

Parasites or predalors were not -
carded in 1he greas surveyoed g Vitial and
Shanthined.

Light trap studics ;

Stuglies on lighl Leag are ned gncour-
amnp Cinbeone teroals adolr seas teapoed
i An#il. Casbewnut sbell Gguoid (CNSL),
when placed along with luminescenl Gghit,
clicl ot attract che adolts.

Chemival econdrol experimen by aeinst fea mosguito bog Helfopeliis

i Bakthasvalsaans (Wpie 28210 PoRSavargemg Bhat
(R L2002 gnd D Syndararajud

The ahjectives of this project are to
wiork oab saitable dest lormuiation lor the
comtral of Tea mosqidto hug especially o
the plantations where there is scarcity of
water, 1l s also enyigiped o wark out
icidal and reshiccal action ol certain rec-

¥h

amrrnended Insschicides :a.gains.r_ Thig rest,

Cleemical contral expertiments with dust
formulatinngg |

An experiment wis 120d ul in KO
planttations at Aryiasea (5 KM oaway Trom



Futtioe?, The dusts bested were carbarvl 2
per centand-nninriphes LS peecant glong
wilh endosclian 003 per cent speay as
treated conteol, The dusting was dons on
entive Tree canopy: betwesn Jasoary and
Fehruarg 1992 which comelded welth Bow-
gring aad fruiting slages. Shool damage i
an-grea of B mox L m oonsal the foar

directions wers recorded aller 10, 20 aml
Alrdaye of preh dusting [Tahble 581 Appli
calion ol Tarbiary] 5 porednt dust was
iovnd o beoeffcctive tn checking the tne
dence el tes mosquite, The per cenlshools
nfrated was 5,584 In thiz treatment after 30

s ol second dustizg, Dhainaiphos LB por

ceatdustwasnot farad effectivsinchacking

Tahb= 46, Etleney af dast Frrninlations apnlost ren oesonito e nt Arvagm dn 90 185
Lmise il s vatiog Ll bpdios ashary. Lnalizgaltan i LS R e
Frod reatnsal
Shpols njesbed (59 B 1A i i L
Mnmingre sonTpds R i 11 ik |
| dostirge =
oL 11
Bhrats inteatad (55 Nt b wal I M*
|-.||||r||.¢|' A i |.T i [ | S (1
2das o
AT LR (Tl |_'::'-" 121 15710 21001 cLER R | 5
Dy 20vrs: T 5l THE" & R
Bkl 1
Blisels infeatud [ 1A 1534 P L DZh ik
P seare hd % fdh LR L5 nlk
1l dusting =
ey
Showl=infeswd %) ok L4 3343 A 1226
Famape soame L Fol i 0532 b 2] .24
Hcm |
Slwnzs sl % 21.HG s L LA ) = ] 1.5
Linrgy segme K THF i 104 (57 114
M icaye
Sl mfested ) 2247 a&d I5aH L] TEAL
Liamip suiime il 154 144 1.12 a5
A5 Mon sapaifiean;
4 Lina nsralyead ader angular franafinias o

S

Al

Drmmpescone i CE 05 soale aralysed e sy Sl s e,




Insect multiplication with 2247 per ceng
Shreeot hilestation at that stags, The damas::
seore was alse lowost (0LEE) in carbaryd,
Iollowed by guinalphes (8L az this stages
and Fwas 100 for teasled conlral and 1,12
lor walreated cogztral; Statistical anabysis
showred slgnilicant difference between dif-
lerent lreatments.

Economics of the different treazmenss
fried, s présepled in Talble 47 The cosl
nvhlved I carluoy] triestment s higher
comaared Do quinalphes and endosuiian
ircatments. Inocase of endosctfan, addl
vional laboor was required Tor carrvimog
weater Irovm distant plase for preparing in
gecticide solution. Hence; the labode coat
or the cndasulfan teeatment was higher

Resldual acHon of reconimended Insectl-
cides :

The cashew Lress ol (lushing stage
wers gprayed with recommanded insect |-
cidos apainst toe mosyuito bog. Frosh
shocls were collsctedaller 2, ¥ aml 15days
of treatment and adults were atbowodd to
feed on theseshaot2 in caes (o 24 he, 51y
adudtswere released intocach cage and the
experinnent was rephicated thrices Adualf
sirevival and damese onm shoot were. re

corded. and analysed after square root
transformation. Theresolls are presesied
i Tabies 45 and 49,

Carbaryl and monoctotophos weore
frmed 1o bave Bigher restdual toxicit ol
Poweeed By dimethoale sl decamethsi,
he residunl ciicct remained for-Tnnger
pericd both in case of carbary] and
maonoerinphas, Asdaras shoot damags
wiad concerned, least Qamage lpr e pros-
lomwed ekl was recorded in carkaryl
Lrezikmiesnt,

Crvieddlal setion of recommended insceti-
cides 2

Thelvnder shools of llustiling cashesw
lregs were ooversil wih copes and gravid
It s wese releasec inside for oviposition.,
Afeer 24 hr, the capes were removed and
imgrcticitdes ar recemmendod dosags wire
sprayveilon Liese lender sbouls, Thesaools
wire bronght to laborabary and nhaerverd
for coe hasching, Survivel of nymphs uplo
T2 i alter #pp falehing was also observed
The trestments haed oo eTect oo pgg
hnbehing but supvival ofweinphs was greatly
allertod incase ofcarbaryl, monoonsophos
aial plivesalone o e digh resided] aetivn
Tkl S0,

Table 47, Leowemiles of different nseetholdes tested apafns fea mosgulio b 1200w
AT, Chantityd i ".'.n.'-!:l. ::I. Labyrar Tixat
Trearmen: murl ol (R e (gl el TR
Qu .1-1:-:]|H'u=: i L'.[: "0 ul Ean LRy i
Caglry] 2k oan L5t L
Emhorsuillan 1.1L il b A5 40




Takbks 4%, Hesidial wetion el repomimended insecficides on soevival of aduls sl ten mrsenile bip

Mo oal adolls sarvived for 24 heinesboolscolecied abler

Trearnest - Mizan
§ iy Tdazs 15 duys

TEnckpsnt Fam 0.05%5: 5 = =R o 58T a 344 &
'I':l Jt J‘.

