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ABOUT THIS REPORT

This is the thirty third Annual Report of the All India Coordinated Research Project on Cashew.
This report covers the research results and other information pertaining to the period from April 2016
toMarch 2017.

There are total fourteen centres ie., four in the East Coast of India, namely, Bapatla (Andhra
Pradesh); Bhubaneshwar (Odisha); Jhargram (West Bengal) and Vridhachalam (Tamil Nadu), four
centres in the West Coast, namely, Madakkathara (Kerala) and Pilicode (Kerala) (Sub centre); Vengurla
(Maharashtra), Navsari (Gujarat) and one each in Plains Region, namely, Hogalagere (Karnataka),
Jagdalpur (Chhattisgarh) and Darisai (Jharkhand) which are implementing the research programmes.
Besides, 3 cooperating centres are also functioning under AICRP-Cashew one each in Arabhavi
(Karnataka), Barapani (Meghalaya) and Goa.

There are various ongoing research projects under major theme areas such as Germplasm
Conservation and Crop Improvement, Crop Management and Crop Protection. The results reported
by each centre are compiled region-wise and theme-wise and presented in this report. This report
consists of two major chapters ie., Technical consisting of project wise and region wise experimental
results from different centres and Organisation consisting of history, staff, budgetary provisions,
functioning, meteorological data and research publications.
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ACTING DIRECTOR & PROJECT COORDINATOR

Place : Puttur
Dated : 31.07.2017
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IIAT H &l & AW AR
TH-AANT TN RIS & dleg Fe &,
ST 3 & IRE hle] 3aMaarel [afdeet Teaia
i §1 37 el Fal W Rfdewr Tow F
faRafaererr 3R MR & FEAEAT i
g fAgae giar &1 9RASeT #r ay
2016-17 & HT Folc 3T %.265.19 oG
((MFIT. H MWR) AT AR Fd =TT
$.358.78 AT (#1.3.31.9. T W) T|

fArfafaa faftatr & e i 3curg
3R 3curesT eTHdr Jerer 39 URANSTAT Fr
T8 &
1. 3Td 3cUlead & AT AT UG dhic FeEad/
foRIeR, 3rees A aquTaear arer 3R Sifasw
3R 3eifas da1a S Tget arel fheAm &r
|

2. e $iY - At aRfEufoat & #reg

HT & T FN ey @
HTeTehTanluT |
3. dRTd 9N, &7 dissh ud (9T geHd
ICIGRICAREEars]
gl & A QU HA & AU gRAT
fafaer a3t & ufddes 3afer & greq
&Y qROTAT I fafaer fqermet & g&ddq &
BT FUR
Sefeiged H9Hd &l 3PR G&d g, df
165 TFAAST FI 3TAIT AT Foal H I
foham arar 3R AR fovar amar 81 For TarE
RFT T TEdRE T wEar 1655 géﬂ
HalRA  Hog CdRT 57  TFARwEL e
aﬁaﬁaﬁmwwwmwﬁa
fehar /T Mar Sheg C@RT 14 UFANEAT HT
AIRFAGUTA fhaAT a7 § 3R 3ccq 39T, o357

%ol 3R 98T d7e ¢aiarel i TFALTAT ol I8
foram &1 9T Sheg gIRT U CNSL HFT
TFAe RFRS-195 9g=mar arm § 3R sqar
Hodishel SR g1 3ol 3(eld heal H
SHCSHA  TFARET A Bl H O,
dug.uy., afaa-ad, ¢aa 3R oafzd
S 9ot & o 3regge foar a3 3R g
Ww&mvﬁ%m’raﬁmw
%IWW&?W@WﬁRﬁ%
ﬁ%uﬂmwﬁmfrmﬂwﬁwu
H $T RS TFARIE = gl 73T ¥
HTRITSIAd TR I Tgdlelsl & 3862 o
faffieeT argaqott & FeRit & a9, e,
JErIeH, HSFheRT AR del dheal &
TEEATAT qA&0T-Il 3TAel fohar I
dI9CT Fog H, Mod IR GTd @ i
fpw 1T 11 fSaAersa & BPP-8 ged 3T
aforefea 3k Reisfrea it &1 gof fomar |
31T8reh dIST ScuTeet & TS A 38 Y =l
# BH-6, #SFhcRT # H-1593, daTell & H-
662 3R guraerH H H-14 dgR dedel
feErr feAmfRa FeAT & gedtsT & &@r
AT Y (T FUAT TIET0T-V) AR AR
sm?m?:ﬁrv7 fhﬁm-s':ﬁrﬁmm JETITH
# VRI-3 3R #HSFhRT H AT gl
geeieT fea@mm| agaﬁ%mﬁs,mmﬁ17,
fafers 7 6, d9rat & 58, guTaerH H 14
3R aar H 12 Hal & HediehT fahar
3R 3EH A FT IHcGcdH HRA AT Tgdledl
IGT|  INGT hog H 9 HIAT TAT T 194
Hend Aail T 3cdTe fhar T g1 dagelt gt
H 58 H & 18 3cdd Haml &l T&0T & fow
RfTeIahes eser H 9T -7 §1 3R.&.Tg.
3R STH Tl AT e d foheal T Gaat
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ETTA H dIUCAT hoeg H BPP-8, BTN
Fog i RIGHUN-1, SR w5 3§ CARS-6,
FIRaA H Ullal-4, HAsalt H V-4, V-7,
Asgahay H Orrerr, Afees & PLD-75 3R
PLD-40 3R d9[ei & da[eil-4, 3= fheAt &
g e @]
HHA YT
BIITeIIN shog, TN &hlo] T HTEhcH 3Tl olel
& TIT 9IYOT Yt OX T{I8ToT & dgd 3aie!
FT 100% TEHIREr 33X 10 fhaliame M &r
gle, & A1y {&F, 0T 3R GeA dveh deal
FI gfcd [&shId & dgd TAESS 91T 13T g
3T Helcd 9] SN A 388 3Mdce &
ey 7 225:75:75 fhell/gFedR 39 TR
T 10x5 HIeT &1 gl arel AUoT A IfhdA
o] 39T & [l STUCel Sheg T 9§ 9T
AT Bl T, HARR Fog H 3HWF &
TR & Y 10x5 #HleX gt arer v &
150:50:50 fhell/gaFeay 3 TAWIRLA Hr
S8 UTAT IT|  STREATH cheg A 10x5 Hex
RIS 3R 75:25:25 TA. W&, Fell/gFe’
o TS 37T SIeTel & 37f¥eh AUT| 3Tl &b
3TeT3T-3Te9T HATAT &l olia] Yalcd JYUT JOTTeT
A IUEThd HA RGN A S Bl
AfeheT 39k I 3T AMET F YT A oeTd A
FeIa! FI T ASHART dhog W Rl HA
fAerl Tfees feg W 75:25:25 T.UL.&.
fhall/geFeaT 33 TR 6x4 JdTel W AT
& TN ATHFRY 9T AT g - e [
gReToT & 80% TR U arsdieor WX f{=rs
T BTN, dalcl 3N JEreid dhog T
3TIdH 9T 3T

3T Uelcd UYUT 3Hdcilhel  HHT

4x4m & gl ATl T 1 G Shrs &t
39T 8x8m i gl arel ST & 31fere o
3R BT TAET &, ST dheg & AT F
mum@r@?ﬁﬁmmﬂgm%l
S SRATA AR aIRT F B, Frereet &
Afear, FsHaT H woga Sgafaer 3R
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RAffeT Fegl & 3mAfGa s
el G6T0T F Il Tl § Sl 3a<ehl o a1
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3R T Feal W IASHTA IS & Ay
JHTAT 9T IAT| §Tellenl SIRATH hog H
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MeX T @G T 100% sTTSeroTed, ASHART oid
3dh & GIY MR FT TG & T F 50%
ATSeIotel &l WHTAT UTAT 47| 3{a0T 333
aRefor & 10x10 #Hrex gl arer Sremer #
117:29:29 Ter. .3, fhell/ds/ay it FHaaalt
H 3TadH 39T o ATY THTAT 1T 17|

Y& :
T8 I 3 R $wRaR # P Eruae
$r gcar gt Al AuAer AR 3T ek &

{07 & fAT el & HediehT gReTor
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QAT & felr Ust T AT g |
glelTehl, $]divay, Jgrdod AR FRIATH A
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&7 U8 95| 3f¥ehad I IR 3R 93
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SRR, SIRATH 3R JaTel 31 ATI8T 3Tedr
& Y ARRIcHS TOY QT IAT| BTN,
AIRAA, 9 AR aiRar § gaaa AR
JIVFAA dUHET F Y AUHET &I
JAPRIcHS® YHIG @ JAT|  SHHT Gl
HIUET 3TeT & GrTedy, IIRAT, ASHART,
g 3R J9TeT 7 HPRIcHS Hgaae A
o

HleA Y FT FATATATOT:

it el carr Fro] F 4,44,993
AT FI 3cdTeeT 3R TaRor 39 aw & frar
T TAffe TSR Shal @Ry g&si
3R ARt & ToT Ferar THEE N FIS|
3cUTGe dehioleh, Bels 3 s Ud & 3uAran
F T # 25 YIALTON 1 3AreteT o forar
IR ST 3TN & e fearer
fhdTell @l re] 3culest H HRAFA Tl &
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PROJECT CO-ORDINATOR'S REPORT

The AICRP on Cashew has presently
fourteen centres, which are located in 12
cashew-growing states of the country and are
under the administrative control of different
State Agricultural Universities/ ICAR Institutes.
The original budget allocation of the project for
the year 2016-17 was Rs. 265.19 lakhs (ICAR
Share) and the expenditure was Rs. 358.78 lakhs
(ICAR Share).

The mandate of the project is to increase
production and productivity of cashew through:

1.Evolving high yielding varieties with
goodkernel quality and tolerance to biotic and
abiotic stresses.

2.Standardizing agro techniques for the
crop under different agro-climatic conditions
and

3.Evolving cost effective and efficient pest
and disease management practices.

The salient findings during the period under
report, in different projects are presented here.

CROPIMPROVEMENT

As far as genetic resources are
concerned, 165 germplasm accessions have
been collected and planted by various centres.
The total number of germplasm accessions
conserved is 1655. A catalogue of 57 germplasm
accessions with characterisation data has been
published by Bhubaneshwar centre. The Goa
centre has collected three accessions having
bold nut, bigger apple and higher nut yield types
in addition to characterisation of 14 accessions.
Vengurle center could identify a CNSL free type
RFRS-195 and is under evaluation at the centre.
The germplasm accessions at different centres
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were also characterised for cashew apple traits
such as juice recovery, TSS, Vitamin-C, Tannins
and Acidity and promising types have been
identified for each of these traits.

The multilocation trial-1l aiming at
evaluation of new high vyielding varieties in
different agro-climatic conditions was conducted
at Jagdalpur and has lead to identification of
some promising types. The multilocation trial-1ll
aiming at evaluation of promising hybrids in
different agroecological conditions was
conducted at Bapatla, Bhubaneshwar,
Vridhachalam, Madakkathara and Vengurle
centres. At Bapatla centre, out of 11 genotypes
evaluated in the last four years, BPP-8 recorded
very good vegetative and reproductive growth
compared to other genotypes. Genotype BH-6 at
Bhubaneshwar, H-1593 at Madakkathara, H-662
at Vengurle and H-14 at Vridhachalam
performed well with respect to nut yield during
the year. With respect to performance of
released varieties (Multilocation trial-V),
Vengurle-7 at Bhubaneshwar and Jhargram,
Amrutha at Madakkathara, Priyanka at Pilicode
and VRI-3 at Vridhachalam performed well for
nut yield during the year. Under hybridisation
and selection, as many as 116 hybrid progenies
were evaluated and some promising progenies
areidentified. Evaluation of five hybrid progenies
at Bhubaneshwar, 17 at Jhargram, 6 at Pilicode,
58 at Vengurle, 14 at Vridhachalam, 12 at Goa
has lead to identification of some promising
types. At Goa center, 194 hybrid nuts have been
produced with 9 crosses. Eighteen best
performing hybrids out of 58 have been put
under replicated trial at Vengurle center.




Under the trial on varietal screening of
cashew apple for preparation of RTS and Jam,
the overall acceptability of RTS and Jam was
found better in BPP-8 at Bapatla center,
Chintamani-1 at Hogalagere center, CARS-6 at
Jagadalpur centre, Ullal-4 at Jhargram, Vengurle-
4 and Vengurle-7 at Kanabargi, Priyanka at
Madakkathara, PLD 75 and PLD-40 at Pilicode,
Vengurle-4 at Vengurle were found better
compared to other varieties.

CROP MANAGEMENT

In the trial on nutrient management for
yield maximisation in cashew, application of
100% recommended dose of fertilizers and 10 kg
farm yard manure along with foliar spray of
major, secondary and micronutrients was found
to be significantly superior at Hogalagere center.
With regard to fertilizer application in high
density cashew plantations, the spacing of 10 m
x 5 m with the fertilizer levels of 225:75:75 kg/ha
was found to be better in terms of nut yield in
Bapatla center. However, the spacing of 10 mx 5
m with fertilizer levels 150:50:50 kg/ha was
found better in Bhubaneshwar center. At
Jhargram center, the benefit to cost ratio was
highest with 10 m x 5m spacing and 75:25:25 kg
NPK/ha. Lower density planting with different
doses of fertilizers is found to be comparatively
less economical but highest dose of fertilizer
increased the cost of cultivation and reduced the
returns at Madakkathara center. It was found
that the spacing of 6m x 4m with fertilizer level of
75:25:25 NPK kg/ha yielded the highest benefit
to cost ratio at Pilicode center.

In the drip irrigation trial, the irrigation
treatment at 80% cumulative pan evaporation
was found to be superior at Hogalagere,
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Vengurle and Vridhachalam centers. In high
density planting- observational trials, it was
revealed that benefit to cost ratioincreased up to
5" harvest in 4m x 4m spacing but then onwards
it started decreasing. In Jhargram center, yield
per unit area was more in 4m x 4m spacing
compared to 8m x 8m spacing. As far as
intercropping trials are concerned, it was found
that marigold was found profitable in Bapatla
center. However, Okra at Jhargram and Paria,
cowpea at Kanabargi, Plumbago zeylanica at
Madakkathara and Greater yam at Vengurle
were found profitable.

Organic management trial was
conducted at different centres revealed that
recommended dose of fertilizers with 10 kg of
farm yard manure gave the highest cumulative
nut yield in Bhubaneshwar, Vridhachalam and
Vengurle centers. However, at Jhargram center,
100% nitrogen as Farm Yard Manure, at
Kanabargi, 100% nitrogen from FYM along with
biofertilizer consortium (200kg/tree/year), at
Madakkathara, 50 % Nitrogen as FYM with
biofertilizer consortium were found superior. In
the spacing cum fertilizer trial, spacing of 10 m x
10 m with 117:29:29 gram NPK/plant/year gave
highestyield in Kanabargi.

CROPPROTECTION

There was no TMB incidence in
Bhubaneshwar during the year. In the trial on
evaluation of insecticides for control of TMB and
other pests, Lamda cyhalothrin (0.6ml/litre)
offered better control of leaf and blossom
webber, shoot tip caterpillar and apple and nut
borer at Bapatla, Jhargram and Bhubaneshwar.
At Hogalagere, Madakkathara and Jagdalpur,
Thiamethoxam 25WG (0.2 g/I) gave good control

All India Coordinated Research Project on Cashew
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for TMB. However at Paria and Vengurle,
Buprofezin (2ml/I) was found to be superior for
controlling TMB on shoots and panicles. For
control of cashew stem and root borer, at
Bapatla, Madakkathara, Vengurle, Jagadalpur
and Hogalagere, swabbing of Fipronil @ 2ml/I
offered protection to the tune of 80.95% without
reinfestation. However, maximum recovery of
trees was observed in case of chlorpyriphos
swabbing (10ml/l) in Bhubaneshwar,
Vridhachalam and Jhargram. The trend of higher
the stem girth and age of the tree, higher was the
infestation by CSRB was observed in most of the
centers.

With respect to influence of biotic and
abiotic factors on the incidence of pest complex
of cashew, it was observed that leaf and blossom
webberincidence was negatively correlated with
minimum temperature and positively correlated
with relative humidity at Bapatla. As far as leaf
miner is concerned, negative correlation was
observed with minimum temperature at Bapatla
but positive correlation was observed at
Jagadalpur. However, its incidence was positively
correlated with a) maximum temperature at
Bapatla and Bhubaneshwar b) relative humidity
at Jagdalpur, Bhubhaneswar and Jhargram. Leaf
folder's incidence was negatively correlated with
maximum temperature at Bapatla and Jagdalpur.
As for as shoot tip caterpillar is concerned, its
incidence was positively correlated with
minimum temperature at Bapatla and
Bhubaneshwar. There was positive correlation
observed with maximum temperature for the
incidence of Apple and Nut Borer at Bapatla,
Hogalagere and Madakkathara but negative
correlation at Jhargram. For inflorescence thrips,
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positive correlation with maximum temperature
was observed at Bhubaneshwar, Hogalagere and
Jagadalpur and negative correlation at Vengurle.
Negative correlation with relative humidity was
observed at Jagdalpur, Jhargram and Vengurle.
The TMB incidence was negatively correlated
with both minimum and maximum temperature
at Hogalagere, Jhargram, Vengurle and Paria. Its
incidence was positively correlated with relative
humidity at Hogalagere, Paria, Madakkathara,
Vridhachalamand Vengurle.

TRANSFER OF TECHNOLOGY :

Cashew grafts to the tune of 4,44,993
have been produced by different centres and
distributed during the year. As many as 25
trainings on production technology, pruning,
cashew apple utilization of cashew for both men
and women self help groups have been
conducted by various AICRP-C centres. Under
Tribal Sub Plan, more than 10 awareness and
training programs related to empowering of
tribal farmers about cashew production have
been conducted. Besides these, scientists of
Bapatla, Bhubaneshwar, Jagadalpur, Jhargram,
Madakkathara, Pilicode, Vengurle have
participated in various programs as resource
persons.

% % %k %k k




Wl !

'|,|IJI'__

iy
gl
o | —

AR

CENTRES OF ALL INDIA cONRNRINATEN RESEARCH PRMTECT ON CASHEW
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HEADQUARTERS OF AICRP ON CASHEW

ICAR - Directorate of Cashew Research, Puttur 574 202, Dakshina Kannada, Karnataka

AICRP on Cashew Centres:
Cashew Research Station, (Dr. YSRHU), Bapatla-522 101, Guntur District, Andhra Pradesh.
Cashew Research Station, (OUAT), Bhubaneswar-751 003, Odisha.
Zonal Research Station, (BAU), Darisai-832 304, Barakhursi, East Singhbhum Dist., Jharkhand.
ICAR-Central Coastal Agricultural Research Institute, Ela, Old Goa, Goa—403 402.
Horticultural Research Station, (UHS), Hogalagere-563 138, Srinivasapura, Kolar Dist., Karnataka.
SG College of Agricultural and Research Station, (IGAU), Jagdalpur-494 005, Chattisgarh.
Regional Research Station, (BCKV), Jhargram - 721 507, Midnapore West District, West Bengal.
Horticultural Research Station, (UHS), Kanabargi—590 016, Belagavi Dist., Karnataka.
Cashew Research Station, (KAU), Madakkathara- 680651, Thrissur Dist., Kerala.

. Agricultural Experimental Station (NAU), Paria-396 145, Valsad District, Gujarat.

. Regional Agricultural Research Station, (KAU), Pilicode - 671 353, Kasaragod District, Kerala.

. Regional Fruit Research Station, (Dr. BSKKV), Vengurla-416 516, Sindhudurg Dist., Maharashtra.

. Regional Research Station, (TNAU), Vridhachalam-606 001, Cuddalore District, Tamil Nadu.

. ICAR Research Complex for North Eastern Hilly Regions, Tura-794 005, West Garo Hills Meghalaya.
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EXECUTIVE SUMMARY =

- During the year, 165 germplasm accessions have been
collected and planted by various centres. The total
number of germplasm accessions conserved in
regional cashew field gene banks of AICRP centers is
1655.

- In multilocation trial-1ll, at Bapatla centre, BPP-8
recorded very good vegetative and reproductive
characters compared to other genotypes. Genotype
BH-6 at Bhubaneshwar, H-1593 at Madakkathara, H-
662 at Vengurle and H 14 at Vridhachalam
performed well with respect to nut yield during the
year.

- With respect to performance of released varieties,
Vengurle-7 at Bhubaneshwar and Jhargram,
Amrutha at Madakkathara, Priyanka at Pilicode and
VRI-3 at Vridhchalam performed well for nut yield
during the year. Under hybridisation and selection, as
many as 116 hybrid progenies were evaluated and
some promising progenies are identified.

- The overall acceptability of RTS and Jam was found
better in BPP-8 at Bapatla center, Chintamani-1 at
Hogalagere center, CARS-6 at Jagadalpur centre,
Ullal-4 at Jhargram, Vengurle-4 and Vengurle-7 at
Kanabargi, Priyanka at Madakkathara, PLD 75 and
PLD-40at Pilicode, Vengurle-4 at Vengurle

- Lower density planting with different doses of
fertilizers is found to be comparatively less
economical but highest dose of fertilizer increased the
cost of cultivation and reduced the returns at
Madakkathara center.

- The irrigation treatment at 80% cumulative pan
evaporation was found to be superior at Hogalagere,
Vengurle and Vridhachalam centers.

- Marigold as an intercrop in cashew was found
profitable in Bapatla center. However, Okra at
Jhargram and Paria, cowpea at Kanabargi, Plumbago
zeylanica at Madakkathara and Greater yam at
Vengurle were found profitable.

- Organic management trial was conducted at
different centres revealed that recommended
dose of fertilizers with 10 kg of farm yard manure
gave the highest cumulative nut yield in
Bhubaneshwar, Vridhachalam and Vengurle
centers.

- Lamda cyhalothrin (0.6ml/litre) offered better
control of TMB, leaf and blossom webber, shoot
tip caterpillar and, apple and nut borer at Bapatla,
Jhargram and Bhubaneshwar. At Hogalagere,
Madakkathara and Jagadalpur, Thiamethoxam
25WG (0.2 g/I) gave good control for TMB.

- For control of cashew stem and root borer, at
Bapatla, Madakkathara, Vengurle, Jagadalpur and
Hogalagere, swabbing of Fipronil @ 2ml/| offered
protection to the tune of 80.95% without
reinfestation. However, maximum recovery of
trees was observed in case of chloropyriphos
swabbing (10ml/l) in Bhubaneshwar,
Vridhachalamand Jhargram.

- The TMB incidence was negatively correlated
with both minimum and maximum temperature
at Hogalagere, Jhargram, vengurle and Paria. Its
incidence was positively correlated with relative
humidity at Hogalagere, Paria, Madakkathara,
Vridhachalamand Vengurle

Planting Material Produced:

A total of 444993 grafts were produced during
2016-17 and distributed to several government and
non-government organizations as well as to cashew
farmers. The centre wise production of cashew
graftsis given below :

Centre No. of grafts produced

Bapatla 24000
Bhubaneswar 25000
Jagdalpur 135000
Jhargram 6000
Madakkathara 97162
Pilicode 3500
Vengurle 128700
Vridhachalam 25631

TOTAL 444993
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REPORT OF THE ANNUAL GROUP MEETING OF SCIENTISTS OF
ALL INDIA COORDINATED RESEARCH PROJECT ON CASHEW-2016

The Annual Group Meeting of Scientists of All India Coordinated Research Project on Cashew-
2016 was held during 27" - 29" December 2016 at Regional Research Station (TNAU), Vridhachalam,
Tamil Nadu.