Oiimnalpbes 050 433 =« 233 ¢ 35 a 489 £
- M A A

Meoselime 007 E: 413 « 58T o T30 51w
A A A

Cuar by | O] Lo & 132 4 . R 1BG
A A ]

DRl GRS 135 1 AAT e Sl LI
A b R

honaizohophes D055 0EF 3z 140 a 533 a L1l =
A A i ]

Damathaase DG LET W 80 ab R W 156 1
' A A B
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Tahle 49, Residusd action of recommended irveclivides on dumagze Do shaeds by walwlis of bea mesigeido

bz
Dramsge o 10-4 soaks) for 2 e, foocoig
TemgEnt j:]_.s!:f-m:s aallocipd mfies N
ity bt PR 15 days

['fruJ_um][a.r.iIJ.l.“.".'- S ] 117« 2p3 b o
A A A

Chinelphios 0055 267 o IR e 5 381 &
AL E M

Phusalanc 0.U7%, 233 n 244 & BT b 16T o
A I R

Carbary 1L 033 = (33 & 222 B 153 &
A [t L

Decemeibrin 025 a7 d 2RT « 255 &b 33 d
A B B

Menoerateghos (RI55 sl H L = 2ET &b 145 &
A [ L

Dimerhsae 0.05% L e LT h 235 ab S
A 5 £

el parathiot {1 154 L6 d 2FY ¢ AT ah 20 d
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Tulle 56, Ovigidal aerbom of recommarsled [nsectlcides nzelnss feo mesouiio by

et cerd nympks
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Ent. V1 :
chshew.

B Rulldd.‘l’i-i.l‘d._‘il,r}

The project was Initiated with an
objective ol studying Lthe various aspecisol
binlopical control of fea mosquito and
obher sucking pesisof casticw,

Survey on e parasifoids of lea mosquito
bing on cashew and cacan

The epds i By tea mosguiic bog
CTME ) om shoot, leal petioles and rachil of
patniche Brom unlesabed Cashiew Irees were
collected periadically from thres Iocatinns
(Mane, Pame Mangalore and Konaje), The
nlant partscontainingthe epgswereg dipped
im L] per cenl carbendezim solusion los
five mig, and deied and finally placed ioa

Biclogical control of tea mosguite bug and other sucking pests of

sniall transparent plastlc container (250ml
capacilyy having e e ciap wikli & simall
transnarent glass tube containing minoe
droptets of pore baney, Thewhole plastie
container was covered with blsck chart
paper excepl the glass lube ad a5 Lo Gl
tate dor easyoollection of adult parasitolds
inside e #lass lebe, By Lhis melbod,
riviimm numberofwdule parasitoids could
b callected and they were subssquently
used for osher hiological studies. All the
spo saniples were oliserved overa period
of 70 elays ama the numbor of parasiboids

emerged owl were recorded CPable 510,
Durieg this year also, emergencs of same

Table 51, Swryey, o primary egp parasiields of fes mosguino bag
lpraniam
Pariind i 3
KMiane Masmmmzalnres Kimaje
EL*® lz* i) Ve A 'k

Fels g1 14 Y T 2 13) 14 2 41)
belar q1 L4 T {43 [h (1) 57 T
Apr L 11 1 {1} L T Lk xn 3
blay i 1il il i 112 i L R
Juy Ll X 2 15 2 MR
Jul aj i il 175 19T} 55 14
AR al T s R 7 LA I
Sopi o * i 54 0 a1 |
e ol s ] 44 |4 i |
Fov | 12 Z i 14 ) T i3
Dos i 17 Z R L1441} ELE 14 I}
Fan i 5 1 Ei9 441 140 14
Teml LK {113 iy a5 19 i 111 (1
Pagnsi s T 1045 1T

T.E - Tatal niember of egues ol les msguibe big,

PE. - No. of parassitnids emerged out (Talamamer sp. omd Chactontrisha spl)

Frgures in pamntheses indicate the population ol Chactdstrichaep, orly

MK Mok secard=l



bwo species of parasiloids (Telermus sp.
and Choerosiricha sp.) was ohserved,
Aunong these two, Telenomus spownsiound
Lo e domibnant tn all locstions,

The extent of parasitization was aleo

Olserved imacasbiow plob at NECC camnpos
Eemminjewhich had received threerounds
ol spray. The ecourrenee of both the spe-
ches of above mentioned parasiokls hawe
ehser e moticed at ks locatity Tnlle 32y
The ega samples of TME ¢ollected from

RS

(" hasterpricha spoFa. Trichagranmanioss - Ansgp

rarasitsil of len-masgisile

Talermrmzs spdFamy Scelionidoet - Ansps pareat

41

oned o Jea soEgULiL,

cacan pods gt Vittal have not revealed the
existonce of any parastalds.

Survey on other natoral enembies of tea
mosgquito bug and other sucking pests :
In aorder to0 comfirm the existancs of
anymanphal fadult cndeparasitoids of TVE,
both nvmphs and adults of TMB wers ob-
serverd perindivally. Since no pansitolds
Ead emerged oot from the sampics col-
lected, altempls wers maide toocollect and



Tohl: 52, Extentof parasitisation by epg parasialck® of tes masg nloe b in e momeerotop hos 05 %

treted plobs et Kemminfz .
Callecricm Twint moy, i egan I om wimes e omed lasi Wi, ol porasitec B

data collected paragiodd emengat ant emerped pi prnLineatinn

P _ = _ _— —_ i e _ - - — —e
£3-12-01* bl B2 Jan, 30 Tea, & i1
T]-fr2® 114 M- Tam PG Febe 53T Ha
e B P L L0 Fan 25 Feh, i 28.5
h-] v m A0 Jan 15 Fehe T2 171
Hk[-92ee 117 18 Tan2 Mar. Bl LR
Tarzl 531 1150158 F 3 s

+Vederecenae dp ] Cleveslenn b s,

Frpuncs moparanitlitses walicate anly Chaefaieinko sp.

= M days alter secord Spriy

E Y

Adier third soruy fspeayed an 3 132

jdedtify ol the awailable ol parsiiic
byenopterans visiting casbow extra flo-
raf nectaries, soas to findout the nymphal/
pdult endoparizsitoid (Lediophron
felopeitidis) atready identiffed on TME. A
fedal of 23 species ol parasiboeid hym-
enoplerans were collected and mat ident!

Hed by International nstitule of Lotemo-
grgy, London, (Tabl= 3235, Theideniified Lat
of parasitolds indicated Lhe absence ol
Leiopdivan efope iidis, Lhe nvmphal pacas)

tobd of THME. The existenge Of afrealy re-
eorded parasilolnl of TME [Expthreis
hedopeibicie) s Leen conlivmed o this
survey, Twospecies of splders 45 preda

tors (Uhapes spandl Pleanppny =pg) ol TV
wiere also colledted. Thoectoparasibo mite
recorded on adull and nymph of TMES has
heen Kentified &5 Bocivrii sp, Mo otliey
additlomal rxlural enemiss were obaered
Iranother sucking pests faphic sand menky
huogsh of cashew.

Laboratory shudles on the life history and
cultioring of cgg pavasitobd (Telepomos

spp of Tea Mosguiio bug

The longivity of adult perasitoids
Fanped from 4 days fmean i | dassland |
8 devs {mesn 2 devs) forfenisle and make
respectively, Ornedayold female parasitoid
wils g iced inserling L avippositor ko
The eups of TMB: It was able to locate The
eops ol FMB willin g minimun period of 30
dn, gnd [F Initially Inserted the ovipos|ior
berice cr Lhrice [ur a shorl periog af - 510
min, ang finaliy mgerted Fhe owinesailor
spmprieative by bor i lonvaer paefioa] ol A=41)
min,  Further, it was able o Inserl {he
avipositor o all the 18 days ald egps of
TMB- Maxtnwm ofeaoht adulbs had ermered
aut from PME esigs winiehwere parasitizod
[y single parasitoid

For three months stucdies on culter
g of Feigramis 5powas umdertaken. A
wal ol A0 egrs of THMIE were exposed lor
parasitisation doring Aucast.. Though ona-
posilEon Dy parasitoind was ahseread, only
threa parasiicids could emerge aller
foekyiitth day ol parasitisabion. When the




List nf parasitlc hymenopterans visiting exten florsl nectaries of cashew,

Tahkle B,
SI:L Mam Family
o -

1. dmdravephalur sp,
&, Brechmagraag

Claleslada
Chaleldida

linslL K ang=

Prrsiile oo Legislepiars
Pajml poroagtes of legidusters

e Erhpdaud - er s P CAnb00 Clealurdnda Perfearti iy Rogridopler s
A Eldarans L L Elusailas |:'.n;a:i.1i.!.'."['|:-'|..\'c:.l=1|::1:~1hl.' LilL L-'\.'|.lii.=.'\.lEl|l.'-I'H.
S0 Cimmgarietin dpy Enuyrild sz Eitcbaparasnouds of digspid s0ale s,

i, Lemennisia nthapicn Mes

Eiwymudn:

Codrmopolicn pamazize spee

T Lanmeraisla sp. Encymides —_
B Parallrorus sz, Enmyridas PFolvembeinmd prrasinoids of Lepadopars,
UL paldosuamnd e acar MEkanisua Boyeyrridps TPolvemboionid perasitnidc af Tapadopiera,
iMerzet)
w0, Pediabioy sp. Faglebidee Hyner perasitedil of Lepidopizm
|1 Phmyndesiras sp. Fslppreavicizn Crreparines ggemal anmitnki of Legidegl
orivas lamvie:
=12, Sveunieris s Eulophide Anlitany or srepariots sxiemma] furnsiiaics of
opicoplenois thrvae
13, Terrgeichuy app {Thres Feciss | Eulonhidae Forasitesrhiyper prrasties of Leaidaplera, Od-

leaprtern ard Disiera.

11, Hragon hebarar Bracaiadae Parazitiz on Lepidoprer
1% Elrasrurap, Eurvtonidi: Farnsiies of insecis
ey, Foytagaan an Trrrmiddes Forasiles in Cithecas of manidils
YT, Triecadis e Reetianidas Entimpemsitnids & epge ol mitdee
|5, _r-.'l‘}-.'.l;l.ﬂ.t'hl.; feainagbials Ceaham, Maemries Frimary eap pomsinid of Misidas
=L, Aphgeiopeni gl CAchnrad) Coganheripides  Fyperpemitaic s Bracnnids
20 Apmanouaes s Cegaphorinidsn Mot s
B21. Mriglowmeess s, Prir st o Lasgieloqutis

2
i N I".'r.rlwll':p\,\. e

Lipcdriches ag,

Haltizalan
Brasnnde:

:":I'\-'l Lniriver

Meatforioawe

Simalmreeusly recorced on puesits® of cashew and poimaey passiond ** ol caslco s,

rRInaining parasilised apgs were examined
under dissection microsoope oo sevenly-
fifth chay, fourteesn unemeged dead-aduelis
wern: foumd inside e parasilised egos ol
TME: The paoF emergence ol parasitoids
may beodue tordesiceation ol plaol parts
contaming parcasitizec] egps of TMB s well
as to excessive funpa! growth onthe plent
parts:

In the subsequent stodies when e

43

parasitized eggs of THE were k2pb undear
damyp conditier with 007 per ool
carberdezin the lungal praowlh could not
b complelely checked (Talile 533 e
emerpence of parsasiliaids however wis
ohzerved compdaratively meare i pombaes
a3 well as in & short perlod of 1720 days;

nchlence of wild Silk Worsm:
Durlng theyear outhresk ol silkoaarm,

Criceda rifenesiracly  (Rlpidoplera



saturridas) has been notloed inkKannurand

Kagaragod districts of Kerala, ILis astoot (i} Hand ploking and destruction

regldish hrown halry catterpillar found in af catterplllar

swarms on cashew, wild sllkcotton, mango (i}  Collection of pupae and de-

and on several species of forest trees of this structlon during  summer

region during 3eplember - November mnthis,

fnomths and causes cxtensbve damaee by (Hi) Meed hased spraving if it

complete defallation of trees, DCCUrS On Young liushes wilk
U5 per cent endosullan o

For the control of this pest the fellowing monocrlophas or L] percent

inlegrated approaches are suppesied. carlhryl

Wk sk worm cafessing cashew in Kernla

Tuble 4. Cultoring of egg parasiteid (Fefenomas spd on the epgs of Tea mosguite bug.