Inaugural Session of Annual Group Meeting of AICRP-Cashew 2016 at RRS, Vridhachalam, TN

At the outset, Dr. D. Saraladevi, Dean, HC & RI (W), Tiruchirappalli welcomed the delegates.
The AGM was inaugurated by Dr. W.S. Dhillon, ADG (Hort. Sci.), ICAR, New Delhi by lighting the
traditional lamp. On this occasion, Dr. M. Maheswaran, Director of Research, TNAU, Dr. N. Kumar,
Former Dean (Horticulture), TNAU, Coimbatore and Dr. H. Hameed Khan, Former Project Coordinator
(Palms) and Former Head (Crop Production), CPCRI, Kasaragod were also present as Guests of
Honour. Dr. W.S. Dhillon in his Inaugural address, informed that in India less than 2% of land is under
Horticultural crops. Earlier, the Agriculture sector contributed 2% of GDP. Recently the horticulture
has surpassed Agriculture with the production of 262 million tones and now by 282 million tones and
next year the projection is for about 291 million tones. The agricultural crops contribute 12.7% of
GDP whereas in case of Horticultural sector it is about 4-5%. He informed that the percapita
availability of horticultural produce is 100g but the requirement is about 230g. He further mentioned
that the world's horticultural productivity is almost 17 tonnes/ha whereas in India it is only 13
tonnes/ha for which we have to strive hard to achieve the gap of 4 tonnes to reach the world average.
He put forth the efforts made by the ICAR Institutes and State Agricultural Universities to increase the
productivity of Horticultural Crops. Under cashew research, he felt that programmes should be made
on short term, midterm and long term to achieve results. Efforts should be made to produce and give
quality planting material for increasing productivity. He also mentioned that research should be
oriented towards development of high yielding varieties having favourable characteristics like high
shelling, tolerant to pest and diseases and adaptability of varieties to changing climatic situations.
The possibilities of dwarf rootstocks giving high yield should be exploited.
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In the presidential address, Dr. M. Maheswaran, Director of Research, TNAU congratulated the
scientists of AICRP-Cashew, DCR, Puttur and RRS, Vridhachalam for their dedicated efforts in
improving the cashew crop. He stressed the need for understanding the pollination mechanism &
development of hybrids. He also mentioned about the technologies required for increasing the
productivity of cashew, development of value addition chain in cashew products and
entrepreneurship development with strong linkages. He further informed that there is a problem of
varietal notification if a variety is released from State, but it is not a problem while released at the
centre. Hence a common procedure for notification has to be developed.

Dr. M.G. Nayak, Director (Acting) and PC-AICRP Cashew, Directorate of Cashew Research Puttur
presented the Project Coordinators Report and detailed about the importance and achievements of
AICRP cashew. He said that technologies developed by the Centres have been well accepted by the
farmers and played a major role in augmenting theirincome. He opined that the efforts of the AICRP
Cashew centres in producing elite planting material upto 4.00 lakhs and also transfer of technology
has led to a wider awareness about scientific cashew technology among farmers. He mentioned
about the implementation of NEH and TSP programmes which has helped in creating awareness
about cashew cultivation and dissemination of improved technologies in the regions.

The technical session was started with the Action Taken Report on the recommendations of the
previous year by Dr. Mohana, G.S., PC Cell In-charge. The research progress and results obtained in
various experiments at different AICRP-Cashew centers viz., Bapatla, Bhubaneswar, Chintamani,
Darisai, Jagdalpur, Jhargram, Madakkathara, Paria, Pilicode, Vengurle and Vridhachalam as well as,
the co-operating centres viz., Arabhavi, Goa and Tura were presented by the scientists of the
respective disciplines from each centre. The presentations were made in three main sessions viz.,
Crop Improvement, chaired by Dr.N.Kumar, Former Dean (Horticulture), TNAU, Coimbatore; Crop
Management chaired by Dr.H.Hameed Khan, Former Project Coordinator (Palms) and Former Head
(Crop Production), CPCRI, Kasaragod and Crop Protection chaired by Dr.K.Samiayyan, Dean, AC&RI,
Eachankottai, Thanjavur.

The Plenary session was chaired by Dr. K. Ramasamy, Vice Chancellor, TNAU wherein he unfolded
the developments made by the countries like Taiwan, Vietnam, Israel with lesser land, rainfall or
working force. He informed that in India target should be fixed for achieving the agricultural
productivity. He said that scientists should be the part for the development of the country. It is
because of farmers, scientists are existing. They should play a role in tripling the income of a farmer.
He mentioned that everything is possible when you identify the deficiencies and take action to rectify
them.

A session of Interaction of development departments and research centres was also held which
was chaired by Mr. S Kannan, Executive Director & Secretary, The Cashew Export Promotion Council of
India, Kollam, Kerala. Mr. S. Kannan, elaborated the cashew market, current situation of India and
need of the hour for cashew industry to improve the status of India among the leading countries. He
also requested the scientific community that each and every technology has to be uploaded in the
website for the industrial development. Farmers inquired about various issues such as CSRB attack in
established cashew orchard and cultivation practices for cashew in changing climate scenario. Two
progressive farmers of cashew viz., Mr.Ramalingam (Ariyalur district), Mr. Narayanasamy (Cuddalore
District) illustrated their achievements and expressed their problems in cashew cultivation and also
suggested to develop insurance for cashew which will help farmers during natural vagaries.
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I. CROP IMPROVEMENT

Gen 1: Germplasm collection, conservation, evaluation, characterization and cataloguing

Centres: East Coast :  Bhubaneshwar, Jhargram and Vridhachalam
West Coast . Goa, Paria, Pilicode and Vengurla
Plains / others : Darisai, Hogalagere, Kanabargi, Jagdalpur and Tura

The objectives of the project are:

(a) Toevaluatethe existing germplasm of cashew in different centres

(b) Tocollectlocal germplasm material with desirable characters such as high yield, cluster bearing
habit, bold sized nuts, duration of flowering, off season flowering types from different cashew

growingregions and,
(c) To establish clonal germplasm conservation blocks in different centres

During the current year, 165 germplasm accessions have been collected by different centres
of AICRP on Cashew and have been planted in the respective Regional Cashew Field Gene Banks
(RCFGBs). The total number of accessions conserved sofaris 1710 (Table. 1.1)

Table 1.1: Cashew germplasm holding in different centres
No. of accessions
Centre Earlier Collected during Existing
existing 2016-17

East Coast
Bapatla 91 6 97
Bhubaneshwar 106 2 108
Jhargram 283 1 284
Vridhachalam 208 208
West Coast
Goa 94 3 97
Madakkathara 142 0 142
Paria 0 0 0
Pilicode 87 0 87
Vengurla 306 59 365
Plains tract/others
Barapani 45 14 59
Darisai 17 5 22
Hogalagere 51 59 110
Kanabargi 0 0 0
Jagdalpur 70 2 72
Tura 45 14 59

Total 1545 165 1710

BHUBANESWAR

During the fruiting season, scion materials of two cashew germplasm viz. RP-11 (local
collection) and Jhargram-2 (from Jhargram Centre, West Bengal) were collected and clonal planting
materials were raised by soft wood grafting. Grafted plants of collected germplasm were planted in
the germplasm conservation block for future evaluation. Till date a total 108 numbers of cashew
germplasm accessions are maintained in the Regional Field Gene Bank of CRS, Bhubaneswar. During
the year, characterization of 57 numbers of germplasm accessions have been completed and a
catalogue has been published by the centre (Table 1.2 and 1.3).
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Table 1.2 : Vegetative parameters of promising cashew germplasm at Bhubaneswar Centre *

Year of Tree ht. Stem Canopy spread (m) Canopy No. of
Accession lantin (m) girth N-S E-W area (m?) | laterals /
p g (Cm) mZ
OC55 2003 5.2 70.0 7.1 8.0 44,75 23.00
0OC56 4.5 63 5.5 6.7 29.21 21.00
0C60 6.8 100 8.8 8.5 58.74 23.00
oCc77 6.5 104 9.0 9.8 69.36 31.00
0C78 5.4 66.5 7.1 8.2 45,94 19.50
0C 109 7.3 92 5.1 5.5 22.05 22.25
0C 110 5.8 99 7.1 7.3 40.69 19.75
0C145 6.6 87.4 6.5 7.6 39.02 19.00
*Observational strip
Table 1.3 :Yield parameters of promising cashew germplasm at Bhubaneswar Centre *
Flowering duration (days) No. of Ratio of
Accession Range Mean . male : No. of No. of
panicles . 2 .
No. / m? bisexual | nuts/ m° |nuts/panicle
flowers
rd st
S || LEE e 65 17.04 0.08 23.50 6.3
week of March
1% kofNov.to1*
0C 56 weekofNov.to 89 14.44 0.30 28.75 7.0
week of Feb.
nd rd
0C 60 \ZN ee‘gi?';:; Nov.to3 92 11.56 0.20 18.50 5.5
nd th
ey | & SRk 77 16.83 0.01 19.32 5.0
week of March
nd rd
0C 78 i/ eell”:feli‘/l‘;iif\n' to3 67 13.23 0.02 34.25 7.8
nd th
oc10g |2 WeekofDec.tod 76 13.63 0.02 14.63 5.3
week of Feb.
nd st
Sy || & SRR 65 14.43 0.12 24.00 6.0
week of Mar.
nd st
0C145 3\, eell“’ffe:/l:‘: Dec. tol 86 18.50 0.10 26.5 5.4

*Observational strip

Accession OC 145 recorded maximum nut weight (7.4g) as well as annual nut yield (17.0
kg plant™) at 10" harvest. Shelling was recorded maximum in accession OC 110 (33.3%) while
apple weight was recorded maximum in accession OC 60 (70.0g). Accession OC 60 also recorded
the maximum cumulative nut yield (31.84kg tree™) followed by OC 55 (30.8kg tree™) and OC 145

(29.68 kg tree™) for 10 harvest (Table 1.4).
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Table 1.4 :Yield parameters of promising cashew germplasm at Bhubaneswar Centre *

Accession No. Nut wt (g) Apple wt. Shelling Annual nut | Cum. nut yield

(g) % yield (kg/tree)|(kg/tree) (for 10
Harvests)

0C55 6.5 52.0 27.7 11.0 30.8

0C56 4.9 30.0 28.6 11.7 24.16

0oce0 7.0 70.0 28.2 8.7 31.84

0C77 5.6 58.0 28.5 8.3 23.63

0C78 4.4 32.0 27.3 10.4 22.21

0C 109 6.4 33.0 29.7 8.8 20.07

0C110 6.0 57.0 33.3 8.1 20.9

0C145 7.4 27.0 28.1 17.0 29.68

*Observational strip
GOA

Two new accessions (Batim-1/17 and Batim-6/17)from Batim village in Goa Velha and one
accession (Arjun -1/17) from Casarvane village of Pernem zone in North Goa, having bold nut,
bigger apple and higher nut yield, were identified for adding to Germplasm collection. The
characteristic features of mother trees of these accessions are presented in the Table(1.5).

Table 1.5: Cashew accessions newly collected during the year

Sl. Accession Approx. Av. Nut Shelling Apple Apple TSS
No. name age (yrs) wt. (g) (%) wt. (g) Colour (°8B)
1 Batim-1/17 About 15 10.27 28.88 102.33 Yellow 9.82
2 Batim-6/17 About 26 11.59 28.68 132.25 Yellow 10.6
3 | Arjun-1/17 About 35 11.57 28.22 95.80 Red 10.6

Batim-1/17 having bold nuts and bigger apples

' .. All India Coordinated Research Project on Cashew
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With addition of these three new accessions to the earlier Germplasm of 94 accessions, a total
of 97 germplasm accessions of cashew representing the following different groups is being
maintained at Goa Centre.

* Jumbonuttypes:14+3=17 accessions

* Bold . : 40accessions

*  Mediumnutandhighyielders: =13 ,,

* Remaining 23: highyielders/ cluster bearersirrespective of nut size
* Dwarfcanopytypes:3 accessions

* Verycompact canopytype: 1accession
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Characterization of selected local bold nut cashew genotypes:

The results on characterization of 14 genotypes (Valpoi-1, Valpoi-2, Valpoi-3, Bardez-3, Bardez-9,
Tiswadi-7, Tudal-1, Tudal-3, Mayem-1, BKL-1, BKL-2, FMGDI-1, Tiswadi-3 and Goa-1Check) revealed
that the accession Valpoi-2 showed vigorous growth with maximum tree height of 4.64m with collar
girth of 59.47cm followed by Valpoi-3 with corresponding values of 4.58m and 57.6 cm respectively,
both of which started flowering from 2012 along with other accessions namely, Valpoi-1 and Tiswadi-3
with medium vigorous growth habit . Bardez-8/98 recorded the highest nut yield of 4.22 kg/tree with
mediumbold nut of 7.63gand mean apple weight of 63.49g, followed by Bardez-9 with 3.94 kg/tree as
compared to 3.03kg/tree of raw nut yield in check. Valpoi-2, Bardez-9 and Tiswadi-3 continued to
record higher nut weight in the range of 10.88g — 11.51g. Valpoi-3, Bardez 8/98, Mayem-1 and BKL-2
recorded the mean nut weight of less than 8g but were on par with check (7.78g). All other accessions
recorded the mean nut weight in between 8.13 (Valpoi-1) and 9.27g (FMGDI-1). Shelling percentage
significantly varied from 27.61 (Bardez-9) to 31.43 as compared of 30.36% shelling in Check variety.
Amongthe accessions, apple weight varied from 61.6.gin Mayem-1t093.68 in Tiswadi-3 (Table 1.6).

Table 1.6 : Per se Performance of bold-nut genotypes of cashew during 2016 season

Sl. Genotype Height | Girth |Flowering] Nut Mean | Mean | TSS (°B) | Shelling
No. (m) (cm) Year yield nut apple (%)
(kg/tree) | Wt. | Wt. (g)
(8)
1 | Valpoi-1 3.43 41.90 2012 2.40 8.13 73.13 11.29 29.04
2 | Valpoi-2 4.64 59.47 2012 1.44 11.51 90.68 10.31 28.31
3 | Valpoi-3 4,58 57.60 2012 2.09 7.62 88.58 11.27 28.01
4 | Bardez-8/98 4.41 48.13 2011 4.22 7.63 63.49 11.76 29.92
5 | Bardez-9 3.36 46.33 2011 3.94 10.88 86.57 11.64 27.61
6 | Tiswadi-3 411 | 4767 | 2012 184 | 1141 | 93.68 | 10.17 | 29.18
(Goa-2)
7 | Tiswadi-7 4.07 40.77 2011 1.50 8.16 71.32 10.16 30.46
8 | Tudal-1 4.43 38.77 2011 1.84 8.70 81.42 11.59 28.73
9 | Tudal-3 4.16 39.97 2011 1.48 9.03 79.04 10.36 28.42
10| Mayem-1 4.27 42.83 2011 2.82 7.97 61.60 11.19 31.43
11| BKL-1 3.38 45.70 2011 1.47 8.42 73.96 11.24 28.19
12| BKL-2 3.85 42.90 2011 1.46 7.99 73.43 11.96 28.64
13| FMGDI-1 3.35 47.60 2011 1.75 9.27 84.68 11.66 28.89
14| Goa-1 (Check) 4.26 46.80 2011 3.03 7.78 70.79 12.01 30.36
Mean 4.02 | 46.17 2.23 8.89 | 78.00 | 11.19 | 29.09
CD (5%) 0.472
cv 7.33
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HOGALAGERE
As the plants are less than two years old, the flowering and yield parameters have not been
recorded (Table 1.7).

Table 1.7 : Vegetative parameters of promising cashew germplasm at HREC, Hogalagere Centre

Tree Stem Canopy spread (m) | Canopy No. of
. Year of .
Accession planting ht. girth (cm) N-S E-W areza Iaterazls /
(m) (m?) m
Tr. No. 40 2014 2.5 21.5 1.5 0.5 3.14 18
2/97-Kottarakara 2014 2.2 19.0 1.9 0.3 3.80 16
9/8 EPM 2014 2.0 16.3 2.1 1.4 9.62 15
Tr. No. 274 2014 19 15.7 2.3 0.9 8.04 14
9/88 2014 1.8 14.8 13 0.8 3.46 16
6/86 2014 1.7 18.0 2.3 0.4 5.72 11
13/5 Kodur 2014 1.7 15.7 2.1 0.8 6.60 10
Mean 1.97 17.29 1.93 0.73 5.77 14.29

Constraints:

Protection of young plants from high speed winds, higher temperatures, and wild animals
from adjacent forest area is a major constraint. In addition, the possibilities of irrigating plants is also
limited due to deeper borewells and very low power supply hours.

JAGDALPUR
Ten accessions collected from DCR, Puttur were planted during the year 1996-97. It is evident

from the data presented in table that the mean annual nut yield/tree was highest for NRC- 138 (10.40
Kg), followed by NRC-137 (9.70 Kg) (Table 1.8). The cumulative Nut yield was highest in NRC- 137
(98.65 Kg) with 17 harvests. Mean nut weight was found highest for NRC-138 (8.60 g) followed by
NRC-140and NRC-137.Shelling per cent was found highestin NRC-131(30.10%) (Table 1.9).
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Table 1.8 : Vegetative parameters of promising cashew germplasm at Jagdalpur Centre

Tree | Stem Canopy Flowering No. of Mean no. of
Accession Year of ht. girth spread (m) duration | flowering | nuts/panicle
planting | (m) (cm) E-W | N-S (days) laterals /
mZ

NRC- 130 1996-97 | 5.50 | 93.50 7.90 | 6.40 98 13.75 3.80
NRC- 131 1996-97 | 7.30 | 96.20 8.40 | 8.40 78 11.50 4.10
NRC- 136 1996-97 | 6.80 | 100.50 | 8.70 | 7.50 85 12.25 4.50
NRC- 137 1996-97 | 7.90 | 120.20 | 9.40 | 8.70 66 15.25 5.80
NRC- 138 1996-97 | 8.30 | 122.50 | 10.30 | 9.80 94 17.50 5.20
NRC- 140 1996-97 | 5.60 | 106.80 | 8.10 | 7.60 85 11.75 3.20
NRC- 190 1996-97 | 6.80 | 109.20 | 9.10 | 8.10 74 12.50 3.80
NRC- 191 1996-97 | 6.60 | 114.30 | 7.80 | 7.30 60 14.25 4.60
NRC- 192 1996-97 | 7.60 | 118.50 | 9.90 | 9.20 83 10.75 3.00
NRC-193 1996-97 | 6.40 | 113.60 | 9.00 | 7.50 96 14.50 5.10

Table 1.9 :Yield parameters of promising cashew germplasm at Jagdalpur centre

Accession No. Nut wt (g) Apple wt. Shelling | Annual nut | Cum. yield
(8) % yield (kg/tree) (For
(kg/tree) | 17 Harvests)
NRC-130 7.50 68.40 26.80 7.50 55.38
NRC- 131 7.80 51.50 30.10 6.30 49.23
NRC- 136 6.50 58.30 28.40 6.10 46.75
NRC- 137 8.00 49.50 28.50 9.70 98.65
NRC- 138 8.60 64.30 29.30 10.40 90.68
NRC- 140 8.40 100.20 28.20 6.80 53.85
NRC- 190 7.30 58.50 25.70 5.90 41.35
NRC- 191 7.80 53.80 29.50 8.30 73.86
NRC- 192 7.50 61.80 27.60 6.20 46.20
NRC-193 7.10 58.60 28.30 7.80 74.87
JHARGRAM

The germplasm had more than 7 g nut weight were JGM — 288, JGM - 251, JGM - 302, JGM
—287,JGM =290, JGM -291, JIGM -231 and JGM - 289. The shelling percentage varied between 17.4%
t0 38.4% (Table 1.10). The highest yielder was in JGM — 302 followed by JGM —313,JGM - 219, JGM —
310, JGM — 282 and JGM — 251 (Table 1.11). Cumulative yield record showed that JGM — 251 was the
highest yielder (63.3kg/tree for 7 harvests) followed by JGM — 282 (60.1Kg/tree for 7 harvests) (Table
1.12).
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Table 1.10 : Vegetative parameters of promising cashew germplasm at Jhargram Centre

Accession Year of | Tree ht. Stem Canopy spread (m) Canopy No. of
planting (m) girth N-S E-W area (m?) | laterals /

(cm) m’
JGM-217 2004 53 73.0 7.4 7.9 68.7 24.5
JGM-219 v 7.4 93.5 8.3 6.6 84.0 19.8
JGM-220 v 7.5 82.5 7.3 8.3 77.4 10.0
JGM-221 v 7.2 88.5 7.4 7.2 67.9 4.0
JGM-223 v 5.8 55.0 4.6 7.7 46.4 4.3
JGM-226 v 7.1 95.5 6.0 8.5 73.7 17.3
JGM-231 v 7.1 98.0 9.3 7.5 83.6 9.3
JGM-236 v 6.7 80.0 7.1 6.3 62.9 20.5
JGM-242 v 6.3 61.0 7.2 6.9 88.4 15.5
JGM-251 v 6.7 87.5 9.0 8.8 89.5 12.3
JGM-252 v 6.1 79.5 8.2 8.6 77.7 17.5
JGM-280 2005 5.6 76.5 7.1 7.4 61.1 20.3
JGM-282 v 5.9 67.5 7.4 7.4 51.9 20.0
JGM-287 v 6.3 76.5 6.8 8.5 49.8 18.5
JGM-288 v 6.0 60.0 6.1 6.9 74.5 16.8
JGM-289 v 6.4 69.0 7.9 7.8 53.1 13.8
JGM-290 v 6.3 80.5 6.8 6.1 65.5 15.3
JGM-291 v 5.7 73.0 7.1 7.8 77.4 14.5
JGM-292 v 5.9 74.0 8.0 8.5 77.1 19.0
JGM-296 v 6.9 71.5 8.3 7.9 80.2 13.8
JGM-299 v 5.9 68.0 7.9 7.7 70.5 18.5
JGM-302 v 6.8 86.0 8.4 8.8 89.7 17.3
JGM-310 v 6.5 73.5 8.6 6.9 73.7 11.5
JGM-313 v 5.7 76.5 7.3 6.3 53.6 14.0
JGM-314 v 4.7 52.5 6.4 5.4 40.0 16.0
JGM-320 2006 6.0 80.0 5.7 7.2 57.4 13.8

Table 1.11 :Yield parameters of promising cashew germplasm at Jhargram Centre
Accession No. Mean No. of Ratio of male : No. of nuts/ No. of
Flowering panicles bisexual flowers m? nuts/panicle
duration / m?
(days)

JGM-217 78 17.5 0.19 32.0 6.8
JGM-219 84 16.5 0.21 42.8 8.8
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JGM-220 70 7.0 0.09 19.8 5.8
JGM-221 50 4.0 0.08 16.8 5.5
JGM-223 67 4.3 0.11 20.0 6.3
JGM-226 86 14.5 0.15 16.8 53
JGM-231 76 8.3 0.07 9.5 3.5
JGM-236 83 16.0 0.04 18.8 5.5
JGM-242 90 10.8 0.16 323 5.5
JGM-251 65 5.0 0.24 24.3 8.3
JGM-252 65 16.3 0.08 15.0 3.0
JGM-280 90 12.5 0.29 38.5 16.3
JGM-282 77 19.3 0.21 67.8 11.5
JGM-287 76 16.8 0.17 28.8 5.8
JGM-288 74 14.8 0.13 15.5 4.0
JGM-289 70 12.0 0.09 11.5 3.0
JGM-290 56 13.0 0.19 315 6.5
JGM-291 54 13.0 0.06 12.5 2.5
JGM-292 68 17.0 0.20 23.0 5.0
JGM-296 75 13.8 0.17 27.0 6.0
JGM-299 87 15.0 0.25 30.3 6.8
JGM-302 66 14.8 0.20 29.3 8.3
JGM-310 66 6.3 0.22 35.5 6.0
JGM-313 69 10.0 0.34 65.8 18.3
JGM-314 65 11.5 0.22 29.3 11.8
JGM-320 78 10.0 0.18 35.5 5.0
Table 1.12 : Yield parameters of promising cashew germplasm at Jhargram Centre
Accession No. Nut wt (g) Apple wt. Shelling | Annual nut yield Cum. yield
(g) % (kg/tree) (kg/tree) (for 10
Harvests)
JGM-217 5.0 51.0 38.4 7.4 32.6
JGM-219 5.2 36.0 21.1 12.7 41.1
JGM-220 5.0 24.0 324 6.1 34.1
JGM-221 6.0 20.0 31.9 6.8 28.9
JGM-223 5.7 45.0 31.8 53 24.7
JGM-226 6.6 25.0 18.1 6.6 19.5
JGM-231 7.1 36.0 324 5.7 52.7
JGM-236 5.5 27.5 30.5 6.4 42.2
JGM-242 5.4 27.5 29.6 10.5 51.3
JGM-251 7.6 40.0 27.7 11.2 63.3
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JGM-252 6.1 35.0 29.1 5.7 15.9
JGM-280 5.0 40.0 23.8 8.0 24.9
JGM-282 5.0 41.0 30.0 12.0 60.1
JGM-287 7.5 20.0 32.9 7.3 20.5
JGM-288 8.2 20.0 17.4 7.5 14.4
JGM-289 7.0 46.5 24.5 4.3 17.3
JGM-290 7.3 42.5 32.9 10.2 38.6
JGM-291 7.3 37.5 32.9 5.6 26.2
JGM-292 5.7 29.0 20.6 6.8 19.7
JGM-296 5.0 33.0 31.8 7.4 24.8
JGM-299 5.2 45.0 32.5 7.6 24.1
JGM-302 7.5 40.5 30.3 13.3 28.9
JGM-310 6.9 40.0 24.6 12.2 42.8
JGM-313 5.5 32.5 34.7 13.1 20.8
JGM-314 5.4 12.5 22.4 6.3 12.2
JGM-320 5.5 39.0 25.5 7.6 14.3
PILICODE

Highest mean nut weight of 12.85g was recorded in PLD 20 while the lowest of 3.09g was
recordedin PLD 57. Highest shelling percentage of 32.65% was recorded in PLD 1, whereas the lowest
shelling percentage of 20.31% was recorded in PLD 20 with highest nut weight indicating the inverse
relationship of nut weight and shelling percentage. Mean annual nut yield and cumulative yield were
highestin PLD 4 similar to previous years (Table 1.13,1.14,1.15and 1.16).

Table 1.13: Vegetative parameters of promising cashew germplasm at Pilicode Centre

Accession Year of Tree ht. Stem Canopy spread (m) Canopy

planting (m) girth (cm) N-S E-W area (m?)
PLD1 1998 8.38 0.80 8.20 8.18 63.35
PLD 3 9.57 1.04 7.54 7.51 63.28
PLD 4 9.42 1.09 7.51 7.38 67.58
PLD 12 10.45 1.33 7.82 6.33 68.65
PLD 15 7.18 0.78 5.68 6.04 40.11
PLD 16 9.51 0.94 5.62 6.24 49.42
PLD 17 10.14 1.45 9.61 9.10 91.49
PLD 18 9.18 1.04 5.40 8.49 50.60
PLD 19 9.50 1.43 9.10 6.75 68.00
PLD 20 9.18 1.25 6.25 7.88 61.74
PLD 57 1.88 0.28 2.95 2.87 5.38
Mean 8.58 1.04 6.88 6.98 57.24
CV% 3.02 6.86 8.70 6.72 9.80
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Table 1.14 : Yield parameters of promising cashew germplasm at Pilicode Centre

Accession No. Nut wt. (g) Shelling Annual nut yield Cum. yield
% (kg/tree) (kg/tree) (for 12
Harvests)
PLD1 7.70 32.65 6.41 52.56
PLD 3 8.54 29.31 5.89 39.57
PLD 4 6.85 31.96 7.79 62.39
PLD 12 9.57 26.08 6.72 54.42
PLD 15 8.05 27.88 4.19 24.61
PLD 16 8.29 25.94 5.20 40.22
PLD 17 8.68 27.25 3.83 22.86
PLD 18 9.14 29.50 4.66 23.16
PLD 19 8.60 28.56 3.19 20.99
PLD 20 12.85 20.31 3.04 22.59
PLD 57 3.09 29.74 2.08 8.44
Mean 8.31 28.11 4.82 33.80
CV% 1.43 2.00 3.33 -

Table 1.15 : Vegetative parameters of promising cashew germplasm at Pilicode Centre

Tree ht. Stem Canopy spread (m) Canopy No. of

. Year of (m) girth N-S E-W areza Iaterazls /

Accession SR (cm) (m?) m

(Not

flowered)
PLD 75 2003 4.41 0.16 3.97 3.60 15.55 10.25
PLD 54 3.77 0.43 3.75 3.94 11.93 12.75
PLD 44 5.05 0.38 4.38 2.84 15.50 11.75
PLD 64 5.33 0.47 4.68 4.18 16.04 11.55
PLD 62 5.76 0.85 6.03 7.99 35.14 17.33
PLD 40 8.55 0.84 7.28 6.98 55.20 10.75
PLD 48 6.52 0.83 6.47 7.69 40.75 16.33
PLD 67 5.28 0.69 6.32 5.67 27.50 14.79
PLD 66 5.95 0.71 6.10 6.65 35.47 14.13
PLD 45 7.75 0.63 5.15 4.58 31.94 14.79
PLD 82 4.71 0.59 3.87 5.08 17.30 10.38
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Table 1.16 : Yield parameters of promising cashew germplasm at Pilicode Centre

Accession No. No. of paznicles Ratio of bisexual: NoJof nuts/im? No. of.
/m male flowers nuts/panicle
PLD 75 8.75 0.14 2.33 2.25
PLD 54 5.13 0.14 2.13 3.23
PLD 44 3.00 0.11 2.20 2.20
PLD 64 3.42 0.15 2.87 2.33
PLD 62 4.38 0.13 5.83 2.98
PLD 40 5.04 0.13 3.50 2.00
PLD 48 4.25 0.16 4.77 3.63
PLD 67 5.50 0.09 1.25 0.75
PLD 66 5.27 0.14 2.03 1.17
PLD 45 5.50 0.13 1.25 0.75
PLD 82 5.51 0.13 1.42 1.04

Constraints:
Lack of area for planting new germplasm, difficulty in recording observations as the trees are
planted at4 x4 spacing and have grown tall.

VENGURLE

At presentthereare 311 cashew germplasminthe gene bankand 18 types were collected from
other centres. Since 2004, total 1360 F, cashew progenies developed and planted in the plots for
further evaluation. During the year 2015-16, total 58 hybrid nuts were harvested from 2 cross
combinations. The nuts were sown for germination. Growth observations of 14 types during the year
2015-16 were recorded and presented in Table (1.17). Among the 14 types, RFRS 188 recorded the
highest height (7.10 m) while, RFRS 189 had the maximum stem girth of 73.50 cm. Maximum canopy
area (40.69 m°) was observed in RFRS 188. Whereas, the maximum number of laterals/m”(30.20/m?)
was recordedin RFRS 195.

Table 1.17 : Vegetative parameters of promising cashew germplasm at Vengurle centre

Accession Year of Tree Stem Canopy spread Canopy No. of
No. planting | height girth (m) area laterals/ m?
(m) (cm) N-S E-W (m?)
RFRS 185 2005 6.60 67.00 6.00 6.15 29.02 23.00
RFRS 186 2005 6.07 47.70 5.37 5.70 24.09 22.70
RFRS 187 2005 7.00 62.70 6.07 6.97 33.37 18.30
RFRS 188 2005 7.10 65.00 7.50 6.90 40.69 21.00
RFRS 189 2005 6.50 73.50 6.00 6.70 31.55 23.00
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RFRS 190 2005 6.00 68.00 5.40 7.90 34.61 29.00
RFRS 191 2005 4.40 52.00 5.60 4.70 20.74 22.00
RFRS 192 2005 5.20 48.00 6.20 4.70 23.23 25.00
RFRS 193 2005 5.95 45.00 3.35 4.35 11.58 22.00
RFRS 194 2005 6.00 50.00 4.80 4.40 16.61 18.00
RFRS 195 2005 4.36 48.10 5.05 4.81 19.00 30.20
RFRS 196 2008 2.85 27.00 2.35 2.60 4.75 23.50
RFRS 197 2012 1.95 19.00 1.35 1.25 1.33 -

RFRS 198 2012 1.40 15.00 1.00 0.50 0.43 =

The minimum flowering duration was observed in RFRS 192 (87days). The highest sex ratio
of 0.25 was observed in RFRS 195. The maximum number of nuts per sq. m. (26.0/m’) was noted in
RFRS 188 while, the maximum number of nuts per panicle (4.60) was recorded in RFRS 194 (Table
1.18).

Table 1.18 : Yield parameters of promising cashew germplasm at Vengurle centre

Accession No.| Flowering duration Ratio of male:  |No. of nuts/m’ No. of nuts/
(days) bisexual flowers panicle
Range Mean

RFRS 185 90-94 92 0.12 18.00 2.10
RFRS 186 95-102 98 0.12 15.00 2.10
RFRS 187 94-112 102 0.11 13.00 2.50
RFRS 188 94-100 100 0.12 26.00 4.30
RFRS 189 88-98 93 0.14 20.50 2.80
RFRS 190 87-95 91 0.13 24.50 2.80
RFRS 191 92-101 92 0.11 10.00 1.30
RFRS 192 87-96 87 0.13 19.00 2.50
RFRS 193 88-97 93 0.12 17.50 2.30
RFRS 194 91-94 93 0.24 24.50 4.60
RFRS 195 95-106 101 0.25 25.30 4.20
RFRS 196 89-91 90 0.16 9.00 1.30
RFRS 197* - - - - -

RFRS 198* - - - - -

* are in prebearing stage
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Yield attributing data of cashew germplasm (Table 1.19) showed that RFRS 188 had the
maximum nut weight of 9.50 g. The highest apple weight (60.0 g), shelling percentage (30.50%) and
annual nut yield (2.31 kg/tree) for the year 2015-16 was found in RFRS 195. Higher cumulative nut
yield at 3“harvests (5.27 kg/tree) was observed in RFRS 195.

Table 1.19 : Yield parameters of promising cashew germplasm at Vengurle centre

Accession No. Nut wt Apple wt. Shelling Annual nut yield Cum. yield
(8) (s) (%) (kg/tree) (kg/tree)
RFRS 185 6.10 40.00 30.00 0.380 2.02*
RFRS 186 7.20 38.00 27.00 0.510 3.24%*
RFRS 187 7.80 55.00 28.00 0.100 2.53%*
RFRS 188 9.50 50.00 27.00 0.120 2.06*
RFRS 189 8.00 53.00 27.50 0.680 3.18*
RFRS 190 8.20 53.00 30.00 0.320 3.25*
RFRS 191 5.40 48.00 30.00 0.375 1.90*
RFRS 192 6.50 32.00 29.00 1.010 4.01*
RFRS 193 6.20 35.50 28.00 0.440 2.52%
RFRS 194 6.60 47.00 27.00 0.200 1.43*
RFRS 195 5.80 60.00 30.50 2.31 5.27%*
RFRS 196 6.30 58.00 30.00 0.180 ok

*Cum. yield for 6™harvests, ** Cum. yield for 3™ harvests and *** pre-bearing stage.
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Gen.3. Varietal Evaluation Trials
1. Multi Location Trial =11

Centres : Plains / others :Jagdalpur

The objective of this experiment is to evaluate the growth and yield performance of new high yielding
varieties obtained from different centres in different agro climatic localities.

Experimental Details:

No. of entries : 13

Bapatla : 3/28, 3/33, 10/19, 30/1

Vengurla : H 68, H 255, H 303, H 320, H 367

Vridhachalam : M 15/4, M 44/3

DCR, Puttur : VTH 107/3, VTH 40/1

Design : RBD

Replications : Three

Year of Planting : 1992 (1993 at Bapatla, 2003 at Jhargram, 1994 at

Vridhachalam)

JAGDALPUR

The multilocation trial was laid out in RBD with three replications during 2000 consisting of 14
genotypes. The data on morphological and yield characters were recorded. Nut yield (Kg/tree) was
highest for H-68 (8.27kg) followed by V-4 & H-367 (Table 1.20). The maximum nut weight (10.37g) was
recorded in H-255 followed by H-367. Whereas the maximum apple weight (80.17g) was recorded in
H-367 followed by H-255. The shelling percent was recorded maximum for V-4 (30.77 %) followed by
H-303 & NRCCSel-1(Table 1.21).

Table 1.20 : Vegetative parameters of cashew genotypes in MLT-Il at Jagdalpur Centre

Tree ht. | Stem Canopy spread Flowering | Mean no. of | Mean no. of
Accession (m) girth (m) duration flowering | nuts/panicle
(cm) E-W N-S (days) laterals / m?

T.No. 30/1 5.33 93.83 6.73 6.67 88 14.83 3.60
T.No. 3/33 6.00 101.12 6.87 6.77 81 15.17 3.07
T.No. 10/19 5.90 101.05 7.03 6.63 66 12.92 4.00
T.No. 3/28 5.73 96.43 6.43 7.20 68 13.50 4.47
H- 68 6.90 109.13 7.23 7.87 73 17.75 5.40
H- 255 6.40 103.47 7.20 7.30 71 15.58 4.07
H- 303 6.47 101.70 7.20 7.07 61 19.25 6.87
H- 320 5.87 101.02 7.17 7.57 59 16.25 5.33
H- 367 6.13 99.15 6.53 8.13 90 16.75 3.93
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M- 15/4 5.40 94.97 6.57 6.80 79 12.17 4.07
M- 44/3 5.43 82.43 6.27 6.17 75 14.25 5.03
NRCC-Sel-1 6.17 106.13 7.70 7.47 56 13.42 4.20
NRCC-Sel-2 5.90 89.80 6.87 6.43 65 14.83 5.20
V-4 7.07 108.07 7.97 7.78 61 18.25 6.47
SEm+ 0.31 3.54 0.26 0.24 - 0.36 0.21
CD at 5% 0.90 10.32 0.76 0.70 - 1.07 0.61
CV% 8.89 6.20 6.56 5.88 - 4.16 7.85
Table 1.21 : Yield parameters of cashew genotypes in MLT-ll at Jagdalpur centre
Accession No. Nut wt (g) Apple wt. Shelling | Annual nut | Cum. yield
(g) % yield (kg/tree)| (kg/tree)
(for 13
Harvests)
T.No. 30/1 6.57 50.47 26.73 5.23 29.30
T.No. 3/33 7.00 56.20 28.77 4.73 27.64
T.No. 10/19 6.03 58.90 28.30 4.57 29.53
T.No. 3/28 7.47 52.83 29.67 4.38 25.70
H- 68 9.00 70.13 29.80 8.27 51.97
H- 255 10.37 73.27 29.47 6.87 36.53
H- 303 7.97 61.57 30.23 7.17 45.23
H- 320 8.63 67.17 29.50 6.53 38.09
H- 367 10.13 80.17 29.23 7.30 42.41
M- 15/4 6.70 52.63 28.17 3.87 21.62
M- 44/3 6.03 49.87 27.73 4.53 27.54
NRCC-Sel-1 8.03 58.10 30.10 5.35 25.95
NRCC-Sel-2 8.97 67.13 28.17 5.82 35.75
V-4 8.30 68.17 30.77 8.07 49.15
SEm+ 0.18 0.71 0.43 0.30 -
CD at 5% 0.54 2.08 1.27 0.89
CV% 4.05 2.00 2.61 9.01
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2. Multi Location Trial = 111

East Coast
West Coast
Plains / others :

Centres: Bapatla, Bhubaneshwar and Vridhachalam
Madakkathara and Vengurla

Hogalagere

The objectives of the project are to evaluate promising hybrids identified and TMB tolerant accessions
obtained from different sponsoring centres for their performance in different agro-ecological conditions.

Experimental Details :
Starting year: 2003, No. of entries: 10 + 1(Local check)

Sponsoring centre Promising hybrids TMB tolerant type

CRS, Bhubaneswar BH 6, BH 85 --

CRS, Madakkathara H 1597 K22-1
RFRS, Vengurla H 662, H 675 --

RRS, Vridhachalam -- H11&H 14
DCR, Puttur H32/4 Goa 11/6
Total 6 4

Replications — Three Spacing 7.5x7.5m Plot size -4 plants per plot

BAPATLA
Table 1.22 : Growth parameters of cashew genotypes in MLT-Ill at Bapatla Centre
Sl. Variety/ Mean Plant Canopy Trunk girth Mean Canopy
No. Genotype height (m) height(m) (cm) Canopy surface
spread (m) area (m?)
1. | Goa11/6 4.6 3.9 98.00 7.8 67.5
2. | H.662 3.0 2.7 81.03 5.0 29.4
3. | H.32/4 5.1 4.7 103.17 8.0 75.3
4. | K.22/1 4.8 4.3 94.60 6.7 57.2
5. | H.11 4.6 4.1 83.50 7.0 60.5
6. | H.675 4.5 4.2 84.56 6.9 59.8
7. |H.14 4.4 4.2 84.56 6.9 50.3
8. | BPP-8 4.8 4.6 108.33 8.4 83.1
9. | H.1597 4.6 4.2 89.50 6.5 55.1
10. | B.H.6 4.6 4.3 85.02 7.4 66.0
11. | B.H.85 4.7 4.4 78.08 7.6 71.9
CD@5% 0.8 0.8 16.24 NS NS
SEM ¢ 0.3 0.3 5.47 0.7 9.6
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Table 1.23 : Yield parameters of cashew genotypes in MLT-lll at Bapatla Centre

Sl. Variety/ Date of Date of Duration Flowering Sex No. of No. of
No.| Genotype first last of Intensity/ | ratio | nuts/m> | nuts/

Flowering | Flowering | Flowering Sqg. mt. panicle

(days)

1. | Goa11/6 10.2.16 12.5.16 93.0 22.25 0.23 27.48 4.18
2. | H.662 28.1.16 17.5.16 111.0 18.29 0.17 17.70 3.13
3. | H.32/4 6.2.16 23.5.16 108.0 25.00 0.19 34.29 4.66
4. | K.22/1 25.2.16 20.5.16 86.0 20.59 0.14 31.96 3.62
5. | H.11 21.2.16 15.5.16 85.0 23.32 0.06 32.38 3.49
6. | H.675 10.2.16 20.5.16 101.0 18.44 0.34 35.14 3.94
7. | H.14 20.1.16 10.5.16 112.0 16.27 0.28 36.28 4.05
8. | BPP-8 20.1.16 28.4.16 100.0 27.67 0.16 39.69 4.84
9. | H.1597 17.1.16 19.4.16 94.0 18.69 0.12 21.73 3.50
10. | B.H.6 20.1.16 10.5.16 112.0 21.87 0.16 | 29.60 2.55
11. | B.H.85 1.2.16 5.5.16 95.0 20.52 0.13 34.73 2.54
CD@5% 5.52 0.09 NS 1.41
SEM# 1.86 0.03 5.71 0.47

Table 1.24 : Yield parameters of cashew genotypes in MLT-1ll at Bapatla Centre

Sl. Variety/ Nut weight Apple Shelling Nut yield CNY/
No. Genotype [g] weight (g) (%) [tree tree
(Harvest (2008-2016)
No.9) (kg)
(kg)
il Goa 11/6 5.31 48.55 28.94 8.38 46.03
2. H.662 7.08 43.83 30.08 2.87 21.37
3. H.32/4 7.68 66.28 31.88 10.12 54.15
4. K.22/1 5.35 51.38 35.68 3.24 27.06
5. H.11 4.48 30.97 30.17 9.79 33.07
6. H.675 4.12 32.22 30.92 5.90 27.83
7. H.14 5.43 29.18 30.82 8.33 41.25
8. BPP-8 7.64 63.05 28.71 11.14 65.46
9. H.1597 5.67 79.38 28.20 4.73 39.66
10. | B.H.6 8.01 60.77 31.86 7.96 40.15
11. | B.H.85 6.50 70.00 28.82 8.30 37.04
CD@5% 1.10 19.34 NS 4.27 12.37
SEMz 0.37 6.51 2.24 1.44 4.17
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The maximum mean annual nutyield per tree during the year was recorded in BPP-8 (11.14kg)
followed by H.32/4 (10.12kg) and cumulative nut yield per tree was also recorded in BPP-8 (65.46
kg/tree) followed by H-32/4 (54.15kg/tree) in 9 annual harvests. With regard to the mean apple
weight was recorded maximum in H1597 (79.38g) followed by BH-85 (70.00g) (Table 2.22, 2.23 and
2.24).

70 B Nut yield /tree (Harvest No.9) (kg)

- B CNY/tree (2008-2016) (kg)

50

Lt

Goa 11/6H.662 H.22/4 K.22/1 H.11 H.675 H.14 BPP-8 H.1597 BH.6 BH.BS
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Fig. Yield parameters of cashew genotypes in MLT-11l at Bapatla Centre

Compilation of four years data

Among the 11 genotypes evaluated BPP-8 has recorded highest vegetative growth
parameters, maximum canopy height, canopy spread, and canopy surface area in the four
consecutive years during 2012-13, 2013-14, 2014-15 and 2015-16. With regard to annual nut yield
(11.14kg/tree) and cumulative nut yield (65.46 kg/tree) also performing well in consistently BPP—8in
allthe four years for 9 annual harvests.

n
== Annual Nut Yield

B0 == Cuemiilative Nut Yield

50

a0

10 0-”"—4\‘--*—————"

2013 2014 2015 2016

Fig. Cumulative nut yield and annual nut yield of BPP-8 during 2012-13, 2013-14, 2014-15 &
2015-16 under MLT-III
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BHUBANESWAR
Table 1.25 : Vegetative parameters of cashew genotypes in MLT-lll at Bhubaneswar Centre
Accession Year'of Tree ht. Stem girth Canopy spread (m) Canop\g
planting (m) (cm) EW N-S area (m-)
BH 6 2003 5.47 84.80 8.50 8.60 57.40
BH 85 5.40 93.07 8.90 9.10 63.59
H 1597 5.37 94.43 8.70 8.60 58.75
K22-1 4.03 44.73 5.33 5.87 24.62
H 662 4.97 56.67 6.23 6.43 31.51
H 675 4.40 60.20 5.53 5.10 22.20
H11 5.40 83.90 8.23 8.83 57.16
H 14 5.30 74.70 8.13 8.43 53.90
H32/4 6.07 92.67 8.57 8.83 59.44
Goa 11/6 5.67 84.63 8.47 8.70 57.83
?LF;Z:IB Check) 5.83 89.87 9.10 9.40 67.17
Mean 5.26 78.15 7.79 7.99 50.32
SEm * 0.15 0.87 0.14 0.15 1.10
CD at 5% 0.45 2.58 0.41 0.45 3.24
CV% 4.98 1.93 3.07 3.32 3.77

Table 1.26 : Yield parameters of cashew genotypes in MLT-lll at Bhubaneswar Centre

Flowering duration (days) No. of Ratio of
Accession Range Mean ani;:les/ male : No. of No. of
No. P m?2 bisexual | nuts/ m? |nuts/panicle
flowers
st
BH 6 1, weekoflanto | o) 53 | 5r87 0.19 25.00 4.00
1> week of Apr.
st
BH 85 L, weekofDec.to | 1550 | 5540 0.27 32.33 6.00
2" week of Apr.
st
H 1597 1, weekoflanto 1 g 5 | 24550 0.32 29.60 5.00
2" week of Apr.
rd
K 22-1 3, WeekofDec.to | )15 07 | 51 g7 0.21 22.67 5.33
1> week of Apr.
nd
H 662 2, Wweekoflan.to | o5 o) 1699 0.14 23.33 3.33
1> week of Apr.
2™ Dec.
H 675 . veekofDec.to | 060 | 50,79 0.58 33.13 8.67
1> week of Apr.
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4™ week of Dec to
H11
3 week of Mar 118.33 24.73 0.22 26.87 7.00
2" week of Nov. to
H 14 129. 21. 2 ) .
2 weok of Mar 9.67 50 0.24 34.87 6.00
th
H 32/4 jth ngti’; Eﬂeacrto 106.00 | 20.57 0.21 26.37 6.33
nd
Goall/e |2 Wweekoflanto | oo a0 | L5e 0.18 27.23 6.00
3" week of Apr.
BPP-8 2" week of Dec. to
(Local 1* week of Apr. 121.00 19.07 0.14 27.73 4.33
Check)
Mean 105.64 | 21.70 0.25 28.10 5.64
SEm 2.03 0.70 0.02 0.84 0.28
CD at5% 5.98 2.06 0.05 2.48 0.82
CcV% 3.32 5.53 12.04 5.17 8.51

Nut weight was recorded maximum for the genotype BH-6 (8.73g) while the minimum
was recorded for the genotype H-675 (4.73g). Genotype BH-85 had maximum apple weight
(72.67g) among the tested genotypes. Maximum shelling was recorded in genotype H-675
(33.35%) followed by BH-6 (32.97%) and H-662 (32.23%). The annual nut yield (kg tree™)
ranged from minimum 8.47 (H-675) to maximum 21.17 (BH-85) during the fruiting season.
The cumulative nut yield (kg tree™) for 10 harvests was recorded maximum for the genotype
BH-85(75.34) followed by BH-6 (65.44) and H-1597 (55.39) (Table 1.25,1.26 and 1.27).