Perinid of M. o hinst Mo, ol parasiinids Mo, of pamiseimids e
crilmrimg ERps rased emerpesd ol faited to emerge cul o P ity
Aug B A0 5t 4 423
De 21 Hi+ L ] ing
Moz 92 i+ Iy NEH, 3n3
+  Bpps Lo om Casluse shains .S Erterped on 45th day
ERS Eppe Ludun coitais Higols ur Emserged between | Ty and Ml <oy

HE. = Mormeardsd 55 il shootscontaing bestepgs had beoo complaely decomposed because ol saproplytiz
gl nowzly

it



QUALITY ANALYSIS ANI POST HARVEST TECHNOLOGY

Sluchies i hisckemcal changes durmg starage of nita and apples wera contitiisd. Kernel
shimely prnd segar contonts fand to decrease daring slorage botlel Loy and ambsienl teomperatnee
Lwsine contenl alsasdecreosss white, proatein e orteil bl not lolew any specific frend. ONSL contenl
{pstimatead as phnnnl:,}ren-:ln'-::--:!:-'{'rrt.unf.:: rI|.|:'In!lr=:nr.'1gr' Thirrelative concentratinn af three fractions
afatarage pretain didnot el e alchooaly the vatbo ol alborsts bo globulin d ecreased Dnitially fodlowed

by oany ncrease, Salis acid and frosansien mestabisulphils and ciiric avil were not effective iz

exfending the storage Hie of cashew apoles,



Binchem. T 2
and apples

(K% Magaraia)

The project was Initlated with an
apjective ol sludying biochemical Chandes
during storage of nuis and apgces and ar
piving al s suitable emperature for storage
of cashewapples. Cashownuts alter storage

stmdies on bischemienl changes during storage of cashew nuts

B st aprmtaee s Dose Leanperaluce veore
amalvsed for protcin, stecch, sugars and
Iysine contents, Defailed cashew kemet
Hevar wits used for analysis, Bisules dre
presented in Table Bh. At botk the storage

Talie 55, Changes i Kol blochenuend conestitugats duelics srossge™

Slorpge it Senenge paahod Supars S el P L sdnus fugime

Lenprerallng (M) ; i3] Eal L0 L O] LKL prabidn’

Wl WRI- il i SR I Bk AL

Fiv Thd FEa4 B50a S

1400 AR AR5 Hay 5.5

F10 R JTRT b5 Fr33

2R Sa7y 4507 1o IXEH

1400 1ad T #1444 4592

4410 855 =697 QA L R

VRE2 i R A i FER L E I

Hli| 738 LER AR Bl

540 B55 | T334 LR I

210 2% LR A M A3

IR R L . b CETE] 30

1513 Gy 1370 M35 4114

440 2al 214,33 13 EL

fs VERI- Rt 555 P FE45 FNER

L0 5.3 L1AY L3 3253

Hn 723 AL AE23 2937

e (et 138 I =

2al T3 L LA el 2 k) P

43 A B 7t | 2650 e

VRI-2 i 3. 28 e e | B |

140 9,60 2451 1444 FEAD

i 1125 2465 TRIT 2o T

i S 1457 &3 e B

250 Al .7 sy 2427

A% 35,95 I

L

B.ED

Wolues are mean 6l Dared indivadual e30Manone,

Il

2100




termperature starch and sugars tend to de
crease during storaee. Lasine content alkg
lends foodecrease while chanpes i the
protein conteot did mot follow any specific
{resd.

Changes in the shell CMSL content
were (ollowee during atorage of nuls Both
at ambient aned low eemperature snd [he
resuity are pregented o Tahle 36, TNSL
cantent iend o decreases during stoersge

DEferent Ieactions ol slorags protein
were secuenbially exlracted Trom deiatied
el Berpe] Dour and eslioated. esults

arc preaented in Tabic 57, During stovage,
rilative distriliation of three differeor Tfrac-
tans of skarage profeins does not change
Thyes risbo ol albaonin bo glabuling fowever,
shiows an Inlticl decrense Tolicwed hy an
Electroptioresis of diflerent
Iractions ol storage proteins did not reveal
any difference in the handing pattern duar
ing slarage ol nuls,

iHUTEases:

Abtemshs wone made 10 exiend Lhe
Slorages lile of cashew apiles baoth at am
Dient Lemperalure and Jow lesmperalors by
dipping the frulta seperately far 30 mintn a
inixiure containing 0.5 per cent potassium

Litlale S, Uhanges b CMELS contont during stovage
Rearagn . Varichy Slarage persad 'l'_'N?iL (g 3
wmpeTdhoe ) [day=l pherx sy shall)
3l WIS i 15
v 1,000
140 5. 12
Z1mn L0
LR FL
WHRLEZ I 5724
T G384
Ldiy 34.24
21 4543
2R 2484
A VL el 5149
140 4383
LI T3
Z3 35
WRI-E 7 i, 72
140 450
210 5L
280 2305
L Estimnated a3 phennls