Table 1.27 : Yield parameters of cashew genotypes in MLT-lll at Bhubaneswar Centre

) Shelling Annual nut Cum. yield
Accession No. Nut wt. (g) | Apple wt. (g) % vield (ka/tree) (kg/tree) (for
10 Harvests)
BH 6 8.73 66.33 32.97 17.63 65.44
BH 85 7.37 72.67 30.28 21.17 75.34
H 1597 7.40 60.33 31.19 18.30 55.39
K22-1 6.27 46.00 30.53 10.60 28.03
H 662 7.77 63.67 32.23 14.30 33.14
H 675 4.73 33.33 33.35 8.47 23.95
H11 5.53 35.67 30.53 16.93 52.99
H 14 5.43 32.00 29.47 15.70 42.39
H32/4 6.53 67.67 27.82 15.00 46.07
Goa 11/6 7.27 58.00 30.28 13.23 51.02
o) e 7.63 50.67 29.05 15.40 52.27
Mean 6.79 53.30 30.70 15.16 47.82
SEm t 0.13 1.59 0.51 0.90 -
CD at 5% 0.39 4.70 1.51 2.65 -
CV% 3.38 4.76 2.88 10.27
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MADAKKATHARA

Significant difference could not be noticed with regard to annual nut yield among
genotypes. However, the highest nut yield was recorded by H-1593 (5.766kg/tree) followed by
H-11. The cumulative yield was highest for H-1593, the same result was obtained for the year
2014-15also (Table1.28,1.29and 1.30).

Table 1.28 : Vegetative parameters of cashew genotypes in MLT-1ll at Madakkathra Centre

. Year of Tree ht. Stem girth Canopy spread (m) Canopy
Accession . 2
planting (m) (cm) E-W N-S area (m”)
BH 6 2003 6.18 82.19 7.48 8.21 7.84
BH 85 2003 7.05 87.86 7.12 7.85 7.48
H 1593 2003 5.29 81.58 7.93 7.45 7.69
K22-1 2003 6.14 87.11 8.03 7.65 7.84
H 662 2003 7.57 96.88 8.55 8.95 8.75
H 675 2003 7.16 87.05 7.97 8.16 8.06
H11 2003 6.09 87.83 9.20 8.95 9.07
H14 2003 6.16 91.91 8.85 8.43 8.64
H32/4 2003 6.63 83.00 7.55 8.90 8.22
Goa 11/6 2003 6.63 84.88 8.79 8.50 8.64
OUiEIe) ((kees) 2003 5.96 93.83 8.63 8.46 8.54
Check)
Mean 0.218 4.238 0.536 8.25
SEm 0.64 12.47 1.58 NS
CD at 5% 5.88 8.37 11.33
CV% 2003 6.18 82.19 7.48 8.21 7.84
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Table 1.29 : Yield parameters of cashew genotypes in MLT-lll at Madakkathara Centre

Accession No. Flowering duration (days) No. of Ratio of male : No. of nuts/panicle
Range Mean panicles/ m’ bisexual flowers
BH 6 59-110 84 8.50 0.239 6
BH 85 83-114 98 6.75 0.250 12
H1593 38-135 86 10.29 0.214 9
K22-1 79-120 99 7.37 0.199 11
H 662 78-113 95 7.16 0.077 8
H 675 59-124 91 5.05 0.098 8
H11 62-126 94 10.22 0.261 9
H14 58-123 90 9.05 0.113 8
H32/4 83-144 113 7.09 0.223 8
Goa 11/6 81-120 100 6.96 0.291 8
Dhana (Local Check) 75-118 96 7.75 0.495 8
Mean 5.934 1.085 0.044 8.63

SEm £ 17.46 3.19 0.13

CD at 5% 10.53 23.99 34.06

CV% 59-110 84 8.50 0.239

Table 1.30 : Yield parameters of cashew genotypes in MLT-lll at Madakkathara Centre

Accession No. Nut wt. (g) Apple wt. (g) Annual nut yield Cum. yield
(kg/tree) (kg/tree) (for 9 Harvests)

BH 6 8.01 72.85 4.200 34.6
BH 85 6.93 68.37 3.398 33.39
H 1593 7.37 69.63 5.766 46.39
K22-1 6.66 63.43 3.732 34.42
H 662 7.62 50.19 4.313 42.17
H 675 6.83 58.25 4.865 35.35
H11 5.36 62.84 5.643 37.03
H14 6.46 74.33 5.056 38.11
H32/4 7.55 73.06 4.706 37.32
Goa 11/6 7.46 71.41 4.651 41.40
Dhana (Local Check) 8.90 63.20 5.612 41.66

SEm * 0.81 17.77 =

CD at 5% 6.65 15.83 NS

CV% 8.01 72.85 =

All India Coordinated Research Project on Cashew
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Table 1.31: Vegetative parameters of cashew genotypes in MLT-lll at Vengurle centre

Accession Year of | Tree ht. (m) Stem girth Canopy spread Canopy area
No. planting (cm) (m) (m?)
E-W N-S
BH.6 2008 3.16 42.89 5.42 5.43 23.22
BH.85 2008 3.43 39.89 4.25 4.53 15.18
H.1593 2008 3.32 43.89 4.53 4.69 16.83
K-22-1 2008 3.68 43.78 4.90 4.97 19.07
H. 662 2008 3.72 43.11 4.86 4.66 18.05
H. 675 2008 3.62 40.00 5.59 5.72 25.12
H.11 2008 3.25 45.33 5.32 5.58 23.51
H. 14 2008 3.37 38.67 4.99 4.59 13.40
H.32/4 2008 3.27 44.55 4.80 4.84 18.35
Bhaskara 2008 3.59 48.33 4.55 4.44 16.81
V-7 2008 3.69 46.88 4.37 4.56 15.90
Mean 3.46 43.39 4.87 4,91 18.68
SEm 0.15 2.83 0.43 0.35 2.06
CD at 5% NS NS NS NS NS
CV% 7.19 11.30 15.29 12.65 26.58

Table 1.32 : Yield parameters of cashew genotypes in MLT-lll at Vengurle Centre

Accession Flowering No. of No. of Ratio of | No. of No. of
No. duration (days) laterals/ | panicles male : nuts/ | nuts/panicle
m?> /m? bisexual | m?
Range | Mean flowers

BH.6 81-99 89.66 28.33 18.10 0.13 16.80 4.23
BH.85 84-103 | 91.00 24.46 15.10 0.17 18.23 3.26
H-1593 84-99 91.66 29.70 18.10 0.15 19.00 2.90
K-22-1 86-98 92.66 25.33 15.53 0.15 19.90 3.53
H-662 84-98 92.00 24.90 13.66 0.19 19.10 3.50
H-675 90-103 | 97.33 27.43 16.66 0.15 20.13 4.33
H-11 86-100 | 92.00 29.63 18.56 0.12 11.83 2.53
H-14 85-97 92.66 25.00 16.00 0.14 22.36 3.23
H-32/4 86-108 | 92.33 27.86 16.76 0.15 17.80 2.53
Bhaskara 85-98 92.33 25.63 15.26 0.14 20.40 2.83
V-7 84-100 | 97.00 24.73 15.33 0.14 22.33 2.83
Mean - 92.79 26.63 16.28 0.15 18.90 3.24
SEm * - 0.98 1.08 0.88 0.009 1.10 0.23
CD at 5% - 2.89 3.18 2.59 0.026 3.25 0.70
CV % - 1.85 7.03 9.36 10.10 10.11 12.75
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Itis seen from the data presented (Table 1.33) that H-662 recorded significantly the
maximum mean nut weight (10.06 g) and at par with V-7 (9.36 g) while, significantly the
maximum apple weight of 81.16 g was noted in BH-6 and at par with H-1593 (75.00g).
Whereas, significantly the maximum annual nut yield (5.84 kg/tree) and cum. yield for last 4
harvests (19.37 kg/tree) was recorded in H-662.

Table 1.33 : Yield parameters of cashew genotypes in MLT-lll at Vengurle centre

Accession Nut wt. Apple wt. (g) Shelling |Annual nut yield Cum. yield
No. (8) (%) (kg/tree) (kg/tree)
(For 4™ harvests)
BH 6 9.00 81.16 32.83 3.52 12.85
BH 85 7.56 51.33 30.16 4.01 9.88
H 1593 8.86 75.00 31.50 3.87 12.12
K-22-1 6.53 71.16 30.00 341 10.49
H. 662 10.06 65.66 29.16 5.84 19.37
H. 675 6.30 48.66 31.66 4.62 11.96
H. 11 6.26 34.16 31.33 3.54 9.23
H. 14 6.96 41.56 30.83 3.85 13.96
H.32/4 8.33 64.50 26.66 3.02 11.76
Bhaskara 8.20 57.00 31.80 3.05 10.68
V-7 9.36 63.66 29.66 3.10 12.70
Mean 7.95 59.45 30.51 3.80 12.27
SEmz 0.33 2.72 0.81 0.31 -
CD @ 5% 1.00 8.04 241 0.92 -
CV % 7.38 7.95 4.64 14.25 -

VRIDHACHALAM
Table 1.34 : Growth parameters of cashew genotypes in MLT-1ll at Vridhachalam centre

Accession Year of Tree ht. Stem girth | Mean canopy spread | Mean canopy
planting (m) (cm) (m) area (m?)
E-W N-S
BH 6 2008 4.64 45.2 5.08 4.92 35.41
BH 85 3.88 48.4 4.72 4.64 31.03
H 1597 3.24 52.1 4.52 4.80 30.76
K22-1 3.72 49.2 4.61 4.82 31.49
H 662 4.44 48.4 4.84 5.40 37.13
H 675 3.72 52.4 4.60 4.77 31.09
H11 4.00 48.2 4.72 4.89 32.70
H 14 3.48 48.0 4.54 4.75 30.56
H32/4 4.32 49.4 5.02 5.20 36.99
Goa 11/6 3.88 48.4 4.82 4.72 32.23
VRI 3 (Check) 3.82 47.6 4.71 4.76 31.76
Sem(t) 0.16 0.44 0.08 0.22 1.14
CD @ 5% 0.26 1.16 0.16 0.46 2.28
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Table 1.35 : Yield parameters of cashew genotypes in MLT-lll at Vridhachalam Centre

Accession No. Flowering duration (days) No. of No. of nuts/ No. of
Range Mean panicles/ m? nuts/panicle
mZ

BH 6 72-76 74 11.2 18 3.2
BH 85 72-80 75 13.4 24 3.0
H 1597 70-74 72 15.2 20 4.8
K22-1 75-81 78 14.2 22 5.8
H 662 80-84 82 12.00 28 6.0
H 675 83-85 84 13.2 25 5.2
H11 72-80 76 14.7 17.2 4.8
H 14 76-80 78 19.2 32 6.4
H32/4 78-82 80 16.2 28.4 4.8
Goa 11/6 75-81 78 12.4 27.6 4.0
VRI 3(Local Check) 85-87 86 19.2 304 6.0
SEm + 0.54 0.66 0.26

CD at 5% 1.13 1.14 0.66

The accessions, H 1597, H 22-1, H11,H 14, H32/4, Goa 11/6 and VRI 3 recorded
nut weight more than 7.0 g. Significant variation was observed for mean annual nut
yield. The accession H14 of Vridhachalam centre recorded highest nut yield and
cumulative yield (Table 1.34, 1.35and 1.36).

Table 1.36 : Yield parameters of cashew genotypes in MLT-11l at Vridhachalam Centre

Accession No. | Nutwt.(g) | Apple wt. (g) Shelling Annual nut Cum. yield
% yield (kg/tree) | (kg/tree) (for
3 Harvests)
BH 6 6.8 55.2 30.0 2.60 10.01
BH 85 6.7 45.4 29.6 3.02 12.60
H 1597 7.0 50.2 29.2 3.10 11.94
K22-1 7.0 50.6 28.0 2.20 8.71
H 662 6.4 55 30.0 3.20 12.19
H 675 6.9 50.2 30.2 3.80 13.79
H11 7.0 52.4 vor2 3.70 13.93
H 14 7.0 54.2 29.8 4.80 16.69
H32/4 7.0 50.2 29.0 3.80 13.08
Goa 11/6 7.2 60.5 29.6 3.00 13.01
VRI3
(Local Check] 7.0 50.2 29.0 3.60 1316
SEm & NS 1.4 NS 0.11 -
CD at 5% - 3.6 - 0.50 --
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3. Performance of Released Varieties
(Multi Location Trial — V)

Centres: East Coast : Bapatla, Bhubaneshwar, Jhargram and Vridhachalam
West Coast :  Madakkathara, Paria, Pilicode and Vengurla
Plains / others : Hogalagere and Jagdalpur

The objective of this experiment is to evaluate the performance of released cashew varieties from
various centres for their suitability to different agro-climatic regions.

Treatments :

Year of Initiation : 2006

No. of varieties : 25

SI. No. | Varieties Sl. No. Varieties Sl. No. | Varieties
1 BPP-4 10 Dhana 19 NRCC Sel2
2 BPP-6 11 Kanaka 20 Ullal-1
3 BPP-8 12 Priyanka 21 Ullal-3
4 Bhubaneswar-1 13 Amrutha 22 Ullal-4
5 Chintamani-1 14 Vengurla-1 23 UN-50
6 Jhargram-1 15 Vengurla-4 24 Goa-1
7 Madakkathara-1 16 Vengurla-6 25 Bhaskara
8 Madakkathara-2 17 Vengurla-7
9 K-22-1 18 VRI3

BAPATLA

The trial is taken up during the year September 2014 with the following released varieties of

different centres.

Date of Planting : 30.09.2014
Design : RBD

No of Replications 03

No of Plants perreplication : 4

' .. All India Coordinated Research Project on Cashew
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State No. Released varieties

Andhra Pradesh 3 BPP-4,BPP-6 and BPP-8

Maharashtra 4 Vengurle-1, Vengurle-4, Vengurle-6 and
Vengurle-7

Karnataka 5 Chintamani-1,Ullal-1, Ullal-3,Ullal-4,
UN-50

Kerala 7 Madakkathara-1, Madakkathara-2, Priyanka,
Dhana, Kanaka, Amrutha and K-22-1.

West Bengal 1 Jhargram-1

Orissa 1 Bhubaneswar-1

NRCC Puttur 1 NRCC sel2

Tamilnadu 1 VRI-3

GOA 2 Goa-1, Bhaskara

Total 25

Plants are under vegetative phase, growth of the plants is in good condition and
vegetative parameters will be recorded during the year 2017-18.

BHUBANESWAR

Table 1.37 : Vegetative parameters of cashew genotypes in MLT-V at Bhubaneswar centre
(Year of Planting 2008)

Accession UL :‘:t“': cenoey spreac (m) ca"°p‘£

(m) Tai) E-W N-S area (m?)
BPP-4 4.25 54.55 5.70 5.70 25.52
BPP-6 4.45 57.75 6.85 6.35 34.19
BPP-8 5.00 69.75 7.85 7.00 43.34
Bhubaneswar-1 3.95 57.30 5.75 5.90 26.64
Chintamani-1 4.65 64.40 6.30 7.05 34.99
Jhargram-1 4.70 68.05 7.65 7.15 43.04
Madakkathara-1 4.55 60.60 5.90 5.90 27.34
Madakkathara-2 4.15 50.50 4.65 4.90 17.90
K-22-1 3.85 54.95 5.20 5.40 22.06
Dhana 4.60 63.90 6.85 7.05 37.94
Kanaka 4.75 63.25 5.85 5.80 26.64
Priyanka 4.75 59.25 7.05 7.10 39.29
Amrutha 3.90 46.75 4.60 4.70 16.98
Vengurla-1 4.35 57.00 6.60 6.40 33.22
Vengurla 4 4.55 56.00 5.95 5.95 27.79
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Vengurla-6 4.70 55.25 6.15 6.25 30.18
Vengurla-7 5.25 76.30 8.50 8.90 59.42
VRI3 3.45 47.90 5.45 5.15 22.06
NRCC Sel2 4.35 59.10 6.05 5.85 27.79
Ullal-1 4.60 65.75 6.50 6.60 33.68
Ullal-3 4.50 50.90 5.90 5.90 27.45
Ullal-4 4.45 55.85 5.35 5.85 24.64
UN-50 4.55 57.70 5.65 5.15 22.90
Goa-1 4.30 57.00 5.50 5.85 25.28
Bhaskara 4.45 64.20 5.95 6.30 29.45
Mean 4.44 58.96 6.15 6.17 30.39
SEmt 0.16 2.71 0.21 0.18 1.47
CDat5%| 0.48 7.92 0.63 0.51 4.27
CV%| 5.19 6.50 4.93 4.02 6.81
Table 1.38 : Yield parameters of cashew genotypes in MLT-V at Bhubaneswar centre (Year of
Planting 2008)
Flowering duration (days) Ratio of
No. of
. Range Mean . male : No. of No. of
Accession No. panicles/ . 2 .
m?2 bisexual | nuts/ m” |nuts/panicle
flowers
nd
HEs el P E I T 0.59 35.85 6.5
3" week Apr.
st
BPP-6 b DRI | g | e 0.22 18.72 8.0
4" week Apr.
nd
BPP-8 2 weekDecto | 155 | 1755 0.12 34.70 4.0
1> week Apr.
rd
Bhubaneswar-1 3nd week Dec. to 112.5 16.40 0.34 24.75 75
2™ week Apr.
o A st
Chintamani-1 1th week Jan to 123 20.25 012 11.70 45
4" week Apr.
Jhargram-1 1% week of
Dec. to 1%t week | 150.5 20.25 0.04 4.97 1.0
May
Madakkathara-1 1;<,dt week Jan to 1005 17.38 0.26 26.33 50
3" week Apr.
st
Madakkathara-2 1th week Jan to 102.5 15.99 0.24 17.75 35
4" week Apr.
K-22-1 3" week of Dec
to 2™ week of | 113.5 16.33 0.09 13.40 5.0
Apr.
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Dhana 2 week of Jan
to 3 week of | 89.5 23.50 0.35 15.75 3.0
Apr.

Kanaka 3 week of Jan
to 4"  week of | 105 20.50 0.90 10.10 2.5
April.

Priyanka 3" week of Jan
to 4" week of | 98 19.13 0.08 5.35 1.0
Apr.

Amrutha 3" week of Dec.
to 2" week of | 103.5 20.13 0.06 11.85 5.5
May

Vengurla-1 3 week of Jan.
to 2" week of | 110.5 22.50 0.03 8.80 2.0
May

Vengurla-4 3™ week of
Dec. to 2" week
of Apr.
Vengurla-6 1" week of Dec.
to 3" week of | 127.5 18.50 0.13 28.65 6.5
Apr.

Vengurla-7 4™ week of Dec.
to 3 week Apr.
VRI3 1% week of
Nov. to 39| 136.5 22.25 0.30 19.30 7.0
week of Apr.
NRCC Sel2 3" week of Dec
to 3 week of | 115 17.25 0.16 15.85 3.0
Apr.

Ullal-1 2" week of Jan
to 3’d week of | 128.5 18.00 0.02 7.75 2.0
May

Ullal-3 1% week of Jan
to 4t week of 109 16.63 0.19 23.72 3.0
Apr.

Ullal-4 3" week of Jan.
to 2" week of | 102.5 21.75 0.04 13.50 4.0
May

UN-50 1* week of Jan
to 4" week of 116 17.63 0.06 8.25 1.0
Apr.