17



Tahle 57, Relative distribotion of different Fracisms of proteins doring stirage of nuls.
i fge ) Slornge ATk Adlzainin= Glabulins Crlistelins
Teangeralim Vaneky 1 i ;
") Terad [daye) Glehlin {nip protein exracned 1 mg defoited Thour)®
511 WRED 0 237 1L51 443 3235
Ta 4 ) 515 484 295
tal) 156 il b et 20,34
210 .35 1445 g.2s e
80 218 B3 4 A
50 1545 Rid 4614 425
W2 1  AFE, 405 300 28,45
T LUE g7 S e
Ty 1245 a.04 dihf A
214k 132 LG LI SILED
) i HEE 553 ShGE
A5} |.44% 5 5.8 Al
[ WRI-Z Tk 11K s 5,70 LR R
141 124 4.53 47 220
210 157 L i K w )
24 %15 1247 149 239%
30 149 451 3,07 545
RERID P | 2% i 578 s 1
Tl 129 1.4 1.H 1695
210 ) 40T Al 2307
245 10 455 A8 .86
A0 111 5 a L 12,21
- YWalees are e ol cheee mdivichiaal esbmatisms

metabisulphite and (L1 per cant citeie acid
g (.5 por cent sorbic acid. PLW was
recorled and the results are presented in
Table 53 Ajthough, FLW is less in fruils
slored o polvthene pouchics with holcs
this freatment {Dotassiam netiabisulpiibe
arvh citric acid) lailed o conlrol miceobid)
spoilage and extendthe storage life, Cazhesw

48

apples wihen storcd. a2t low temperature
alone exhibited grerenr loss o modshore
afthowgh microhial spollape was minkm,
Thus, the chemicals tried potassipm
sl biswl plite, cibric acid and socbic acid
are nat effective In extending the storage
lidg: of cashowapplos af low lemperature.




‘Tabla 5K Fhysiclogical ks inseeight (1000 of cashaw npplex durirl.g stnrape ol |0 [

(.55 pranssinm metahisalphare and 0015 citric acid

HogageIned 1135 werrhic seid
fikays) A n
n EH - 0
2 . T3 G.E
4 42 152 15,7
f &1 e rfl
i S =f0 S
H Ay ik
13 Ay
; I _ 153,10
A Bpoedtd b palvilanme peavhes with aales

H Stanuk withoul polviinme puches
- Klistal Cre Crits swed spoiled dos oo mieelon



TRANSFER OF TECHNOLOGY

DBuring the vear a tatal of 21162 suecessiul grarks have hesn praduced, The highest per cont
anceeas of prafta was recorded durine September (51 85 Follovwed e dugat (77353 avd Qe todses
B 150 Actastad ol 30215 gradis were sold during the year with a realisation of revenne of B=2 11450,
A tedal sl 81 persannel whildh chded 20 Garmers ond B odfickals ware tramed oo waactative
Proparation, Cazhew Prodectioen Technoleay, Pest apd Didesze Managament, Trabinlng and Pruningin
Cashew, and Forecasting of yield inccoshew Paniations, Bemonstration plats estehlishod sarfier are
halng menitored, Tha fotal amaount spent ber inrieers durtng past lour years [or establi=lsimr and
midnkalning (L4 o cashew demonstration plot fanged friom Ra 2710 to Ba 13,070 The vield cealised

cluring foma il visar raatisd feoen 5 b toy 310 g KLR i gdot



(rem. Li443) ¢

Production of parcmial materialds and breeders’ stock of cashew

(KEM Swamy and B Nagaraja)

This predect was started under the
Fewoabuinng Foreed Solverne lor cashewr arafts
production, Theabhjective ol 1his project is
o take op coarmercizd muoltliplication of
releasedt warlaties andother ellie materials
for distributicn Lo goversment agencies;
nurserynien oy cstablishing scion banks)
and tao the farmers.

Froduction of Planting materials
Sodwrand grafts of released cashew
varietles and other elite materials were
comimerclaliy multiplicd, rom Auwgust L4
March 1952 During this perload, a total
nurnher of 47 44 solteeaod gralts wone pre-
pared, ol which 31, 162 were sucoeasiul with
a e suceess of 5.5 per cent. Seodlings
ol WTIERLTS were used a3 roat stocks for
prafting. The highest per cent of pradt
siccess was recorded doring September
CRLEE). foflowed by Aogust {T7003%) and

Detober (63,1%). The lowesl per cenl ol
gralt successwas recorded during Janieary
[REERT and Lhe poor sucosss recorded
tHuring Janusry was oo to the non-avall-
abilify of malure scion skicks (Table 33,

Supply of planting materials

Durlng the year 199182 30,2105
cashew graftys o dillerent varietios; olite
materials were sold to the farmers and
other agemcics with Lhe reslisation of
Re.2,1 1,900 towards revenue,

Malutenance of Cazhew sclon banks @
The cissiiew scion banks Dotk ot
Shontipodu (22 varietles-al 10 grafis e
riety] and Pottur (4 varictics at 10U grafts)
variety) were maintained, Afotal of 45,449
seion shickswerecollected Trcom hese scion
hanks and ather plots for grafting purpose,

Tulle 5%, Cashewe grufls prodoced ducing 1091 -2
Monih M, af - - Giraft FUECER .
gralls pode i i
Aug 1] 10ETS H.254 T
Bep 1043 10ATS AT gLE
BTSTR £ B4 5455 5.1
Mo 1 17375 B2 63
Le: 100 ERS 1,558 SLE
B 19902 1213 g2l ER
Fen 1902 130 g e} B
Mar 1902 4,750 ER Y RN
Teral 4544% £ ! LE




CExin. 1{443) © Training of extension and résearch workers and farmers

(KRN Swamy)

The abjective of thiz project iz la
eutellisi a link betwern research person-
-pel i the nstituteand extensinnafficiala of
Pewelopment Departmentsand larmers by
orpanizing traiming programmes onvarkons
dzpects of caghew production lechnology.

Twn traiming programiznes on 'Veg
otittiwe: Propagatlan of Lashow” wore com-
ducted during Julv and Aupust 1991, Atotal
44 prersonnelwere trained which iocleded
2 farmers and 24 officials {Table &3

A bara ddays training programme on
‘Pest and Mseaze Manopgemenl of Cashew
was grganized during Movember 1891 and
11 offtctaly - attended (Tahte 600, A four
days Lraining programme on 'Cashew Pro-

Table a1,

doctlon Technology' was conducted dur-
g Jenuary 1993 and six officlzls helonging
b devetapment depariments parlicipated
Clable 600, Hegides the scheduled raining
programmes, two tralning programmes of
one day duralion each, namely, Tralning
ad Pruning in Cashew' and Forecasting of
Yield In {ashew Plantations' were
craanised.  Mine olficials attended the
Lraiging programme on Training and
Proming o Castiow” and 13 officials attended
the programme on  Forecasting of yield in
pashiew plantations ; A total of 83 persons
from seven states wore teained on Qiffesent
aspects of cashew prodection techology
in thess traiming programmes invobving 20
lariners and 63 officials belonging 1o de-
vidopment departments {Tabile GL).