113.5 20.48 0.55 33.40 5.0

111.5 19.88 0.22 36.85 3.0
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Goa-1 2" week of Jan
to 3rd week of 125.5 22.38 0.10 11.55 5.0
May
Bhaskara 4™ week of Dec
to 2™ week of 98 17.63 0.25 35.20 4.5
Apr.
Mean 114.62 19.00 0.22 19.00 4.12
SEmt 2.83 1.04 0.04 0.99 0.30
CD at 5% 8.26 3.03 0.12 2.88 0.88
CV% 3.49 7.72 24.20 7.35 10.76

The table revealed that significantly highest nut weight was recorded in cashew varieties
Vengurla-7 and Priyanka (10.10g each) while significantly lowest nut weight was recorded in
variety Jhargram-1 (5.35g). Variety Priyanka also recorded significantly maximum apple weight
(130.00g) among the tested cashew varieties. Minimum apple weight was recorded for the
variety Madakathara-1 and BPP-6 (35.0g each). Shelling % was recorded maximum for cashew
variety VRI-3 (34.65%) followed by variety Bhubaneswar-1 (34.05%) and Madakkathara-2
(33.33%). The annual nut yield ranged from minimum 2.30 kg tree™ (Ulla-1) to maximum 16.35 kg
tree™ (BPP-8) at 6" harvest. However, cumulative nut yield was recorded maximum for the
variety BPP-8 (35.92 kg tree™) followed by V-7 (34.16kg tree™) and Bhaskara (25.28kg plant™)
while the lowest was recorded in variety Jhargram-1 (8.35 kg tree™) for 6 harvest (Table 1.37,1.38

and 1.39).
Table 1.39 : Yield parameters of cashew genotypes in MLT-V at Bhubaneswar Centre (Year of
Planting 2008)
Accession No. Nutwt (g) | Apple wt. Shelling | Annual nut | Cum. yield
(8) % yield (kg/tree)
(kg/tree) (for 6
Harvests)
BPP-4 5.60 51.4 30.19 6.90 17.44
BPP-6 6.10 35.0 30.36 13.95 21.73
BPP-8 7.65 65.5 29.07 16.35 35.92
Bhubaneswar-1 6.40 46.0 34.05 8.10 21.22
Chintamani-1 6.25 39.0 30.28 4.65 14.49
Jhargram-1 5.35 41.0 30.15 3.85 8.35
Madakkathara-1 6.45 35.0 32.57 9.90 21.98
Madakkathara-2 7.25 51.0 33.33 4.05 11.48
K-22-1 6.55 54.5 30.23 6.20 13.32
Dhana 7.90 52.5 28.67 8.65 22.36
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Kanaka 6.45 62.5 32.14 5.95 18.61
Priyanka 10.10 130.0 30.26 2.65 10.45
Amrutha 7.15 64.5 29.48 5.90 11.82
Vengurla-1 7.55 40.5 29.15 3.25 13.01
Vengurla-4 7.10 45.0 32.15 7.75 20.89
Vengurla-6 8.35 51.0 32.63 6.15 17.97
Vengurla-7 10.10 58.0 32.14 16.05 34.16
VRE3 6.25 36.5 34.65 4.30 16.35
NRCC Sel2 8.10 69.5 31.94 5.95 20.08
Ullal-1 7.45 43.8 29.65 2.30 11.52
Ullal-3 8.40 51.5 31.06 4.95 16.09
Ullal-4 8.10 54.5 28.92 7.45 14.18
UN-50 7.85 70.5 31.60 3.30 9.83
Goa-1 8.10 68.5 32.69 4.80 15.58
Bhaskara 6.45 49.5 28.58 8.80 25.28
Mean 7.30 54.70 31.00 7.00 17.8

SEmt 0.13 1.98 0.27 0.20 -

CD at 5% 0.38 5.79 0.78 0.59 -

CV% 2.54 5.13 1.21 4.15

Mean annual nut yield (kg tree!)
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HOGALAGERE
Table 1.40 : Vegetative parameters of cashew genotypes in MLT-V at Hogalagere centre
Accession ;(I(;e:‘t;ic;fg Trt(efn;\t. Ste(r:nf;rth Ea_u\:\vopy soreadl\(lr_r;) a(;:;\?:‘z)
BPP-4 2015 1.35 12 1.6 1.5 7.54
BPP-6 2015 1.14 11.29 1.11 1.32 4.64
BPP-8 2015
T — T Gap filled plants (<1 year old)
Chintamani-1 2015 0.83 6 0.57 0.61 1.09
Jhargram-1 2015 1.32 13 1.3 1.49 6.11
Madakkathara-1 2015 0.75 6.25 0.47 0.47 0.69
Madakkathara-2 2015 0.76 7 0.79 0.83 2.06
K-22-1 2015 1.1 10 1.12 1.03 3.63
Dhana 2015 Gap filled plants (<1 year old)
Kanaka 2015 1.15 10.33 1.12 1.05 3.70
Priyanka 2015 Gap filled plants (<1 year old)
Amrutha 2015 1.32 13 1.65 1.37 7.16
Vengurla-1 2015 1.07 9.86 0.94 0.93 2.75
Vengurla-4 2015 1.12 11 1.37 1.24 5.35
Vengurla-6 2015 0.8 7.8 0.68 0.62 1.33
Vengurla-7 2015 1 10.5 0.93 1.05 3.08
VRI3 2015 1.7 12.5 1.47 1.2 5.60
NRCC Sel2 2015 1.39 12.8 1.46 1.29 5.94
Ullal-1 2015 Gap filled plants (<1 year old)
Ullal-3 2015 0.87 6.67 0.68 0.8 1.72
Ullal-4 2015 1.28 10.56 1.22 1.06 4.08
UN-50 2015 1.59 14 1.88 1.56 9.29
Goa-1 2015 0.93 9 0.96 3.55 15.97
Bhaskara 2015 1.22 10 13 4.09 22.81
Mean 1.13 10.18 1.13 1.35 5.73

Note: The experimental plotis adjacent to the forest land and the plants are damaged by
High speed wind and wild animals (Deer and wild boar during night times). Gap
fillingis being taken up asand when the plants are getting affected.
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JHARGRAM

Table 1.41 : Vegetative parameters of cashew genotypes in MLT-V at Jhargram centre (Year of
Planting: 2010)

. Tree ht. | Stem girth Canopy spread (m) Canopy area
Accession (m) (cm) E-W N-S (mz)
BPP-4 4.3 46.3 5.6 5.3 37.2
BPP-6 4.4 50.0 59 5.6 38.1
BPP-8 4.0 45.7 49 5.4 31.3
Bhubaneswar-1 3.7 40.0 5.0 4.7 25.4
Chintamani-1 4.4 44.3 5.4 5.5 35.1
Jhargram-1 3.5 40.7 4.8 4.8 29.6
Madakkathara-1 4.1 44.0 3.9 4.7 25.8
Madakkathara-2 3.8 44.0 4.1 5.1 24.4
K-22-1 4.4 56.0 6.0 5.5 37.5
Dhana 4.3 56.7 53 5.0 32.1
Kanaka 4.3 45.3 4.6 5.0 30.0
Priyanka 4.4 49.7 6.0 6.0 44.4
Amrutha 3.6 44.0 4.4 4.0 21.1
Vengurla-1 4.0 46.7 4.8 4.3 24.7
Vengurla-4 3.9 48.3 4.4 4.5 23.0
Vengurla-6 3.9 43.3 5.2 5.7 46.3
Vengurla-7 4.7 52.3 6.1 5.9 40.0
VRI3 3.4 41.3 4.3 4.8 27.5
NRCC Sel2 4.2 49.3 49 4.9 30.6
Ullal-3 5.1 51.7 6.3 6.1 46.9
Ullal-4 3.9 51.0 4.9 53 29.7
UN-50 4.5 50.0 5.4 6.0 37.3
Goa-1 4.6 48.0 5.5 5.6 38.3
Bhaskara 4.4 49.3 5.1 4.9 32.4
Mean 4.2 47.4 5.1 5.2 32.9
SEmt 0.06 0.60 0.09 0.09 1.00
CD at 5% 0.12 1.22 0.19 0.17 2.03
CV% 11.6 10.8 13.9 25.8 25.0




Table 1.42 : Yield parameters of cashew genotypes in MLT-V at Jhargram centre (Year of Planting: 2010)
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Flowering duration No. of Ratio of male
Accession No. (days) panicles/ : bisexual No. sz No. Of_
Range Mean m? flowers nuts/ m“ |nuts/panicle
BPP-4 = 93.3 13.9 04 42.4 10.9
BPP-6 = 88.0 8.8 0.1 19.2 8.6
BPP-8 = 73.7 12.8 0.1 31.0 7.1
Bhubaneswar-1 = 72.0 15.9 0.4 70.4 19.7
Chintamani-1 = 85.0 14.6 0.2 32,5 14.3
Jhargram-1 = 63.0 18.0 0.2 38.7 7.5
Madakkathara-1 = 98.7 14.1 0.2 31.2 8.8
Madakkathara-2 = 90.0 13.8 0.1 23.4 8.3
K-22-1 = 74.0 14.7 0.2 33.5 10.7
Dhana = 78.0 9.6 0.2 23.8 8.3
Kanaka = 87.7 16.5 0.3 33.9 6.1
Priyanka = 81.3 134 0.3 13.8 3.7
Amrutha = 76.0 14.8 0.2 30.0 9.6
Vengurla-1 = 69.0 11.6 0.3 61.3 19.5
Vengurla-4 = 75.7 13.2 0.2 46.3 9.3
Vengurla-6 = 71.0 15.6 0.2 36.3 7.5
Vengurla-7 = 92.7 12.4 0.1 22.3 7.8
VRI3 = 85.0 17.6 0.2 35.1 8.8
NRCC Sel2 - 71.0 17.8 0.3 39.6 8.0
Ullal-1 - -- -- -- -- --
Ullal-3 - 88.0 11.4 0.2 30.0 10.3
Ullal-4 = 81.3 15.6 0.1 31.3 6.3
UN-50 = 71.3 11.7 0.1 21.5 6.7
Goa-1 = 94.3 9.6 0.2 28.4 12.9
Bhaskara = 60.3 10.8 0.3 42.6 12.8
Mean = 80.0 13.7 0.2 34.1 9.7
SEmt = 1.24 0.40 0.01 1.61 0.50
CD at 5% - 2.52 0.82 0.02 3.27 1.02
CV% = 5.31 4.01 4.38 4.07 3.84
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Table 1.43 : Yield parameters of cashew genotypes in MLT-V at Jhargram centre (Year of

Planting: 2010)

Accession No. Nut wt. (g) | Apple wt. Shelling Annual nut | Cum. yield

(8) % yield (kg/tree)
(kg/tree) (for 4

Harvests)
BPP-4 4.2 45.0 18.8 55 11.0
BPP-6 4.5 36.7 24.5 3.8 10.7
BPP-8 7.0 50.5 32.3 6.3 17.0
Bhubaneswar-1 4.5 29.5 34.2 5.5 18.5
Chintamani-1 4.9 26.7 32.2 4.0 11.2
Jhargram-1 4.8 31.7 28.7 3.7 13.2
Madakkathara-1 49 26.2 335 4.0 7.8
Madakkathara-2 6.0 50.6 324 3.1 10.5
K-22-1 54 31.4 27.8 6.2 15.0
Dhana 5.9 48.0 31.1 4.2 11.3
Kanaka 51 52.2 329 4.3 12.8
Priyanka 6.4 90.2 28.1 4.1 9.6
Amrutha 6.1 56.0 31.1 3.6 16.4
Vengurla-1 4.2 37.8 32.8 3.9 11.4
Vengurla-4 5.8 36.2 31.3 4.1 17.0
Vengurla-6 5.4 40.1 31.6 3.0 11.6
Vengurla-7 7.4 47.2 28.0 34 20.8
VRI-3 6.0 31.6 25.8 4.7 15.1
NRCC Sel2 4.8 56.4 325 5.0 14.4
Ullal-1 6.4 39.6 24.6 5.6 15.7
Ullal-3 6.4 46.8 32.1 54 17.1
Ullal-4 7.1 82.8 28.1 3.8 13.9
UN-50 6.1 44.3 24.7 2.9 12.5
Goa-1 6.0 43.8 25.1 10.5 20.1
Bhaskara 4.2 45.0 18.8 5.5 11.0
Mean 5.6 45.1 29.3 4.6 13.9
SEmt 0.11 2.16 0.81 0.21 0.48
CD at 5% 0.23 4.38 1.65 0.42 0.98
CV% 16.8 2.95 13.2 4.07 22.7

Ullal — 1 variety could not be evaluated due to initial death of all the plants.
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MADAKKATHARA

The maximum nut yield was recorded by Amrutha (1.289kg/tree) followed by Sulabha
(1.162kg/tree). The highest cumulative yield was recorded by Dhana (9.074kg/tree) followed by
Kanaka (9.056kg/tree) the same was recorded in the previous year also (Table 1.46).

Table 1.44 : Vegetative parameters of cashew genotypes in MLT-V at Madakkathra Centre

Accession Year of Tree ht. Stem Canopy spread (m) Canop\g area

planting (m) girth (cm) E-W N-S (m?)

BPP-4 2006 5.72 55.00 6.08 5.87 5.97
Chinthamani-1 2006 5.57 53.00 6.97 7.01 6.99
Jhargram-1 2006 5.25 58.50 6.84 7.13 6.98
Madakkathara-1 2006 5.08 60.00 4.99 5.04 5.01
Madakkathara-2 2006 5.67 57.00 6.56 6.32 6.44
K-22-1 2006 5.43 62.96 5.70 5.06 5.38
Dhana 2006 5.06 56.40 7.32 6.93 7.12
Kanaka 2006 5.11 54.40 5.30 5.57 5.43
Priyanka 2006 5.09 53.20 6.41 5.72 6.06
Amrutha 2006 5.21 53.30 7.03 6.60 6.81
Vengurla-1 2006 5.31 52.80 7.04 6.62 6.83
Vengurla-4 2006 5.47 54.20 5.36 5.92 5.65
Vengurla-6 2006 5.26 51.80 6.31 6.49 6.40
VRI3 2006 5.15 60.40 5.69 5.72 5.70
Ullal-1 2006 5.58 44.40 7.88 7.73 7.80
Ullal-3 2006 5.13 45.50 6.92 6.47 6.69
Ullal-4 2006 5.46 56.20 6.92 6.96 6.94
UN-50 2006 5.81 46.75 6.71 5.81 6.26
Bhaskara 2006 5.46 48.66 6.23 6.10 6.16
Dharasree 2006 5.40 51.75 5.21 5.72 5.46
Anakkayam 2006 5.02 54.75 4.90 5.35 5.12
Akshaya 2006 4.93 48.60 5.06 5.16 5.11
Anagha 2006 4.73 49.20 5.02 4.93 4.97
Raghav 2006 5.01 49.29 4.51 4.50 4.50
NRCC SeH1 2006 4.98 45.33 5.20 5.86 5.53
Sulabha 2006 4.94 51.60 5.52 5.60 5.56
Damodar 2006 4.90 44.50 4.07 4.10 4.08
Mean 5.25 52.57 5.99 5.94 5.96

SEmt 0.61 9.54 1.60 1.26 -

CD at 5% 7.07 11.24 16.45 13.28 -

CV% 0.214 3.371 0.566 0.446 -
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Table 1.45 : Vegetative parameters of cashew genotypes in MLT-V at Madakkathara centre

Flowering duration Ratio of
Accession No. (days) I\.lo. of i |.11ale : No. of.
Range Mean panicles/ m bisexual nuts/panicle
flowers
BPP-4 114-122 118 6.98 0.24 5
Chinthamani-1 108-128 118 9.06 0.19 2
Jhargram-1 92-121 106 9.20 0.23 5
Madakkathara-1 99-111 105 5.35 0.23 6
Madakkathara-2 110-119 114 4.71 0.21 12
K-22-1 103-142 122 9.36 0.27 8
Dhana 93-112 102 10.09 0.19 5
Kanaka 98-136 117 6.96 0.23 8
Priyanka 97-135 116 9.81 0.20 8
Amrutha 110-127 118 8.38 0.24 11
Vengurla-1 111-121 116 8.10 0.20 8
Vengurla-4 108-133 120 7.57 0.16 11
Vengurla-6 106-133 119 8.89 0.22 9
VRI3 73-128 100 9.18 0.21 13
Ullal-1 111-124 117 7.05 0.20 9
Ullal-3 96-115 105 8.81 0.19 10
Ullal-4 99-123 111 7.25 0.24 10
UN-50 102-122 112 7.16 0.21 5
Bhaskara 101-120 110 8.11 0.20 8
Dharasree 98-120 109 8.93 0.24 9
Anakkayam 107-126 116 6.75 0.23 12
Akshaya 126-116 121 6.48 0.19 7
Anagha 96-127 111 7.61 0.23 10
Raghav 122-126 124 10.15 0.23 9
NRCC Sell 97-103 100 9.16 0.18 9
Sulabha 107-122 114 10.38 0.26 14
Damodar 97-140 118 9.18 0.23 11
Mean 113.29 8.17 0.22 8.66

SEmt 6.435 0.822 0.031

CD at 5% 18.20 2.33 0.09

CV% 9.75 17.24 23.20
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Table 1.46 : Vegetative parameters of cashew genotypes in MLT-V at Madakkathara centre

Annual nut yield CumihiS
Accession No. Nut wt. (g) Apple wt. (g) (kg/tree) (for 9
(kg/tree)
Harvests)

BPP-4 6.17 52.74 0.424 6.514
Chinthamani-1 6.95 45.34 0.562 6.952
Jhargram-1 5.12 48.53 0.592 8.532
Madakkathara-1 6.30 40.20 0.418 8.018
Madakkathara-2 6.82 50.36 0.593 7.273
K-22-1 5.93 48.08 1.060 7.240
Dhana 8.01 42.90 0.744 9.074
Kanaka 5.82 45.94 0.736 9.056
Priyanka 10.16 65.35 0.858 8.448
Amrutha 7.17 50.25 1.289 8.499
Vengurla-1 6.24 42.73 0.377 7.287
Vengurla-4 6.33 46.18 0.459 6.389
Vengurla-6 6.20 47.43 0.288 7.368
VRI3 7.02 47.24 1.098 8.218
NRCC Sel1 7.36 34.81 0.383 7.123
Ullal-1 6.59 42.90 0.423 5.623
Ullal-3 7.15 47.38 1.073 6.803
Ullal-4 6.94 40.32 0.586 7.336
UN-50 9.30 41.01 0.327 7.147
Bhaskara 7.03 45.40 0.400 7.350
Dharasree 9.20 46.72 0.399 5.739
Anakkayam 6.93 38.72 0.528 5.728
Akshaya 9.84 33.80 0.512 7.632
Anagha 9.85 58.70 0.478 7.038
Raghav 8.41 49.04 0.888 7.808
NRCC Sel1 7.36 34.81 0.383 7.123
Sulabha 9.68 43.64 1.162 9.012
Damodar 8.30 48.46 0.484 6.944

SEmt 0.355 2.852 0.258

CD at 5% 1.01 8.07 0.73

CV% 8.23 10.77 68.14

PARIA

Out of 25, many entries have been collected and collection of remaining entries will be completed
during theyear 2017-18.
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PILICODE

The experiment was laid out during 2007-08. Twenty five varieties have been allotted for the
experiment and 20 released varieties with 10 plants each were planted during June 2008. The
biometric observations were recorded and presented (Table 1.47, 1.48 and 1.49). The varieties
differed amongthemselves for all the biometric characters studied .

Table 1.47 : Vegetative parameters of cashew genotypes in MLT-V at Pilicode centre (2008 Planted)

. Tree ht. Stem girth Canopy spread (m) Canopy area
Accession (m) Tl E-W N-S (mz)
BPP-4 - - - - -
BPP-6 3.00 0.30 3.00 3.45 8.08
BPP-8 2.53 0.23 2.53 2.13 4.88
Bhubaneswar-1 5.10 0.41 3.95 4.10 18.4
Chintamani-1 - - - - -
Jhargram-1 - - - - -
Madakkathara-1 3.47 0.34 3.12 3.45 10.50
Madakkathara-2 4.28 0.48 4.02 4.17 16.41
K-22-1 5.10 0.46 4.80 4.88 23.01
Dhana 2.73 0.33 2.33 2.35 5.44
Kanaka 4.22 0.49 4.03 3.91 16.88
Priyanka 3.51 0.38 3.71 3.69 12.07
Amrutha 4.77 0.39 4.80 4.42 19.28
Vengurla-1 - - - - -
Vengurla-4 2.94 0.23 2.90 2.64 7.63
Vengurla-6 - - - - -
Vengurla-7 5.50 0.47 5.30 5.43 27.84
VRI3 5.00 0.30 3.20 3.10 13.70
NRCC Sel2 3.13 0.35 4.02 4.15 11.40
Ullal-1 5.11 0.44 491 4.58 21.72
Ullal-3 4.25 0.31 4.20 4.50 16.07
Ullal-4 - - - - -
UN-50 4.93 0.47 3.88 4.15 19.27
Goa-1 3.01 0.51 3.06 3.19 8.56
Bhaskara 4.21 0.34 3.69 3.53 14.98
Mean 4.04 0.38 3.76 3.78 14.53
SEm+ = = = = =
CD at 5% 1.44 0.15 1.08 1.12 7.46
CV% 17.00 18.80 13.69 14.16 24.45
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Table 1.48 : Yield parameters of cashew genotypes in MLT-V at Pilicode centre (2008 Planted)

Flowering duration Ratio of
Accession No. (days) No. of . r.nale: No. of ?uts/
Range Mean panicles/ m bisexual m
flowers

BPP-4 - - - - -
BPP-6 95- 105 100 7.14 0.10 1.34
BPP-8 53-60 57 3.50 0.01 1.83
Bhubaneswar-1 50-65 54 5.50 0.10 2.00

Chintamani-1 - - - - -

Jhargram-1 - - - - -
Madakkathara-1 90-108 96 5.90 0.11 3.90
Madakkathara-2 60-68 64 4.75 0.10 0.44
K-22-1 80-88 84 5.19 0.09 1.94
Dhana 90-100 96 4.25 0.30 0.63
Kanaka 105-115 110 5.91 0.08 1.29
Priyanka 118-130 122 4.98 0.09 2.66
Amrutha 90-107 98 5.97 0.12 2.17

Vengurla-1 - - - - -
Vengurla-4 60-78 69 4.69 0.09 0.98

Vengurla-6 - - - - -
Vengurla-7 30-40 34 5.69 0.10 1.25
VRI3 40-54 47 4.25 0.10 0.63
NRCC Sel2 80-86 83 4.24 0.17 1.21
Ullal-1 40-48 44 2.75 0.08 0.50
Ullal-3 20-35 27 4.88 0.12 0.25

Ullal-4 - - - - -
UN-50 60-78 69 6.88 0..10 1.25
Goa-1 20-30 24 5.44 0.13 0.69
Bhaskara 90-100 95 4.37 0.11 1.72
CD at 5% - - 1.74 0.06 0.92
CV% - - 16.33 26.83 31.31

Table 1.49 : Yield parameters of cashew genotypes in MLT-V at Pilicode centre (2008 Planted)

Annual nut SpEs
Accession No. Nut wt. (g) Apple wt. (g) | . (kg/tree) (for 3
yield (kg/tree)
Harvests)
BPP-4 - - - -
BPP-6 5.80 101.00 0.95 1.76
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BPP-8 10.35 92.50 10.50 10.83
Bhubaneswar-1 5.25 73.50 10.24 11.00
Chintamani-1 - - oS -
Jhargram-1 - - - -
Madakkathara-1 7.32 47.50 2.75 6.75
Madakkathara-2 7.15 63.50 6.41 10.86
K-22-1 7.80 52.00 8.87 10.94
Dhana 8.00 61.50 2.46 3.67
Kanaka 9.90 60.00 6.79 10.51
Priyanka 11.20 62.25 15.78 26.68
Amrutha 11.35 63.00 11.50 15.49
Vengurla-1 - - - -
Vengurla-4 7.43 53.00 1.38 2.17
Vengurla-6 - - - -
Vengurla-7 9.00 48.75 3.29 4.77
VRI3 6.13 52.00 1.43 2.70
NRCC Sel2 11.00 85.50 0.88 2.87
Ullal-1 7.10 50.00 1.90 3.48
Ullal-3 7.33 53.00 3.71 5.92
Ullal-4 - - - -
UN-50 10.28 62.50 2.70 4.13
Goa-1 6.75 57.50 2.09 2.69
Bhaskara 7.65 54.00 0.98 4.95
SEmt - - - -
CD at 5% 0.31 6.23 1.16 1.28
CV% 1.81 4.72 11.10 8.15

VRIDHACHALAM

Table 1.50 : Vegetative parameters of cashew genotypes in MLT-V at Vridhachalam centre (Year of
Planting- 2008)

Mean Mean Mean canopy spread (m)
. . Mean canopy
Accession tree ht. | stem girth 2
E-W N-S area (m°)
(m) (cm)

BPP-4 3.76 41.6 4.74 5.10 34.29
BPP-6 3.72 44.2 4.56 5.16 33.46
BPP-8 3.15 46.8 4.42 5.94 38.01
Bhubaneswar-1 3.70 45.4 4.46 5.65 36.20
Chintamani-1 3.82 46.4 4.44 5.48 34.85
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Jhargram-1 3.75 49.2 4.56 6.10 40.24
Madakkathara-1 3.80 50.6 4.64 5.45 36.05
Madakkathara-2 3.50 52.4 4,92 5.35 37.35
K-22-1 3.56 48.6 4.40 5.10 31.96
Dhana 3.32 48.4 4.72 5.44 36.56
Kanaka 3.64 47.6 4,76 5.81 39.57
Priyanka 3.61 46.4 452 5.80 37.72
Amrutha 3.72 46.4 4.68 5.52 36.84
Vengurla-1 3.85 47.2 5.12 5.91 43.08
Vengurla-4 3.64 49.4 4.36 5.20 32.37
Vengurla-6 3.66 51.2 3.81 5.48 30.56
Vengurla-7 3.48 48.1 4.45 5.61 35.84
VRI-3 3.64 46.6 4.84 5.59 38.52
NRCC Sel-2 3.92 50.2 4.68 4.98 33.05
Ullal-1 3.98 48.2 5.02 5.24 37.28
Ullal-3 3.74 48.6 471 5.55 37.28
Ullal-4 4.25 46.6 5.54 5.60 43.95
UN-50 3.96 45.1 5.32 5.68 42.85
Goa-1 3.99 47.1 4.74 5.72 38.75
Bhaskara 4.10 45.3 4.60 5.59 36.77
SEm t 0.22 0.42 0.36 0.26 0.16

CD at 5% 0.48 0.84 0.74 0.62 0.40

Table 1.51 :Yield parameters of cashew genotypes in MLT-V at Vridhachalam centre

Flowering duration | Mean no. Ratio of
. (days) of male : Mean no. Mean no. of
Accession No. . . of nuts/ .
Range Mean panicles/ bisexual 2 nuts/ panicle
m’ flowers m
BPP-4 68-80 74 14.8 0.21 19.4 3.2
BPP-6 70-82 76 16.8 0.24 20.4 3.2
BPP-8 65-75 70 18.2 0.25 20.2 4.8
Bhubaneswar-1 65-71 68 12.6 0.19 15.4 4.9
Chintamani-1 60-64 62 14.8 0.23 20.4 4.6
Jhargram-1 68-72 70 13.4 0.12 12.4 4.2
Madakkathara-1 69-75 72 16.8 0.22 20.4 4.8
Madakkathara-2 72-80 76 19.2 0.19 18.2 5.2
K-22-1 73-77 75 14.8 0.12 11.6 6.2
Dhana 71-81 76 12.8 0.23 22.4 6.8
Kanaka 66-72 68 14.2 0.15 14.2 5.8
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Priyanka 62-66 64 14.2 0.24 22.4 5.8
Amrutha 72-84 78 11.8 0.26 24.6 6.4
Vengurla-1 80-86 83 10.2 0.12 11.8 4.8
Vengurla-4 70-82 76 11.6 0.28 24.6 6.0
Vengurla-6 70-74 72 15.4 0.26 22.8 5.6
Vengurla-7 72-76 74 16.2 0.27 24.6 5.6
VRI-3 81-87 84 20.4 0.30 29.4 3.4
NRCC Sel2 68-72 70 19.8 0.26 24.8 5.0
Ullal-1 70-74 72 14.2 0.16 14.6 5.0
Ullal-3 70-82 76 13.8 0.20 18.2 4.8
Ullal-4 72-76 74 14.8 0.17 24.2 12.0
UN-50 79-85 82 15.2 0.14 12.4 4.6
Goa-1 80-92 86 14.8 0.21 20.2 4.6
Bhaskara 72-84 78 18.4 0.24 22.4 10.0
SEm # 2.4 1.16 2.80 0.14

CD at 5% 4.6 3.62 6.12 0.24

The average nut weight, nuts/ panicle' and nuts/ m’ showed significant variations among
the cashew varieties. The average nut weight varies from 5.8 gto 7.8 g. Maximum nut weight of 7.8
g was recorded by Priyanka. The varieties BPP4, BPP-8, Madakkathara-2, Amrutha, Vengurla-4,
Vengurla-7, VRI 3 and Ullal-4 recorded nut weight of 7.2g (Table 1.50and 1.51).