Tralilng progeammes comdected durlng T951-52

Cparss ke Datefs [haradian laye) Mo of participants

Mepesarive Propmestion of Cashew d3-2T Tl 9 2 |

and

2023 Aup ] i
Pestoamd Disesse Weanapeneot of cashow TE13 Hov 91 2 i
Caxbew Frodocton Techmiagy 10 Jan 52 i &
Tramug and Fronmg m Cashew 24 Sep 1 9
Farecas) ol yiell mocashaw olantstions 25 Peh 92 1 15

Trxlal

B3




Talle 61. T'rainkng progeamnies conducled and number of participants froan difllerent stules daring
19W]-92
it al grlivi ol
Clourge le Tumil  Kwna Beeals  Amdira Madles  Gea Blabaa Toal
Naka ke Pradislk Prudesh rashira
Yepstafee Propazaton of
Cazhow
Fremzrs — 3 1 = I S i i
Cifficiale — I2 2 o I 2 2 el
Pesrand Dissnse
Manygemrant ol Cishew | == (= " | A |
Cashoew Froductiun
Technoloey = 5 1 = 6
Trataizy wd praing m
Castie: q = = = 1
Fomscasting o viekl in
cashew plombtioms — 3 = - p=s — L3
5 (] 1 ? & A3

Tatzl 1 ol

Extn, T¥(443) : Research cum Demonstration plots

(RM Swamy, N Baktavateaiany (Upta 280119007 aru)
P Shivarama Bhat Zrow 1-2-1502;

The abjective of Lhis proiect i3 o
clemanstsate the new Techunlaaies devel
oped in the farmers' Helds by establicshiog
demonsication picts

Twenty lour cashiew demonsiealion
plots of (6.4 - 8 ha each whichwere estab-
lished during 19558% in Puttur, Brntwal
aod Belthangady taluks of Dakshina
Banmada wers mooilored doring e vear.
Ot of 14 cashew demonstration plots of
11L& ba each established doring 198350 in
Belihangady faluk by Shree Kahatra
[Marmastala Fural Development Dioject

[SKDRDT) in collaboration with NRC
Crshew, 12 plots are heing monitored by
ERDREDE Ficld Supervisors and Lhe remain-
g Do plots were discoatinued as these
plots wers not maintzined well by farners
concerned, This programme is sponssred
wointly by the Divectorale of Cashewnut
LDevelopment . Cochin, and NRC Cashew,
Pultur, under the Cootral Sector Scheme.
Costol eslalilistiment and maigteoance for
Lhess demonstration plots in the Torm ol
subisicy towards the puorchase of cashew
graftg, lertilizers and ngacticides wig met
b the Dircctorate of Cashewnut Deaelop-




mignd, Corcliin, A totabol 16 B5 654 Lias been
given 1o the cashew demonstration farm
ers as subsidy by the Directorate of
Caghewnul Development, Cochin pelwesn
1988 urud 1992 [ Table 627, The telalamoant
spent by the farmers for estahiishing and
maintaining 1.8 ha caghew plol doeing Uhe

Tuble #2, Sulisicly given we coshes densimst -
tinn Tormers by dhe irechssate of
Cashewout Hevelignment, Cochin
Belween TAHS and 13
Yuur Alnems o eabapdy JR
First 12311
Snrepmif bl [
Thixd g
Ferarth 4554
Tolal R9,658

first [our years ranged rom Bs 3715 w
Es 13,070 depending upon the maluce ol the
pld Clakble 633, Duaring loueth sear, the
wieid realised ranged from S kg 1o ZL0 ks
Bae ot Tl proor vield realised from some
of the plots was due to tea mosouito indes-
Lalicr.

Tahle f3, Fxperditnre incurred by the farm.
ey for eslahlishing and mainisining
B K cashew demomstration plos
Exporshiure (Bl
Yinar e —-
Mlirtiznn Alaxi-num
biirsL 1,148 511
Suoed LAR1) 2.K7N0
Lhirel 1,JEH1 2,530
luwrih =l L1600

Tetal TR LA




Summary Report of All India Coordinated Cashew Improvement Praject

The All Indin Coordineted Cashews
Tnprovenient Project has soven contres of
which four were stariod at the Inoeption of
AICS & CIP in 1971 {Bapaltla, APAU,
Anakkayam, EALL Vengurla, KKV and
Yridhachalam, THAL, cne started during
Hifth Flan period (Bhubancswar, GLAT)
and two morewere added during Sith Flan
Clhargram, BN amd Chintamand, LIASE
The buckzet allocation for the Project for
theyear 15k S0 is Ks 22867 iakhs [Ra. LT UG
lakhs 1CAR ehare), Suring 1301 - 82 the
cxpenditure was Bs.lHAG fakhs (H5 T84
lakhs ICAR share). The praject mandate is
to inoredse production and productivity ol
Cashew Lhrouzh

0 Esrolving high vielding wariet-
Ies resiatantIolerant oo dis-
cases and pesls

i Ei'.:ﬂﬂ:.rql:;:il|;:'§.;'|[gr|'_-l,:;;_'|l|'lll'||,|-:'$:

for the prop woder dliferend

agreclimatic conditions
Evalving clivctive pest and
cdizenas managemment practices,

i -

Summimary of the results of cmrent vear are
préaented below :

Crop hnprovement

Actetal ol 813 cashew germplatm ae-
cessions {Bapalla -11Y; Bhebaneswar-i4
Chimtarmani- 32, IhavgeamcUl Mad skkathara
A3 Venpurla-161 amd Veidbach:lun-179)
are being maintained and evaluaied In dif-
ferent contres. Ibwas foeund thal e acces-
sions from Bapetla C0-14, 241, 233, Tl and &
2001 Tromn Bhnbaneawar (T80 A0, e

from Vengurlz CRHS 200 nnd KE500) and six
from Yridhachalan (ME 1572, 4 154, A 772,
M55, M A4 st A G5 aave g high vicld
of mors Lhan 10 kgftres. Doring Eve vear a
tofal ol 172 accessions showing promising
characters were callected by different
contres (Bhubaneswir - 10; Chitamani 20
Ihargram-3; Madakkathara -15; Vengurla - 2
abid Wridhachatam 227 and agdoded to the
germplagm conservation block

Im mullilncaton trial |7 varkcties ool
lecied frormt different centres {villal,
Vridhachalam, Vengurla and Bapatlz) were
planted in afl e cenlres and are being
evaluated.