Apple weight varies from minimum of 51.2 g in BPP 6 to maximum of 70.0 in Priyanka.
Shelling ranged from 26.2 % (BPP.-4) to 30.2 % (Vengurla-4). Nut yield/ tree recorded significant
differences among the varieties. The mean annual nut yield plant’(kg) varies from 3.62 kg
(Bhubaneswar 1) to 7.30 kg (VRI-3) with cumulative nut yield of 10.35 kg (Bhubaneswar 1) to 17.87
kg (VRI 3) at fifth harvest (Table 1.52).

Table 1.52 : Yield parameters of cashew genotypes in MLT-V at Vridhachalam centre (Year of
Planting- 2008)

Cum. yield
. Mean Vean Shelling Mean a.nnual (kg/tree)
Accession No. apple wt. nut yield

Nut wt. (g) (&) % (kg/tree) (for 5

Harvests)
BPP-4 7.2 63.3 26.2 5.00 14.38
BPP-6 5.0 51.2 27.4 5.62 15.36
BPP-8 7.2 66.2 28.0 5.10 15.30
Bhubaneswar-1 6.6 56.7 26.8 3.62 10.35
Chintamani-1 6.0 66.6 27.0 3.85 11.34
Jhargram-1 5.8 53.3 28.2 3.62 10.99
Madakkathara-1 6.2 52.7 28.0 4.75 14.27
Madakkathara-2 7.2 60.4 29.2 4.70 13.42
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K-22-1 6.6 59.4 30.0 5.02 14.24
Dhana 7.0 59.5 28.6 5.00 13.68
Kanaka 6.6 56.7 27.8 5.25 14.91
Priyanka 7.8 68.1 29.4 5.10 14.46
Amrutha 7.2 61.2 29.8 5.10 14.04
Vengurla-1 6.6 60.7 29.0 6.20 15.98
Vengurla-4 7.2 70.0 30.2 6.30 16.44
Vengurla-6 6.8 58.4 28.4 4.50 12.64
Vengurla-7 7.2 67.6 29.2 4.70 14.26
VRI-3 7.2 59.0 27.4 7.30 17.87
NRCC Sel2 7.0 60.2 28.6 4.20 12.24
Ullal-1 6.8 53.0 29.2 3.80 12.14
Ullal-3 7.0 51.8 28.2 4.20 12.50
Ullal-4 7.2 59.0 28.0 5.20 14.07
UN-50 7.0 56.2 29.2 4.80 13.42
Goa-1 7.0 61.6 30.0 4.75 13.25
Bhaskara 6.8 62.5 28.6 6.20 15.34

SEmit 0.08 1.38 0.18 0.08

CD at 5% 0.24 2.94 0.42 0.24
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Gen.3. Multilocation Trial — VI (Special MLT)

Centres: West Coast : Paria
Plains / others : Darisai, Kanabargi and Tura

The objective of this experiment is to evaluate selected released varieties in new centres
started during X1 Plan (2009).

Experimental details:
Two rows each, of the cashew varieties (listed below) comprising of six plants per row.

Varieties:
NRCCSel-2 Bhaskara BPP-8 Dhana VRI-3
VRI(CW)H-1 H303 Vengurla-4 (Common check) Local Check *

* Local Check for New Centres:

BAU Centre : BPP-8
Paria, Arabhavi & Tura : V-4
TURA
Table 1.53 : Performance of Cashew Varieties under Special Multi Location trial
No. Variety Year of | Plant Ht. (m) Trunk Mean canopy Remarks
plantation Girth (cm) spread (m)
E-W N-S
1 Dhanna 2010 3.7 47 4.60 3.20 Average
fruiting 1kg
kg/plant
2 | VRI(CW)H1 2011 2.4 20 2.40 2.50 Average 350
grm./p
3 |Vv4 2010 33 30 4.60 3.10 750 g/plant
4 H-303 2010 3.5 32 3.50 2.70 -do-
5 | Bhaskara 2014-15 1.80 15 1.2 0.90 No fruiting
was seen
6 | BPP-8 2014-15 1.40 15 1.30 1.20 -do-
7 | Vengurla-4 | 2014-15 1.80 14 1.55 145 -do-
8 | VRI3 2014-15 1.80 17 1.60 150 -do-
9 | NRCCSel.2 | 2014-15 1.4 17 1.60 1.55 -do-
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Gen.4. Hybridization and Selection

Centres: East Coast : Bapatla, Bhubaneshwar, Jhargram and Vridhachalam
West Coast : Goa, Pilicode and Vengurla
Plains / others : Hogalagere

The objective is to utilize the accessions with high yield and other desirable traits selected from the
germplasm conserved at various AICRP centres as parents, to combine the desirable traits such as high yield,
bold nut, cluster bearing habit, compact canopy, short flowering period, late synchronized flowering and high
shelling percentage in single genotype.

BAPATLA

As a result of continuous crossing programme and systematic evaluation the BPP-1, BPP-2,
BPP-8 and BPP-9 were released as hybrid varieties and T.N0.10/19 and T.No. 30/1 is proposed for
releaseas BPP-10and BPP-11.

Existing F1 progenies have been evaluated for the vegetative characters, duration of flowering,
yield, nut weights etc., and the datais presented in the (Table 1.54 and 1.55).

Table 1.54 : Growth parameters of different cashew hybrids at Bapatla Centre planted during 1997

Hybrid Cross Pl?nt CarTopy SFem Canopy Canopy surface
No. Combination height height girth spread(m) area (m?)
(m) (m) (cm)

H-9 T273xT72 7.1 6.1 125.00 9.9 122.94
H-14 T 228 xT2/22 6.6 6.3 135.00 8.4 99.83
H-19 T 228 xT2/22 6.7 6.3 125.00 8.7 105.37
H-36 F.No3xT30/1 7.5 6.5 110.00 13.8 205.39
H-38 BPP 6T2/22 6.3 6.0 140.00 10.4 129.64
H-49 BPP-8 x T2/22 8.0 7.55 140.00 12.3 189.05
H-61 T71xT273 5.6 5.4 105.00 12.1 153.05
H-64 T71xT273 6.7 6.5 140.00 8.2 100.25
H-65 T71xT273 8.1 7.9 155.00 10.1 147.69
H-67 T71xT273 7.8 7.4 140.00 11.8 176.37
H-76 T71xT273 7.9 7.5 135.00 11.1 162.59
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Table 1.55 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 1997

Duration

Hybrid Cross Da'te of Date of of No. czf sex | Nuts No. of
No. combination ﬁrSt. Iast. Flowering ﬂowermgz ratio | / m? nut.s/

Flowering| Flowering ) laterals/m panicle
H-9 | T273xT72 15.2.16 4.5.16 80.0 22.0 0.08 | 27.0 2.75
H-14 | T228xT2/22 20.2.16 01.5.16 72.0 35.0 0.23 | 56.0 4.25
H-19 | T228xT12/22 15.3.16 20.5.16 67.0 20.0 0.11 | 21.0 1.50
H-36 | FNo3xT30/1 | 25.2.16 25.4.16 61.0 20.0 0.18 | 30.0 3.50
H-38 | BPP6xT2/22 | 28.2.16 30.4.16 63.0 24.0 0.12 | 66.0 4.00
H-49 | BPP-8xT2/22 | 15.2.16 3.5.16 81.0 20.0 0.21 | 25.0 2.20
H-61 | T71xT273 20.2.16 26.4.16 65.0 26.0 0.08 | 56.3 5.00
H-64 | T71xT273 20.2.16 26.5.16 97.0 22.0 0.08 | 20.0 1.50
H-65 | T71xT273 1.2.16 7.5.16 69.0 24.0 0.16 | 21.0 1.50
H-67 |T71xT273 2.2.16 20.4.16 79.0 24.0 0.17 | 61.3 3.50
H-76 | T71xT273 18.2.16 26.4.16 69.0 20.0 0.15 | 38.0 2.75

Table 1.56 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 1997

Hybrid Cross Nut wt. Apple Shelling Annual nut Cum.yield

No. combination (g8) wt. (g) % yield@14th (kg/tree (for

harvest(2016) | 14 Harvests)
(kg/tree)

H-9 T273xT72 4.25 40.0 30.14 2.80 94.28
H-14 T 228 xT2/22 7.61 35.0 27.34 24.20 142.14
H-19 T 228 xT2/22 5.73 45.0 29.68 0.350 90.06
H-36 F.No 3 xT30/1 8.33 60.0 28.80 14.35 171.80
H-38 BPP 6 xT2/22 5.03 30.0 30.42 15.50 129.93
H-49 BPP-8 x T2/22 7.04 50.0 23.48 11.60 118.28
H-61 T71xT273 3.62 35.0 34.50 13.00 101.05
H-64 T71xT273 3.49 30.0 27.30 1.75 102.13
H-65 T71xT273 3.87 30.0 33.10 5.10 94.27
H-67 T71xT273 6.14 30.0 30.12 9.70 170.55
H-76 T71xT273 5.62 32.50 29.30 1.80 129.73

Among the different hybrids of 1997 evaluated the mean nut weight was found highestin H-36
(8.33g) followed by H-14 (7.61g). The maximum apple weight was recorded in H-36 (60.0g). The
shelling percentage was found highest in H-61 (34.50) followed by H-65 (33.10). The annual nut yield
per tree was recorded maximum in H-14 (24.20kg) followed by H-38 (15.50kg). The cumulative nut
yield was found maximum in H-36 (171.80kg per tree) followed by H-67 (170.55kg per tree) for 14
annual harvests (Table 1.56).
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Table 1.57 : Growth parameters of different cashew hybrids at Bapatla Centre planted during 1999

Hy. Cross Combination Plant Canopy Stem Canopy spread Canopy
No height height girth (m) surface area
(m) (m) (cm) (m?)
H132 | TNO 71X TNO 273 5.2 4.7 74.00 4.3 31.8
H136 | TNO 71X TNO 273 6.8 6.3 108.00 8.8 106.1
H150 | BPP5XBPP9 6.0 5.5 82.00 4.7 44.1
H151 | T NO 228X Priyanka 7.2 6.8 106.00 8.6 107.8
H159 | TNO 30/1X T NO 228 7.2 7.0 80.00 6.8 82.3
H165 | BPP6XBPP9 6.8 6.5 72.00 9.0 111.8
H168 | Priyanka X T NO 30/1 6.7 6.4 73.00 5.8 63.4
H169 | BPP8XBPP6 7.0 6.5 104.00 9.5 120.1
H170 | BPP8XPriyanka 6.5 6.1 65.00 4.8 48.9

Table 1.58 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 1999

Hybrid | Cross Combination Date of | Date of | Durati No. of Sex | No.of | No. of
No. first last on of | flowering | Ratio | Nuts/ | nuts/pa
Flowering | Flowering | Flower | laterals/ m? nicle
ing m?
H132 | TNO 71x TNO 273 25.1.16 | 16.4.16 83.0 25.0 0.16 40.0 4.0
H136 | TNO 71x TNO 273 20.1.16 | 21.4.16 93.0 22.0 0.14 33.0 4.0
H150 | BPP5x BPP9 1.3.16 25.4.16 56.0 25.0 0.33 10.2 2.0
H151 | T NO 228x Priyanka 20.2.16 | 15.5.16 86.0 32.0 0.15 24.0 3.0
H159 | TNO30/1xTNO 228 | 28.2.16 | 26.4.16 59.0 28.0 0.13 18.4 2.5
H165 | BPP6x BPP9 20.1.16 | 26.4.16 98.0 20.0 0.13 21.2 2.0
H168 | Priyanka x TNO 30/1 | 20.2.16 | 21.4.16 62.0 26.0 0.17 14.0 2.0
H169 | BPP8x BPP6 31.1.16 5.5.16 96.0 23.0 0.14 15.2 2.0
H170 | BPP8x Priyanka 2.2.16 7.4.16 66.0 25.0 0.09 15.2 1.2

Among the different hybrids of 1999 evaluated the mean nut weight was recorded maximum
in H-165 (6.80g) followed by H-170 (6.70g). The apple weight was also recorded maximum in H-169
(55.0g) followed by H-165 (40.0g). The shelling percentage was recorded maximum in H-151 (33.21)
followed by H-159 (32.16). The mean annual nut yield was recorded highest in H-136 (6.9kg/tree)
followed by H-151 (6.6kg/tree). The cumulative nut yield per tree was found maximumin H-136 & 151
(56.10kg) followed by H-132 (55.60kg) for 7 annual harvests (Table 1.59).
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Table 1.59 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 1999

Hybrid Cross combination Nut | Apple wt. |Shelling %| Annual nut | Cum. yield
No. wt. (g) (g) yield (kg/tree) (for
(kg/tree) 7 Harvests)
2016 2010-16
H132 TNO71xTNO 273 4.9 25.0 22.18 5.3 55.6
H136 TNO71xTNO 273 4.8 35.0 31.20 6.9 56.1
H150 BPP5x BPP9 5.2 35.0 30.10 0.6 27.8
H151 T NO 228 x Priyanka 5.1 30.0 33.21 6.6 56.1
H159 TNO30/1xTNO 228 3.8 25.0 32.16 0.5 36.7
H165 BPP6x BPP9 6.8 40.0 26.43 2.0 43.6
H168 Priyanka x T NO 30/1 4.1 30.0 30.24 0.6 51.3
H169 BPP8x BPP6 4.7 55.0 32.15 3.3 38.1
H170 BPP8x Priyanka 6.7 35.0 30.01 2.2 44.7

Table 1.60: Growth parameters of different cashew hybrids at Bapatla Centre planted during 2000

Hybrid No. Cross Combination Plant Canopy | Stem Canopy Mean
height height girth spread canopy
(m) (m) (cm) (m) surface area

(m?)

H179 BPP-6X T NO 2/22 5.5 5.3 85.00 5.6 52.1
H180 BPP-6X T NO 2/22 7.2 6.8 115.00 11.3 155.8
H186 TNO 228X T NO 273 6.2 5.8 125.00 11.1 139.9
H187 TNO 228X T NO 273 5.2 5.0 95.00 7.3 70.9
H190 TNO 228X T NO 273 5.2 3.7 85.00 6.9 54.2
H194 TNO 228 XF NO5 6.1 5.7 125.00 11.0 136.8
H197 TNO 228 XF NO5 5.7 5.4 95.00 10.4 121.6
H200 TNO 228 X BPP8 5.6 5.4 128.00 9.0 99.3
H218 Priyanka X T NO30/1] 5.2 4.9 105.00 10.8 122.7
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Table 1.61 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 2000

Hybrid | Cross combination Date of Date of Durati No. of Sex | Nuts | No. of

No. first last onof | flowering | Ratio | / m? | nuts/p
Flowering | Flowering | Flower | laterals/ anicle
ing m?
H179 | BPP-6 XT NO 2/22 20.2.16 21.4.16 62.0 30.0 0.20 | 15.0 2.0
H180 | BPP-6 XT NO 2/22 20.3.16 27.5.16 69.0 28.0 0.15 9.0 1.0

H186 | TNO 228X T NO 273 31.1.16 7.5.16 98.0 22.0 0.19 | 45.0 4.0
H187 | TNO 228X T NO 273 28.2.16 16.4.16 49.0 23.0 0.08 | 37.0 2.2
H190 | TNO 228X T NO 273 12.2.16 11.4.16 60.0 26.0 0.06 | 49.0 4.0

H194 | TNO 228 XF NO5 20.2.16 6.5.16 77.0 20.0 0.17 | 41.2 4.2
H197 | TNO 228 XF NO5 13.3.16 25.5.16 74.0 20.0 0.14 | 36.0 4.2
H200 | TNO 228 X BPP8 21.2.16 7.5.16 77.0 22.0 0.26 | 18.0 3.0

H218 | Priyanka X TNO 30/1 15.1.16 1.5.16 108.0 21.0 0.21 | 38.2 4.0

Table 1.62 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 2000

Hybrid Cross combination Nut wt | Apple | Shelling | Annual nut | Cum.nut yield
No. (g) wt. (%) yield @7™ | (kg/tree) (for
(g) harvest 7 Harvests)
(kg/tree) 2010-16
2016
H179 BPP-6XTNO 2/22 5.70 30.00 28.06 1.00 47.42
H180 BPP-6X T NO 2/22 5.68 40.00 28.24 5.30 52.70
H186 TNO 228X T NO 273 5.12 35.00 30.14 11.4 60.15
H187 TNO 228X TNO 273 3.64 30.00 26.76 2.95 45.97
H190 TNO 228X T NO 273 3.80 25.00 26.52 5.10 43.25
H194 | TNO 228 XF NO5 6.87 70.00 28.24 13.2 47.25
H197 TNO 228 X F NO5 4.96 40.00 28.96 14.60 65.65
H200 | TNO 228 X BPP8 5.04 55.00 30.38 4.45 38.85
H218 PriyankaXT NO 30/1 10.86 | 40.00 29.98 14.30 72.75

The mean nut weight was registered maximum in H-218 (10.86 g) followed by H-194 (6.87 g).
The mean apple weight was recorded highest in H-194 (70.0 g) followed by H-200 (55.0g). The shelling
percentage was found highest in H-200 (30.38) followed by H-186 (30.14). The annual nut yield per
tree was found highest in H-197 (14.60kg) followed by H-218 (14.30kg). The cumulative nut yield per
tree was found highest in H-218 (72.75 kg) which was followed by H-197 (65.55kg) for 7 annual
harvests (Table 1.62).
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Table 1.63 : Growth parameters of different cashew hybrids at Bapatla Centre planted during 2001

Hvbrid Plant Canopy Stem Canopy Canopy
y Cross Combination height height girth spread surface
No. 2

(m) (m) (cm) (m) area (m’)
H230 | T NO 228 x Priyanka 6.0 5.5 105.00 9.0 100.46
H232 | T NO 228 x Priyanka 5.2 5.05 100.00 7.5 74.06
H233 | T NO 228 x Priyanka 4.5 4.2 93.00 7.8 70.17
H238 | BPP5x T NO 2/22 5.2 4.6 90.00 8.8 87.23
H239 | BPP5xTNO 2/22 5.7 5.6 105.00 8.8 98.37

Table 1.64 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 2001

. No. of Mean
. Date of Date of | Duration .
Hybrid . . flowering | Sex | Nuts | no. of
Cross combination first last of . 2
No. . . . laterals/ | Ratio| / m® | nuts/p
Flowering | Flowering | Flowering 2 .

m anicle
H230 | TNO 228 X Priyanka | 13.2.16 8.5.16 86.0 25 0.20 45 4.0
H232 | TNO 228 X Priyanka 10.2.16 30.4.16 81.0 18 0.16 34 3.0
H233 | TNO 228 X Priyanka | 12.2.16 10.5.16 89.0 30 0.07 36 3.2
H238 | BPP5XTNO 2/22 10.2.16 10.5.16 91.0 24 0.28 43 3.2
H239 | BPP5XTNO 2/22 20.3.16 16.5.16 58.0 30 0.42 41 4.0

Table 1.65 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 2001

Hybrid Cross combination Nut wt. Apple |Shelling % | Annual nut Cum.yield
No. (8) wt. (g) yield (kg/tree) (for

(kg/tree) 7 Harvests)

2016 2010-2016
H230 T NO 228 X Priyanka 4.89 40 26.14 9.55 73.47
H232 T NO 228 X Priyanka 4.08 35 30.24 9.70 44.90
H233 T NO 228 X Priyanka 4.78 40 30.14 12.85 65.42
H238 BPP5 X T NO 2/22 5.00 45 23.24 4.20 48.20
H239 BPP5 X T NO 2/22 5.99 40 30.12 13.2 80.62

The mean nut weight was found highest in H-239 (5.99 g) followed by H-238 (5.00 g). The
shelling percentage was found maximum in H-232 (30.24) followed by H-239 (30.14). The mean
annual nutyield pertree was recorded maximum in H-230 (26.55kg) followed by H-233 (12.85 kg).The
cumulative nut yield was found maximum in H-239 (80.62kg/tree) followed by H-230 (73.47kg/tree)
for 7 annual harvests (Table 1.65).
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Table 1.66: Growth parameters of different cashew hybrids at Bapatla Centre planted

during 2006
Hybrid . PI.::mt Can.opy Stem girth Canopy Canopy
No. Cross Combination height height T spread surfacezarea
(m) (m) (m) (m°)
H292 BPP6XULLAL3 6.3 5.9 90.0 8.5 97.02
H293 BPP6XULLAL3 5.8 5.6 100.0 7.55 80.01
H294 BPP6XULLAL3 4.7 4.2 84.0 6.75 56.91
H295 BPP6XULLAL3 4.8 4.6 71.0 6.75 60.51
H298 BPP6XNRCC SEL2 5.3 4.8 70.0 6.45 58.53
H299 BPP6XNRCC SEL2 6.2 5.7 100.0 9.15 81.74
H300 BPP6XNRCC SEL2 53 4.4 72.0 6.45 55.29
H301 BPP6XNRCC SEL2 5.8 54 90.0 8.50 91.68
H302 BPP6XNRCC SEL2 4.8 4.4 64.0 5.65 46.04
H303 BPP6XNRCC SEL1 5.4 4.8 99.0 9.35 98.35
H304 BPP6XNRCC SEL1 4.5 4.4 77.0 6.20 51.98
H305 BPP6XNRCC SEL1 5.9 5.3 75.0 7.85 80.85
H306 BPP6XULLAL 4 4.0 3.0 76.0 7.5 56.52
H307 BPP6X ULLAL 4 5.0 4.8 74.0 8.5 85.01
H308 BPP6X ULLAL 4 2.5 1.9 35.0 3.10 11.73
H309 BPP6X ULLAL 4 5.5 4.9 90.0 8.55 86.85
H310 BPP6X ULLAL 4 4.3 3.4 59.0 4.85 31.45
H311 BPP6X ULLAL 4 6.1 5.0 90.0 9.10 96.58
H312 BPP6X ULLAL4 5.6 5.0 68.0 8.25 83.41
H313 BPP8X NRCC Sel 2 4.0 3.1 68.0 6.45 45.27
H314 BPP8X NRCC Sel 2 6.4 6.0 110.0 9.95 121.69
H315 BPP8X NRCC Sel 2 6.1 5.9 85.0 8 89.05
H316 BPP8X NRCC Sel 2 5.3 5.0 74.0 6.85 65.17
H317 BPP8X NRCC Sel 2 7.0 6.8 103.0 9.15 117.65
H318 BPP8X NRCC Sel 2 6.0 5.6 63.0 6.25 62.5
H319 BPP6X NRCC Sel 2 53 4.8 112.0 10.30 113.84
H320 BPP6X NRCC Sel 2 5.2 4.6 72.0 5.55 46.44
H321 BPP6X NRCC Sel 2 5.0 4.8 105.0 7.35 69.81
H322 BPP6X NRCC Sel 2 4.9 4.6 65.0 4.95 40.57
H323 BPP6X NRCC Sel 2 4.8 4.4 87.0 6.25 52.99
H324 BPP6X NRCC Sel 2 5.0 4.8 94.0 7.35 69.81
H325 BPP6X NRCC Sel 2 5.8 5.3 80.0 7.85 81.34
H326 BPP6X NRCC Sel 2 5.4 4.4 63.0 5.5 44.82
H327 BPP6X NRCC Sel 2 6.0 5.0 74.0 7.25 70.34
H328 BPP-8X ULLAL-4 3.3 3.10 61.0 9.70 87.72
H329 BPP-8XULLALA4 4.0 3.9 74.0 5.45 40.39
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H330 BPP-8XULLAL4 4.3 4.0 60.0 3.6 24.53
H331 BPP-8XULLAL4 4.0 3.8 65.0 6.25 48.28
H332 BPP-8XULLAL4 3.8 3.1 56.0 5.95 39.79
H333 BPP-8XULLAL4 4.0 3.9 56.0 4.8 34.21
H334 BPP8XBPP4 4.5 4.4 76.0 6.6 56.99
H335 BPP8XBPP4 4.2 4 69.0 7.2 60.82
H336 BPP8XBPP4 4.0 3.7 80.0 6.5 50.21
H337 BPP8XBPP4 4.0 3.7 72.0 5.2 36.90
H338 BPP8XT NO 228 4.9 4.7 85.0 8.5 84.61
H339 BPP8XT NO 228 4.7 4.5 60.0 6.35 54.93
H340 BPP8XT NO 228 5.1 4.9 83.0 8.20 82.26
H341 TNO 228 X BPP8 4.2 4.1 76.0 6.45 52.46
H342 TNO 228 X BPP8 3.1 2.2 58.0 4.45 21.87
H343 TNO 228 X BPP8 4.6 4.2 85.0 7.2 62.51
H344 TNO 228 X BPP8 5.0 4.7 87.0 6.8 61.92
H345 TNO 228 X BPP8 5.4 5.0 86.0 6.8 64.59
H346 TNO 228 X BPP8 5.0 4.5 69.0 5.55 46.09
H347 TNO 228 X BPP8 5.2 4.8 79.0 7 65.28
H348 TNO 228 X BPP8 5.1 4.7 91.0 7.15 66.34
H349 TNO 228 X BPP8 5.0 4.5 76.0 6.10 51.62
H350 TNO 228 X BPP8 5.1 4.4 70.0 7.35 66.12
H351 BPP6XNRC SEL 2 3.4 3.1 67.2 6.45 45.27
H352 BPP8X T NO 10/19 4.7 4.0 77.0 7.15 60.17
H353 BPP8X T NO 10/19 5.4 5.1 81.0 6.45 60.86
H354 BPP8X T NO 10/19 5.7 5.3 91.0 8.20 86.26
H355 BPP8X T NO 10/19 7.0 6.7 100.0 9.9 129.47
H356 BPP8X T NO 10/19 4.9 4.6 90.0 8.05 77.22
H357 BPP8X T NO 10/19 5.5 5.1 76.0 5.95 55.11
H358 BPP8X T NO 10/19 5.4 5.0 85.0 7.05 67.74
H359 BPP8XBPP3 4.0 3.8 60.0 5.55 41.04
H360 BPP8XBPP3 4.0 3.9 61.0 6 45.97
H361 BPP8XBPP3 4.8 4.7 83.0 6.35 56.53
H362 BPP8XBPP3 5.0 4.7 70.0 6.6 59.48
H363 BPP8XBPP3 3.5 3.3 60.0 4.3 26.33
H364 BPP8XBPP3 4.0 3.8 70.0 7 56.82
H365 BPP8XBPP3 5.0 4.8 86.0 7.5 71.24
H366 BPP8XBPP3 4.0 3.2 70.0 6.45 45.97
H368 T NO 228XBPP-8 5.1 4.6 106.0 6.5 57.45
H369 T NO 228XBPR8 5.9 4.8 93.0 6.75 62.21
H370 TNO 228XBPPR8 5.2 4.8 98.0 7.55 72.42
H371 T NO 228XBPPR8 4.5 3.8 81.0 6.65 52.31
H372 T NO 228XBPR8 3.1 2.9 52.0 5.5 34.54
H373 T NO 228XBPPR8 6.0 5.8 69.0 6.15 63.44
H374 T NO 228XBPR8 6.4 6.3 105.0 7.05 79.91
H375 T NO 228XBPR8 5.6 5.4 94.0 7.05 71.39
H376 T NO 228XBPR8 5.0 4.6 90.0 6.65 59.30
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Table 1.67 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 2006

Hybrid Cross Date of Date of | Duration No. of Nuts No. of
No. combination first last of flowering | / m”> | nuts/panicle
Flowering |Flowering |Flowering | laterals/
mZ

H292 BPP6 X ULLAE3 10.3.16 10.5.16 62 16 22 2.2
H293 BPP6 X ULLAE3 29.2.16 | 26.5.16 88 32 25 3
H294 BPP6 X ULLAE3 13.3.16 | 20.5.16 69 13 25 6
H295 BPP6 X ULLAE3 25.3.16 | 01.6.16 69 13 24 3
H297 BPP6XNRCC SEL2 | 10.3.16 14.5.16 66 29 6 1.2
H298 BPP6XNRCC SEL2 | 14.3.16 | 30.5.16 78 25 45 4
H299 BPP6XNRCC SEL2 | 29.2.16 | 30.4.16 62 16 22 3
H300 BPP6XNRCC SEL2 | 14.2.16 16.5.16 93 22 39 4
H301 BPP6XNRCC SEL2 | 25.2.16 15.5.16 81 18 8 3
H302 BPP6XNRCC SEL2 | 29.2.16 | 20.5.16 82 10 19 2
H303 BPP6XNRCC SEL1 | 21.2.16 | 26.5.16 96 15 20.2 2
H304 BPP6XNRCC SEL1 | 07.2.16 | 05.5.16 89 28 22 3
H305 BPP6XNRCC SEL1 | 10.3.16 1.6.16 84 12 6.2 1.2
H306 BPP6XULLAL 4 13.3.16 | 30.5.16 79 31 24.2 2
H307 BPP6X ULLAL 4 10.2.16 | 30.5.16 111 28 25 2
H308 BPP6X ULLAL 4 29.2.16 | 01.6.16 94 29 2 1
H309 BPP6X ULLAL 4 20.3.16 | 30.5.16 72 30 6.2 1.2
H310 BPP6X ULLAL 4 15.1.16 | 25.4.16 102 28 4.2 1.2
H311 BPP6XULLAL 4 29.2.16 | 30.5.16 92 34 5 1.2
H312 BPP6X ULLAL 4 29.3.16 | 28.5.16 61 18 5 1.2
H313 BPP8X NRCCSel 2| 31.3.16 | 30.5.16 61 19 26 2
H314 BPP8X NRCCSel 2| 15.3.16 | 31.5.16 78 21 23.2 3
H315 BPP8X NRCC Sel 2| 20.3.16 1.6.16 74 19 19 1.2
H316 BPP8X NRCC®l2 | 29.2.16 | 31.5.16 93 31 31.2 2.2
H317 BPP8X NRCCSel2| 9.3.16 31.5.16 84 21 24 2
H318 BPP8X NRCCSel2| 5.2.16 25.5.16 111 15 18.2 2.2
H319 BPP6X NRCCSel 2| 10.3.16 | 25.5.16 77 30 35 3.2
H320 BPP6X NRCC Sel 2| 15.2.16 1.6.16 108 20 26 2.2
H321 BPP6X NRCCSel 2 | 13.3.16 | 26.5.16 75 19 8.2 1
H322 BPP6X NRCCSel 2| 29.2.16 | 31.5.16 93 31 1.2 1
H323 BPP6X NRCC Sel 2| 20.3.16 | 30.5.16 72 32 28 2.2
H324 BPP6X NRCCSel 2| 29.2.16 | 25.5.16 87 23 23.2 4
H325 BPP6X NRCCSel 2| 29.2.16 | 31.5.16 93 28 27.8 3.25
H326 BPP6X NRCCSel 2 | 10.3.16 | 30.5.16 82 22 14.8 1.75
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H327 BPP6X NRCC Sel 2| 29.2.16 20.5.16 82 28 20 2
H328 BPP-8X ULLAL-4 16.1.16 31.5.16 137 26 35.8 3.5
H329 BPP-8XULLAL4 20.2.16 29.5.16 100 27 24.8 2.25
H330 BPP-8XULLAL4 29.2.16 20.5.16 82 26 37 2
H331 BPP-8XULLAL4 20.1.16 31.5.16 133 16 20.3 2
H332 BPP-8XULLAL4 13.1.16 31.5.16 140 32 15 2
H333 BPP-8XULLAL:4 10.3.16 25.5.16 77 20 20 2
H334 BPP8XBPP4 20.3.16 31.5.16 73 6 23 3
H335 BPP8XBPP4 29.2.16 26.5.16 88 10 5 1.25
H336 BPP8XBPP4 28.2.16 20.5.16 83 28 45 4
H337 BPP8XBPP4 31.1.16 25.5.16 116 11 21 3
H338 BPP8XT NO 228 21.2.16 20.5.16 90 31 26

H339 BPP8XT NO 228 25.1.16 30.4.16 97 20 22 2
H340 BPP8XT NO 228 16.2.16 22.5.16 97 24 32 3
H341 TNO 228 X BPP8 | 12.2.16 25.5.16 104 30 24 2
H342 TNO 228 X BPP8 29.2.16 30.5.16 92 18 28 3
H343 TNO 228 XBPP8 | 10.2.16 24.5.16 105 21 48 5
H344 TNO 228 X BPP8 | 20.2.16 15.5.16 86 33 76 6
H345 TNO 228 X BPP8 | 25.3.16 1.5.16 38 33 52 3
H346 TNO 228 X BPP8 | 10.3.16 31.5.16 83 27 32 2
H347 TNO 228 X BPP 29.2.16 10.5.16 72 29 30 2
H348 TNO 228 X BPP8 | 10.3.16 26.5.16 78 19 19 2
H349 TNO 228 X BPP8 | 16.3.16 1.6.16 78 32 18 2
H350 TNO 228 X BPP8 | 21.3.16 31.5.16 72 34 57 4
H351 BPP6XNRC SEL2 | 10.3.16 28.5.16 80 19 19 2
H352 BPP8X T NO 10/19] 29.2.16 25.5.16 87 26 19 2
H353 BPP8X T NO 10/19| 10.3.16 21.5.16 73 27 24 2
H354 BPP8XTNO 10/19| 29.2.16 27.5.16 89 27 32 3
H355 BPP8XTNO 10/19| 10.1.16 26.4.16 108 22 35 3
H356 BPP8X T NO 10/19| 10.3.16 31.5.16 83 28 32 3
H357 BPP8X T NO 10/19| 10.3.16 25.5.16 77 22 5 5
H358 BPP8X T NO 10/19| 22.2.16 16.5.16 85 27 31 3
H359 BPP8XBPP3 15.3.16 26.5.16 73 15 5 1
H360 BPP8XBPP3 26.1.16 30.5.16 126 22 26 3
H361 BPP8XBPP3 5.2.16 29.4.16 85 23 27 2
H362 BPP8XBPP3 16.2.16 31.5.16 106 21 28 2
H363 BPP8XBPP3 29.2.16 5.5.16 67 23 18 2
H364 BPP8XBPP3 10.3.16 1.5.16 53 25 19 2
H365 BPP8XBPP3 15.1.16 16.5.16 123 24 33 2
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H366 BPP8XBPP3 11.2.16 26.5.16 106 31 26 2
H368 T NO 228XBPR8 29.2.16 31.5.16 93 32 74 6
H369 T NO 228XBPR8 21.3.16 30.5.16 71 24 34 3
H370 T NO 228XBPP-8 10.3.16 30.5.16 82 30 61 4
H371 T NO 228XBPR8 11.3.16 30.5.16 81 23 49 5
H372 T NO 228XBPR8 29.2.16 26.5.16 88 19 21 4
H373 TNO 228XBPR8 23.3.16 30.5.16 69 32 17 1
H374 T NO 228XBPR8 16.3.16 30.5.16 76 17 6 1
H375 TNO 228XBPR8 10.2.16 10.5.16 91 20 28 4
H376 T NO 228XBPR8 20.3.16 25.5.16 67 26 33 3

Table 1.68 : Yield parameters of different cashew hybrids at Bapatla Centre planted during 2006

Hybrid | Cross combination | Nut wt. | Apple |Shelling Annual nut Cum nut yield
No. (g) wt. (g) (%) yield (kg/tree) | (kg/tree) (for 5
5™ harvest Harvests)
(2016) 2012-2016

H292 BPP6XULLAE3 5.89 40 29.12 2.25 9.40
H293 BPP6XULLAL3 5.98 50 26.5 3.8 10.07
H294 BPP6XULLALE3 6.09 40 27.14 4.80 10.05
H295 BPP6XULLAL3 4.18 60 25.34 2.70 10.76
H297 BPP6XNRCC SEL2 5.33 40 30.8 3.5 12.45
H298 BPP6XNRCC SEL2 5.10 35 31.51 6.5 19.75
H299 BPP6XNRCC SEL2 6.75 65 26.78 8.25 21.20
H300 BPP6XNRCC SEL2 6.34 60 30.10 7.10 18.31
H301 BPP6XNRCC SEL2 5.80 55 28.90 2.8 9.27
H302 BPP6XNRCC SEL2 5.49 60 28.24 2.25 8.6
H303 BPP6XNRCC SEL1 7.65 70 24.22 0.60 7.00
H304 BPP6XNRCC SEL1 6.45 45 29.67 4.90 16.2
H305 BPP6XNRCC SEL1 5.53 60 29.60 1.5 6.7
H306 BPP6XULLAL 4 4.73 45 23.20 9.85 19.6
H307 BPP6X ULLAL 4 5.62 50 25.6 6.60 12
H308 BPP6X ULLAL 4 3.82 45 26.4 0.10 2.9
H309 BPP6X ULLAL 4 5.26 45 27.4 1.45 53
H310 BPP6X ULLAL 4 5.26 45 30.10 3.45 11.25
H311 BPP6X ULLAL 4 6.20 50 29.80 3.10 10.70
H312 BPP6X ULLAL 4 5.03 45 26.20 2.35 10.50
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H313 BPP8X NRCC Sel 2 6.00 50 27.32 3.45 9.55
H314 BPP8X NRCCSel 2 7.25 45 29.93 6.40 19.10
H315 BPP8X NRCC Sel 2 6.2 45 25.80 1 14.50
H316 BPP8X NRCC Sel 2 6.16 50 20.10 8.50 20
H317 BPP8X NRCC Sel 2 5.32 35 22.17 6.375 28.325
H318 BPP8X NRCC Sel 2 6.07 45 28.95 3.30 14.10
H319 BPP6X NRCC Sel 2 6.38 50 25.64 12.90 34.35
H320 BPP6X NRCC Sel 2 6.10 45 26.74 6.05 12.30
H321 BPP6X NRCC Sel 2 8.72 50 31.33 3.30 15.10
H322 BPP6X NRCC Sel 2 6.65 35 27.80 0.65 3.45
H323 BPP6X NRCC Sel 2 5.35 50 24.5 1.45 11.40
H324 BPP6X NRCC Sel 2 6 40 26.94 4.10 13.10
H325 BPP6X NRCC Sel 2 6.08 45 25.80 3.60 14.40
H326 BPP6X NRCC Sel 2 4.26 40 25.60 1.20 6.95
H327 BPP6X NRCC Sel 2 6.47 45 26.60 5.30 15.40
H328 BPP-8X ULLAL-4 5.78 55 27.20 4.60 10.75
H329 BPP-8XULLAL4 5.88 50 21.95 6.40 12.65
H330 BPP-8XULLALA 7.77 47.5 24.06 1.40 3.85
H331 BPP-8XULLALA 5.62 61 24.2 3.7 13.55
H332 BPP-8XULLAL4 7.35 72.5 31.5 4.2 9.35
H333 BPP-8XULLAL4 6.96 52.5 30.72 2.50 6.10
H334 BPP8XBPP4 6.17 42.5 26.30 2.00 9.22
H335 BPP8XBPP4 6.94 32.5 28.97 0.60 6.30
H336 BPP8XBPP4 4.33 35 29.84 13.80 26.65
H337 BPP8XBPP4 5.74 52.5 24.23 1.10 10.93
H338 BPP8XT NO 228 8.12 37.5 29.37 7.2 14.75
H339 BPP8XT NO 228 6.9 35 32.46 14.20 20.52
H340 BPP8XT NO 228 7.15 40 32.47 2.40 19.60
H341 TNO 228 X BPP8 6.05 41 22.88 2.65 13.62
H342 T NO 228 X BPP8 6.52 22.5 26.04 4.5 14.15
H343 TNO 228 X BPP8 431 25 31.86 6.15 15.60
H344 TNO 228 X BPP8 4.15 20 31.20 11.70 28.60
H345 TNO 228 X BPP8 4.85 25 29.20 6.10 16.75
H346 TNO 228 X BPP8 6.42 22.5 29.84 1.60 7.33
H347 TNO 228 X BPP8 8.03 325 28.11 3.2 15.24
H348 TNO 228 X BPP8 6.2 50 30.10 1.8 9.6
H349 TNO 228 X BPP8 4.09 22.5 28.26 3.40 15.15
H350 TNO 228 X BPP8 6.58 325 35.36 10.30 24.60
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H351 BPP6XNRC SEL 2 7.15 30.0 30.85 9.05 18.40
H352 BPP8X T NO 10/19 6.51 47.5 28.20 4.55 14.02
H353 BPP8X T NO 10/19 6.86 50 20.16 4.10 13.80
H354 BPP8X T NO 10/19 9.04 60 23.20 5.9 11.30
H355 BPP8X T NO 10/19 7.29 32.5 26.09 21.25 54.51
H356 BPP8X T NO 10/19 4.43 25 26.48 2.20 25.90
H357 BPP8X T NO 10/19 4.58 35 27.28 1.05 7.55
H358 BPP8X TNO 10/19 8.48 42.5 28.58 3.90 16.78
H359 BPP8XBPP3 10.28 55 24.95 5.25 9

H360 BPP8XBPP3 6.13 25 31.32 7.80 13.38
H361 BPP8XBPP3 6.19 42.5 26.23 5.25 17.85
H362 BPP8XBPP3 8.22 42.5 27.63 10.90 23.18
H363 BPP8XBPP3 6.97 25 27.88 4.45 10.32
H364 BPP8XBPP3 6.84 50 22.49 2.05 15.46
H365 BPP8XBPP3 6.37 50 22.86 23.6 55.45
H366 BPP8XBPP3 5.43 30 23.42 6.75 18.33
H368 TNO 228XBPR8 4.59 40 22.15 16.60 35.53
H369 TNO 228XBPR8 7.5 45 27.87 2.90 7.48
H370 TNO 228XBPR8 5.8 51 23.80 14.40 30.85
H371 T NO 228XBPR8 7.18 55 32.59 12.75 23.45
H372 TNO 228XBPR8 3.3 20 23.04 1.40 4.61
H373 TNO 228XBPR8 3.55 32.5 26.2 3.7 11.04
H374 TNO 228XBPR8 6.43 41 27.8 1.65 10.03
H375 TNO 228XBPR8 5.48 20 27.24 4.6 10.03
H376 TNO 228XBPR8 6.04 41 315 7.3 9.90

The mean nut weight was found highestin H-359 (10.28g) followed by H-321 (8.72g). The shelling
percentage was highest in H-371 (32.59) followed by H-350 (35.36). The mean annual nut yield per tree
was recorded highest in H-355 (21.25kg/tree) followed by H- 370 (14.40kg/tree). The cumulative nut
yield was found highest in H-365 (55.45kg) followed by H- 355 (54.51kg/tree) for 5 annual harvests
(Table 1.68).

BHUBANESWAR
The vegetative characters of promising hybrids are presented in the Table 1.69.
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Table 1.69 : Growth parameters of different cashew hybrids at Bhubaneswar Centre during the

year *
Hybrid Cross Year of Tree St.em Canopy spread Canop\g
No combination Plantin b ([, Al (m) L)
: & (cm) E-W N-S
2002
B6-27 RP-1xVTH711/4 5.6 75.4 4.5 5.4 19.23
C6-41 RP 2 x Kankady 3.7 70.4 4.2 4.4 14.56
D6-19 M44/3 x VTH 711/4 4.8 80.2 4.8 5.0 18.84
C2-6 RP 2 x Kankady AUE 6.3 84.5 5.8 6.3 28.73
E7-2 OC56 xVTH 711/4 5.7 75.7 5.3 5.8 24.17

*Results of single plant evaluation

Table 1.70 : Yield parameters of different cashew hybrids at Bhubaneswar Centre

Hybrid Cross Flowering duration No. of Ratio of | Nuts/ No. of
No. combination (days) flowering male : m’  |nuts/panicle
Range Mean | laterals/ | bisexual
m? flowers
RP-1 x VTH - [ 4"  week of
Bg 27 711/4 Jan. to 3™ 83 19.62 0.16 27.32 3
week of Apr.
4™ week o:
t
Coun RP 2 x Kankady 20 0 471 gg 18.43 0.14 | 25.58 3
week of
Apr.
M44/3 x VTH | 3®  week of
Ds.19 711/4 Jan. to 37| 84 20.10 0.18 23.88 3
week of Apr.
RP 2 x| 1st week of
Co6 Kankady Jan. to 1st 87 20.53. 0.31 30.24 5
week of Apr.
OC 56 x VTH| 1st week of
Eso 711/4 Feb. to 3rd 77 19.20 0.09 21.62 3
week of Apr.
RP-1 x VTH - [ 4"  week of
Bg 27 711/4 Jan. to 3" 83 19.62 0.16 27.32 3
week of Apr.