T varfelies vie, VRI-3and V -6
were released from Vrldhachalsm and
Vengusla respectively, VRIS pave anyieid
of LA L8 kgftreelar a period olover 1dwears
andl mcan nut weishi of 7.2 ¢ and shelling
percentaze of 28, In V-6 the yield was §h.G
kg tegssivear (mean ol #izht years) with 2
nutwelght of 714 cand shelling percentage
af 28.

Evalualion of ¥ Lybrlds showed that
liwts hyberies froom Dapatia (203, 2706, 3713
33 and 50 geve a mean vicld of more
Haan 10 kodtree lor Mo lag) seven veaes
Strndlarky the hybrids 1597, 15951608 anr!l
LEEY shonared mean svicld of ahosee 140 ko)
bresse foiz Uie l2sl 14 years al Madakkalhara
A Venguorta, among 1431 F, hylerids which
are under evaluation, 1B hvbeids gaveanul
weightal mare than & g



Hew Yenguarla virely reledsed w1991

Propagation and Bool stock studies

Spltwnod grafting was foumnd o be
the hest method for wegetative prapaga
tion. A good grall svocess of 63 Losg per
cent &t Bapatla; 63 1080 per cent at
Bhuhaneswar 65 per cent at Jargram and
68 percental Vridhachalomwas observad,
Flush grzfting was not successiul azall the
centres excepl Yengurka,

A gocid suecess dntop workind was
woticed in Tapatlia (300 1o 54%),
Rhubaneswar  (GL  to 9% and
Madakkalhara (B33, Al Madakkalharaand
Veogurls the four year old toposorkex] plants
gave g yiekd around 5 kiftree,

Agromomy
In NFK trial, application of T {0,500
10BN planty, F,0, (4, 125, 250 ghplant} e
KO (125, 250 gfplant]) showed rhat E"-I,K'l '
MK, and M, combinalions  af
Bhubancswar, F'I'EE If‘-.l:,!"'ll"II and J"-.'._!F'I at
Chintamanl increased the yield,

Infalisr applization of dreaalonpwith
ingecticides, norease in yishkl and nol pro-
diction was obssrved in Bapatla and
Vengurla (3% and 4% urea spray)
Bhubancswar (M urca spray)y, Jhargrim
(2%, 3% and 4% wurea apray) and
Wridhachalam (3% and £% urea spriovl

AL Bapatly, biochemical analysis of
leat samples showed That N PR, Caand Mg
I different leaves of 5 twis did not differ
sigmificanthe. I third Ieal, [woweever, all
these caompatents are margingily higher,

Crop Mrotection

Among the seven insecticides (old
frealmienl) tried al Bapatls, Bhubaneswar
and Ibardram, carbaryl, mosocrotophoy
andd methyl parathion effectivelycontralled
the ey mosguitt and other minGr pests
Among the modilled trestments the trees
which received all the three spravs of
momacralnphas, endosutfanand carbaryl
and tvro sprayvs ol monocretophos and en-
dosullan controlled the tea mosquito and
ulther  peste  al Chinlamani  amd
Murakkatiard respectively. A Vengurles,
enpdosullan and carharel 72 spraysy and
monormiihos, endosuifan and carhangd
Cispravsyshowed least incidence of pesls,
The Large plot trigl condueted with recom
miended chemicals at Vridhachalam for
Lhree years Sloowed ol imerease i yield,




Application ol coal larkerosene (1:2),
BHC and Kaclene were [oumd [o be promis
ing in Lhe conteol of slem and rook borer in
dilfcrent centres.

Fioecoligy af tea mosoqnite, |eaf
rfner, Lealand blossom webber, l=allhrips,
inflorescenee throes, el aond oot borer
CChintamaniy, stemn gl root horer, shool
tip and inlorsscence caterpiliae leal fulider,
leatthrips (Vricdhac halamwere studled. A

survey bor recording pest intenslly, season
of oceorrence and nalurcal enenies e
Doy fnade by all the centres.

Seresning of gerimpkasm lor identibe-
Inpdocating resistanttolerant T];TH?H. have
Been carried oul. A Lotal of 47 accessions
(U Lanari-5; hargram -%; Madakkatbara-
L Wridhaohalane20)  were less suscep-
il tos bed mosquito and other mibtesr posks.



4

fi

PARTICIPATION IN SYMPOSIA/CONFERENCES

tafi Research Couneil Meering of
CPCED and Commaiblos meseting of
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Lk

Mational rowp Dispossion of
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I

Grouy Discussion of Palms Rée-
searchWaorkers, CPCRIL Kasarasond

VI Business Meebngof Officers of
Harticulture/Plantation Discipling,
arranged by NABARD, Bombay, at
Bhubancswar

Workshop on Integrated Develon
ment of Spices and Horticultural
Crops. RARS, Ambalavayal, Wynad

Ibernptional symposives on Cooe-

mub Mesearch sod Development
SISCIEADD UPERL, Kesaraod

Workshop on Biotechnological
Approgcines i Biolegical control.
Emtomoelopy Hesearch Inslitute,
Loyols Collegy, Madras

Crrisanbring Commatteoe: Mosding of
Mhatiomnal Workshop on Integrated
Development of Cashew

Matbonal Wiorkshop on Inlegrabed
Developmenl of Cashew, Kanmnur,
Eerala

EYVH Rao

EYVE Ran

EVVE Rao

EVVE Hao
P Suaran

[ Bundararaiu

EVWYE Racr

EVYVE Ran

FM Kusaran
M Yadukomay
REHM Swamy
KY Mapdraja

I Sundararaju

2h-dh hep 1501

(1304 et E95 )

26327 0t 1991

26-20 Ioave LU41

20T Jun 1902

27 Jan- 1992

(1072 Feh 1992

Research Publications

BRM Sweany and OF Tutta, 1831, Coberialle variation in miskmelon (0w mslo
L. fndian L Agri Kes, 25; 143-103

ARM Swamy-eand E Mohan 1U41 «5creening of cashew varictios/ yvpes [or root stock at
nurgery stage. The Casheig 50201 3-5

P53 Bhat; 1991, Chemiced control of sweet potatosweovl in Ovissa, J Boar Orops 17 (2}
:147-143,

a8
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Papers presented in Symposia Workshop

EVY Bhagkara Had, HW Pillal and M1 Batnambal. 1991, Corvent status of coconnt
genetle redources research in India, BOCRADIL  CPCRI Kazaragod, 26-29
November, 15591

EVY Bhaskara Bao. 1992, Techmnlogics available for incressing production sod
proddodtvibyin cashew, Mational Workshop on Cashew, Kannur, 1-2 February
1563,

KEM Swamy. [092, Clonal propagation of elite pianting materials of cashew soltwousid
grafting - A novel lechinbgus, Nallowal Workshop on Cashew, Kannue, B2
February, 19492,

M Bumaran. 15998, Elite strains of cazhew. of nathonal invporiance with speciiic
relevance tokerala. National Workshop on Cashew, Kannor. 1-2 Februarne 19923,

MYadekumar, 1932 Management ol clomal cashew gardensAdeptionol comprehensive
production technology - A way toinerease production, National Workshop on
Cashew, Kanowr, 1-2 Febriary 1992,

D Bundararaju. 18492, Pest problems in cashew and control measures thereol, Mational
Workshop on Cashew. Kannur, 1-2-Februamy [892,

EV MNagaraja, 1992, Marvesting and post-harvesl cars of cashew nuls and apples,
Mational Workshop on Casbiow, Kannyr. 1-2 Febraarny 15092,

L kay. P2 Hhat and PP Kumar, 1891, Fosbharvest utilisation ol sweel potato in
Cirigsa.  iternational Workshop on Post-hapeest handling sod atilisation of
gweet potata, CTCRI, Trivandrom 813 September 1051,

Technical Bulletins

NRCE Research Highlights 1900-02 March 1992, L6 pp, (Compiled and Edited by EVY
Bhaskara Rao and KV Nagaraga)

NRCC Annual Report 19900481, September 1921, 112 pp. (Complled and Edited by EVY
Bhaskara Bao, KY Magaraja and Thinimappaiah

All India Coordinated Cashew Improvement Project.  Annual Report 1920-81. July
E941, pp. LET (Compiled aad Edited by EVY Bhaskara Bao end K Palanisamy)

All Imdia Coordinaled Cashew Improvement Peojecl. Summary Reporl (1289317 for
prosentetion ab Natisoal Group Discussion of Cashew Besearch Workers 30231
Augnist and 1 September 1591 CPURIKasaragod. ppaihf (Compiled and Edired
by EVY Bhaskara Reo and K Palanisamy)

Proceedings of Malional Group Thscussion of Cashew Research Workers 30-31 August
o 1 Septemnber 1891, September 1991 pp84 (Compiled and Edited by EVY
Bhaskara Rao and K Palanisamy)

NEC Cashew 1956-01 Programmes and Achievements, November 1501, pp. 36 {Coimn-
pited and Ediled by EVY Blhaskara Raosnd KY Nagaraja)

All Indin Coordineted Cashew hoprovement Project.  One Decade Research

Gt




Acbicvemenis 1HH1-491.  Ausose T8H] ppe 14 [(Compiled and Edited by EVV
Blaskora Raoand K Palanisamsy)

B, MRCE - Boftwood Gralting - Techniguee for Commerclal mmlliplication of Cashaw
Varieties: Aupasl 1991, pp LD f2orepilel and Ediled Dy EYY Bligskara i, and
KV Mogaraja {ext prepared by KEM Swiamy

a WRCC - Vepetative propagation of cashew, 1992, op. 20 (Egited by FVY Bhaskars Hao,
Texl prepared by KREM Sway and E Vo)

1 Cozerent states of Coconct Research and Development in the workd, 1991 CPCRL
Kasaragod. 36 pp, (Compiled and Edited by ME Nalv, EVY Bhaskara Rao, H
Hirmpzed Kl il PoOopabos undarin)
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Important Visilors

ari K Marasimbez Murthy, Betired Juint Directer. CPCRE Regional Statior,
Virtal

D) KL Chadha, Depuly Direclor General (Hort ) ICAR, Krizghi Bhavar, New
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D P Bethilnam, Asststant Director Cencral (PO [CAR, Xrishl Bhasvan, Now
Bl

Tir 3B Radrckar, Vice Chancellor, Konkan Xrishi Yidsapecth, Dapalk
Maliarashilra

Hri TA Srivam, Sr. Technigal Officer (PCD, TEAR, Erishi Biavan, Mew Delhi

Sri Paramijit Singh, Assiztant Commissioner (Horl}, Department of Agrical-
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D13 Das, Professor, Depariment of 2otany, Punjah Uslversity, Chandigarh
Lir MIEN Bawe, Lhirector ol Agricoliuee, Port Blalr, Andamans

The, Batram Jakhar, Honosrable Unicn SMinister of Agricolture & Oopera
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Aaricultiore, Government of India
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Drzlhi

D Abbaya M Dandekar, Azspc, Professor, Dept. of Pomology, Untversity of
California, Davis, California, LUSA.

Rechard E LIz, Prolessor, Tropical Rescarch and Education Centye, Pniversity
of Flarida; Hompstend, Flovida, 1154

Ms_ Banlha Shoela Male, It Seerctary and Horticulture Commissioner,
Governement ol India, Ministey of Agriculture, New Delli

ark E: Vebrppen, Bircctor, Directorate of Cocoa, Arcoanut and Sploss
Mesvetopmend, Koslifkods

Dr Prakash Mahlnddee, Dircobor of Horticalture, Maharashira State, Pune
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