*Results of single plant evaluation
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The results on yield attributing traits and nut yield revealed that hybrid D6-19 recorded
maximum nut weight (9.0g) while apple weight was recorded maximum in hybrid E7-2 (92.0g). Mean
annual nut yield (kg tree™) and cumulative nut yield (kg tree™) were recorded maximum in hybrid C2-6
(12.4 & 36.6) followed by D6-19 (9.0 & 28.6) and B6-27 (8.6 & 28.1) respectively. Shelling was recorded
maximum for hybrids C2-6 (32.29%) followed by B6-27 (31.61%), C6-41 (30.66%), E7-2 (29.74) and D6-
19(28.16) (Table 1.71).

Table 1.71 : Yield parameters of different cashew hybrids at Bhubaneswar Centre

Hybrid Cross combination Nut wt (g) | Apple wt. | Shelling | Annual nut | Cum.
No. (g) % yield yield
(kg/tree) |(kg/tree)
(for 10
Harvests)
Bg.27 RP-1x VTH 711/4 8.2 65.0 31.61 8.6 28.1
Ce.a1 RP2 x Kankady 8.5 69.0 30.66 7.2 25.4
Dg.19 M44/3 x VTH 711/4 9.0 70.0 28.16 9.0 28.6
9
Harvest
Cas RP 2 x Kankady 7.4 35.0 32.29 12.4 36.6
) OC56 x VTH 711/4 8.3 92.0 29.74 8.3 22.6

*Results of single plant evaluation

GOA

a). Performance of 1" set of Hybrids (6™ harvest)

tree height, canopy spread and collar girth (Table).

Vigorous growth in Hybrids H-31/05, H-22/05 and H21/05 continued by recording the higher
Among the precocious hybrids, H-31/05 was

observed to be severely affected by TMB and leaf webber, because of which nut yield was adversely
affected (Table 1.72).

Table 1.72 : Growth performance of cashew hybrids

Sl. Hybrid Parental Year of | Growth during current season TMB

No. combination First Height | Collar Canopy Incidence
Flowering () | girth | Spread (m) and

(cm) growth
Year NXS |[EXW

1 | H-5/05 Goa—1(B2) X Tis—=3 | 2010 4.1 55.2 2.9 3.2 | LowTMB

2 | H-14/05 | Goa-1(B2) X Tis—-3 | 2009 4.3 59.8 | 2.8 3.1 | LowTMB

3 |H-11/05 [Goa 1 (B2) X KN| 2008 4.4 68.3 3.9 4.3 | High TMB

2/98
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4 | H-12/05 | Valpoi-7 X V-4 2009 4.6 64.7 4.1 43 | Low TMB
5 | H-13/05 |[GNJ-2 X Goa - 1| 2010 4.3 68.2 3.9 45 | Low TMB
(B2)
6 | H-21/05 | Valpoi—7 X Tis—3 2008 5.2 80.2 4.5 4.7 | Low TMB,
Vigorous
&
precocious
7 | H-22/05 |[Goa -1 (B2) X | 2009 5.4 85.2 3.9 4.2 | vigorous
Valpoi— 2
8 | H-23/05 | Goa-1 (B2) X Valpoi | 2009 4.8 75.5 4.0 4.8 | High TMB
-2
9 | H-27/05 | V-4 XTis—3 2011 4.4 72.5 4.2 4.6 | High TMB
10 | H-29/05 | Goa—-1(B2) X V-4 2009 4.2 66.3 3.9 4.1 | High TMB
11 | H-30/05 | Goa—-1(B2) X V-4 2010 35 55.4 2.5 3.7 | Slow
growth
12 | H-31/05 | Goa—-1(B2) X V-4 2008 5.9 92.0 5.9 6.5 | High
TMB,
vigorous

Raw nut yield varied from 3.12kg/tree ( H-5/05) to 9.27 kg/tree (H-21/05) with mean nut
weight of 7.62g and shelling percentage of 28.35 in the former, and 8.32 g nut weight and 29.02 % of
shelling in the latter respectively (Table). Nut yield performance in H-31/05 (8.86kg/tree) was
severely affected by the heavy incidence of TMB unlike that (12.45 and 14.56kg/tree) in the previous
years. Other hybrids such as H-11/05 (6.42 kg/tree, 7.42g nut weight and 28.22% shelling), H-12/05
(8.12kg/tree, 7.9g nut weight and 28.9 % shelling) and H-22/05 (6.25kg/tree, 9.24g nut weight and
29.78% shelling) recorded consistent performance( Table 1.73).

Higher apple weight was recorded in H-22/05 (94.85g), H-21/05 (80.35g) and H-12/05
(80.05g) with moderate levels of juice contents (68.0, 69.8 and 66.4%) and Total soluble solids (12.6,
12.6and 11.6 °B) respectively (Table 1.74).

Table 1.73 :Trend of yield and nut characteristics of first set of hybrids (6" harvest) at Goa

Sl. | Hybrid Nut Wt. (g) Nut yield (kg/tree) Shelling (%)
No.

2013|2014 | 2015 | 2016|2013 | 2014 | 2015|2016 |2013 | 2014 (2015|2016
1 [H-5/05 | 76 | 7.8 | 7.35 | 7.62 | 0.88 | 1.65 | 1.45 | 3.12 |28.63(28.22128.00/28.35

2 | H-14/05|8.25|8.12| 82 |8.10|0.65| 1.81 |3.28 | 4.24 27.45(28.00P7.55/27.88

3 |H-11/05|7.86|7.80| 7.21 | 7.42 |2.10 | 4.41 | 4.90 | 6.42 |29.05|28.8628.35(28.22

4 | H-12/05(7.56|7.82| 8.0 |[7.90|1.85| 5.85 |8.25 | 8.12 |29.65|29.4529.80{28.89
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5 | H-13/05(7.88|7.91| 7.55 | 7.76 [ 0.32 | 0.89 | 1.85 | 3.25 |28.33(27.92|27.50(28.00

6 |H-21/05|8.26 | 86 | 82 |8.32|3.12| 6.7 |8.55|9.27 | 29.2 |29.15/28.86|29.02

7 | H-22/05|8.88 (9.02 | 9.65 | 9.24 | 1.95 | 2.87 | 5.68 | 6.25 (29.33|29.21(28.76|29.78

8 | H-23/05|7.66| 79 | 7.85 | 7.78 | 0.78 | 2.02 | 4.05 | 5.87 (28.80|28.86(28.24{28.08

9 | H-27/05|7.35|7.56| 7.90 | 7.85 | 0.75| 3.35 [ 5.35 | 6.84 (28.10|28.55(28.42|27.86

10 [ H-29/05|7.68 |7.60 | 7.85 | 7.70 | 0.90 | 1.55 | 2.85 | 3.33 (28.68(28.00(28.22(28.58

11 [ H-30/05|7.55|7.62| 7.85 | 7.59 | 0.35| 1.01 | 2.35 | 3.52 (27.80(27.68(27.22/27.66

12 | H-31/05|7.11 | 7.22 | 6.85 | 7.32 | 4.80 | 14.56 |12.45| 8.86 |28.14(29.02(29.24(28.85

Table 1.74 : Apple characteristics of cashew hybrids at Goa Centre

Sl. Hybrid Mean Apple Wt. Juice % TSS (B°) Apple
No. (g) colour
2014 | 2015 | 2016 | 2014 | 2015 | 2016 | 2014 |2015|2016
1 H- 5/05 60.55 [64.56(62.56| 68.5 | 62.4 | 65.6 11.2 [12.611.8| Yellow
2 H- 14/05 65.40 (62.50(60.32| 65.3 | 69.4 | 66.7 10.6 |11.0(11.4 | Orange
3 |H-11/05 | 80.50 |72.50(73.12( 69.4 | 70.5 |68.44| 11.0 |10.8( 10.6 Red
4 | H-12/05 | 85.50 |81.50|80.05| 65.6 | 67.6 | 66.4 10.8 (11.0|11.6 | yellow
5 H- 13/05 79.55 (73.45(72.87] 70.0 | 68.5 | 67.5 11.2 (10.8|11.8| Yellow
6 |H-21/05 | 90.55 |82.58(80.35( 70.3 | 72.4 | 69.8 11.8 |12.8|12.6 | Yellow
7 | H-22/05 [100.40 |90.35(94.85| 69.7 | 68.5 | 68.0 124 |12.8|12.6 | yellow
8 |H-23/05 | 75.25 |71.35(72,08| 63.9 | 66.8 | 69.4 11.2 |[10.8|114 Red
9 H- 27/05 70.65 [68.00(69.32| 65.5 | 69.5 | 66.2 10.8 [11.0(10.6| Yellow
10 | H-29/05 | 68.33 |69.45|68.56| 66.6 | 72.5 | 69.3 10.6 |11.6|11.2| Yellow
11 | H-30/05 | 65.68 |60.80|61.85| 60.2 | 62.5 | 61.5 11.2 |10.8|11.6 | Yellow
12 | H-31/05 [55.65 |[45.50(54.65| 60.8 | 59.3 | 63.7 12.0 |12.4(12.6 | Yellow
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b). Second set of 34, third set of 53, 4" set of 81 and 5" set of 28 hybrid seedlings planted in the field for
evaluation which areinthejuvenile stage.

c). Hybridization work: Hybridization work was continued during flowering season 2016-17, for
producing the 6" set of hybrid progeny. A total of 194 hybrid seed nuts of the following parental
combinations were produced and the nuts were sown for raising seedlings.

Parental combinations Number of
seeds
obtained
1 | KN-2/98 x Valpoi-2 38
2 | Valpoi-2 x KN-2/98 17
3 | Tis-3 x KN-2/98 29
4 | 39/A X Valpoi-7 21
5 | 51/A x Valpoi-2 24
6 | T-11xT-15 14
7 | Valpoi-7 x Tis-3 45
8 | Valpoi-7 x Valpoi-2 5
9 | Valpoi-2 xT-11 1
Total 194

JHARGRAM

Nuts/m’ was highest in case of H-5 (61.3/ m®) followed by H- 98 (49.5/ m®). Maximum number of
nuts/panicle was observed in case of H - 5 (14.3 nuts/panicle), H - 98 (13.8 nuts/panicle) and H - 60 (9.8
nuts/panicle). H-59, H—156 and H— 35 produced bold nutsi.e. more than 7g weight. Highest shelling%
was in H- 113 (39.7%) followed by H-179 (37.1%). H- 174 had 6.5g nut weight and also had high shelling
% (37.1%). Yield was highest in H- 60 (14.7 kg/tree) followed by H-39 (12.8 kg/tree), H- 98 (12.2 kg/tree)
and H-37(11.8 kg/tree).Cumulative yield records depicted that H- 37 had maximum cumulative yield for
8 harvests (88.9 Kg/tree) followed by H-98 (75.2 Kg/tree) and H—39 (70.3Kg/tree) (Table 1.76).
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Table 1.75 : Growth parameters of different cashew hybrids at Jhargram Centre

Year of Tree Stem Canopy Canopy;
Hybrid No. Cross combination planting ht. (m) | girth spread (m) | area (m")
(cm) E-W N-S
H-3 JGM- 216 X BLA 394 2002 6.8 85.0 7.7 7.8 75.1
H-4 BLA 394 X WBDC-V 2002 6.5 67.0 6.7 6.6 63.6
H5 JGM- 216 X Yellow Hazari 2002 6.0 85.0 54 6.3 53.2
H- 35 Local X 2/9 Dicherla 2002 6.1 54.0 5.3 54 40.4
H-37 Local X 2/9 Dicherla 2002 6.8 94.0 7.9 8.0 85.2
H-39 Local X 2/9 Dicherla 2002 6.8 95.0 7.6 10.0 92.0
H-49 WBDC-V X Jhargram -1 2002 7.3 79.0 6.9 7.1 68.9
H-51 JGM- 216 X Yellow Hazari 2002 8.9 109.0 | 8.3 9.2 121.2
H-59 JGM- 216 X Yellow Hazari 2002 6.3 74.0 6.6 5.4 47.1
H-60 BLA 394 xDC-8 2002 5.8 62.0 9.3 6.8 69.5
H-65 WBDC-V X Red Hazari 2002 7.8 83.0 8.1 8.5 103.3
H-69 WBDC-V X Red Hazari 2002 7.7 112.0 8.1 8.7 99.3
H-70 Jhargram -1 X Red Hazari 2002 7.8 113.0 | 84 8.5 92.0
H-98 BPP-8 X Vengurla - 4 2003 6.6 63.0 7.4 7.3 71.1
H-113 JGM- 216 X Yellow Hazari 2004 6.9 90.0 8.6 7.6 86.3
H-156 JGM- 216 X Yellow Hazari 2005 7.3 58.0 5.5 6.1 53.8
H-174 JGM- 216 X Yellow Hazari 2005 7.2 60.0 4.8 7.1 52.4
Table 1.76 : Yield parameters of different cashew hybrids at at Jhargram Centre
Hybrid No. Cross combination Flowering No. of |Ratio of | Nuts No. of
duration flowerin | male: / m? |nuts/panicle
(days) g bisexual
Range | Mean | laterals | flowers
/ m’

H-3 JGM-216 X BLA 394 80 12.5 0.22 24.5 6.8
H-4 BLA 394 X WBDC-V 67 8.0 0.31 32.5 8.5
H5 JGM- 216 X Yellow 70 17.8 043 | 61.3 143

Hazari
H- 35 Local X 2/9 Dicherla 69 11.8 0.03 9.5 1.3
H-37 Local X 2/9 Dicherla 70 12.8 0.28 36.3 7.0
H-39 Local X 2/9 Dicherla 80 10.5 0.34 38.0 9.8
H-49 WBDC-V X Jhargram -1 90 8.5 0.33 37.8 8.3
H-51 JGM-216 X Yellow 65 10.5 037 | 205 8.0

Hazari
H-59 yop 216X Yellow 76 15.0 039 | 245 8.8

Hazari
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H-60 BLA 394 xDC-8 77 15.3 0.41 45.3 9.8
H-65 WBDC-V X Red Hazari 75 15.8 0.30 38.8 8.3
H-69 WBDC-V X Red Hazari 65 8.0 0.26 23.5 7.0
H-70 Jhargram -1 X Red Hazari 69 5.5 0.23 23.0 6.3
H-98 BPP-8 X Vengurla - 4 70 8.8 0.41 49.5 13.8
H-113 JGM- 216 X Yellow 70 10.0 020 | 263 6.5
Hazari
H-156 JGM- 216 X Yellow 77 10.3 0.07 | 25.0 4.0
Hazari
H-174 JGM- 216 X Yellow 72 8.3 027 | 30.8 9.8
Hazari
Table 1.77 :Yield parameters of different cashew hybrids at at Jhargram Centre
Hybrid Cross combination Mean Mean ShellingMean annual| Cum.
No. nut wt | apple wt. % nut yield yield
(8) (8) (kg/tree) |(kg/tree)
(for 12
Harvests)
H-3 JGM-216 X BLA 394 4.9 36.8 27.4 6.1 34.5
H-4 BLA 394 X WBDC-V 6.9 46.6 22.2 9.7 43.0
H5 JGM- 216 X Yellow Hazari 4.8 50.0 30.8 10.5 47.1
H- 35 Local X 2/9 Dicherla 7.0 40.0 32.7 4.7 59.1
H-37 Local X 2/9 Dicherla 5.6 20.9 33.3 11.8 88.9
H-39 Local X 2/9 Dicherla 5.4 435 28.8 12.8 70.3
H-49 WBDC-V X Jhargram -1 3.9 32.2 35.0 6.9 46.4
H-51 JGM- 216 X Yellow Hazari 5.1 50.6 28.6 8.5 56.0
H-59 JGM- 216 X Yellow Hazari 7.2 30.6 27.6 5.6 27.3
H-60 BLA394xDC-8 6.9 43.5 31.9 14.7 47.6
H-65 WBDC-V X Red Hazari 4.2 48.5 333 11.5 69.1
H-69 WBDC-V X Red Hazari 5.4 30.0 36.5 8.5 57.2
H-70 Jhargram -1 X Red Hazari 6.2 53.0 14.28 8.9 51.6
H-98 BPP-8 X Vengurla - 4 5.1 46.0 325 12.2 75.2
H-113 | JGM-216 X Yellow Hazari 5.6 30.8 39.7 8.6 23.2
H-156 | JGM-216 X Yellow Hazari 7.1 54.5 21.5 6.5 29.5
H-174 | JGM-216 X Yellow Hazari 4.9 36.8 27.4 6.1 34.5
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PILICODE

The dwarf type PLD-57 was used for hybridization with ANK-1 and MDK-1 with the objective of
obtaining hybrid progenies having dwarf stature, higher percentage of bisexual flowers, nut setting and
high nutyield.

The mean of the growth characteristics of the hybrids produced during 2001 and 2003 are
furnishedinthe (Table 1.78).

Table 1.78 : Growth parameters of different cashew hybrids at Pilicode Centre

. Cross Year of Tree S'fem Canopy spread Canop\g
Hybrid No. combination SET ht. girth (m) area (m”)
(m) (cm) E-W N-S

PLD 57 graft 2003 1.88 0.28 2.95 3.15 5.35

PLD 57 (OP) 2.50 0.55 3.75 5.00 9.84

PLD 57 X ANK1 4.02 1.07 10.00 9.33 32.73

ANK 1 X PLD 57 4.02 1.07 10.00 9.33 32.73

MDK 1 X PLD 57 4.80 1.20 9.50 6.80 33.82

MDK 1 5.50 0.92 7.75 8.50 39.89

Table 1.79 : Yield parameters of different cashew hybrids at Pilicode Centre

Cross combination No. of Ratio of male : Nuts/ m? Mean
flowering bisexual annual nut
laterals / m? flowers yield
(kg/tree)
PLD 57 graft 16.18 0.13 3.50 0.60
PLD 57 (OP) 7.90 0.14 1.97 0.55
PLD 57 X ANK 1 4.48 0.22 2.25 2.00
ANK 1 X PLD 57 5.13 0.15 6.74 1.60
MDK 1 X PLD 57 3.41 0.17 4.03 6.35
MDK 1 3.33 0.14 2.96 2.90
VENGURLE

On the basis of standard criteria viz., compact canopy, cluster bearing habit, nut weight (more
than 8 g), shelling percentage (more than 28%) and high yield, 18 F, hybrid seedlings during the year were
screened initially as promising hybrids. It is seen from Table that among the promising hybrids, 2876
recorded maximum height (7.20 m). Maximum stem girth (99.00 cm) was recorded in hybrids, 2917. The
maximum canopy area (42.29 m°) was recorded in H-2084 (Table 1.80 and 1.81).
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Table 1.80 : Growth parameters of different cashew hybrids at Vengurle centre

Hybrid Cross combination Year of | Tree Stem Canopy Canopy

No. planting | ht. (m) | girth spread (m) | area (m?)
(cm) E-W | N-S
2084 | J-15 x Kankadi 2004 6.10 75.00 | 7.30 | 7.40 42.29
2872 | J-15 x Kankadi 2004 5.70 72.00 | 5.60 | 5.80 25.50
2873 | J-15 x Kankadi 2004 6.80 62.00 | 6.10 | 5.40 25.86
2874 | J-15 x Kankadi 2004 6.60 88.00 | 7.10 | 5.90 33.17
2876 | J-15 x Kankadi 2004 7.20 78.00 | 7.60 | 6.60 39.57
2886 | Taliparamba x B.T22 2004 6.70 89.00 | 6.10 | 5.70 27.33
2917 | Nanoda x A. microcarpum | 2004 5.30 99.00 | 4.40 | 5.30 18.39
2926 | Nanoda x Kankadi 2004 6.50 81.00 | 6.00 | 4.70 22.38
3090 | H-320x B.T.22 2004 4.30 52.00 | 4.90 | 5.20 19.14
3043 | Jawahar-1 x Kolgaon 2004 7.00 71.00 | 6.00 | 5.20 24.62
3059 | CYT176 xB.T. 65 2004 5.90 45.00 | 4.60 | 4.80 17.34
3084 | H-320xB.T.1 2004 6.70 66.00 | 5.80 | 6.70 30.57
3096 | H-320x B.T.65 2004 5.80 62.00 | 4.90 | 5.00 19.16
3103 | M-26/2xB.T.1 2004 4.70 73.00 | 5.60 | 6.00 26.41
3113 | H-1598 x B.T.1 2004 4.60 48.00 | 4.30 | 4.20 14.11
3137 | A. microcarpum x V-4 2004 4.90 60.00 | 6.00 | 5.30 24.97
3139 | A. microcarpum x V-7 2004 5.10 63.00 | 4.40 | 5.10 17.64
3157 | Hy-445xB.T.10 2004 4.60 54.00 | 5.60 | 4.70 20.74
Table 1.81 : Yield parameters of different cashew hybrids at Vengurle

Hybrid | Cross combination Flowering No. of Ratioof | Nuts/ | No. of

No. duration flowering male : m’ nuts/
(days) laterals/ m> bisexual panicle
Mean flowers

2084 | J-15 x Kankadi 95 26 0.16 11 1.75
2872 | J-15 x Kankadi 97 33 0.15 19 2.75
2873 | J-15 x Kankadi 92 20 0.18 13 1.25
2874 | J-15 x Kankadi 99 25 0.18 9 1.50
2876 | J-15 x Kankadi 98 30 0.12 20 3.00
2886 | Taliparamba x B.T22 95 27 0.14 29 5.25

IS TR GHfET o] TG RIS



ahal !
'|I'"

by

2
.

2886 | Taliparamba x B.T22 95 27 0.14 29 5.25
2917 | Nanoda x A. microcarpum 95 34 0.15 20 2.25
2926 | Nanoda x Kankadi 97 26 0.15 39 7.25
3090 | H-320xB.T.22 101 32 0.18 12 2.25
3043 | Jawahar-1 x Kolgaon 99 28 0.14 13 2.00
3059 | CYT.176 xB.T.65 91 25 0.16 38 7.50
3084 | H-320xB.T.1 99 26 0.20 33 4.50
3096 | H-320xB.T.65 96 35 0.14 28 3.50
3103 | M-26/2xB.T.1 94 18 0.18 15 2.25
3113 | H-1598 x B.T.1 99 27 0.16 32 6.00
3137 | Microcarpum x V-4 91 32 0.18 23 3.75
3139 | A. microcarpum x V-7 97 25 0.16 23 3.00
3157 | Hy-445xB.T.10 98 24 0.12 18 2.00

With regards to yield attributes of promising hybrids (Table), H-3096 recorded maximum nut
weight (16.10 g), while, the highest apple weight recorded by H-3084 (200 g), maximum shelling
percentage (33.50%) was observed in H-2874. Maximum annual nut yield and cumulative yield for last 9
harvests was highestin H-2917i.e.6.350 kg/tree and 25.29 kg/tree, respectively (Table 1.82).

Table 1.82 :Yield parameters of different cashew hybrids at Vengurle Centre

Hybrid Cross combination Year of Mean | Mean | Shelling | Annual | Cum. yield
No. planting nut apple (%) nutyield | (kg/tree)
wt. (g) | wt. (g) (kg/tree) 9" harvests
2084 | J-15 x Kankadi 2004 8.20 80 28.00 0.620 19.38
2872 | J-15 x Kankadi 2004 10.7 80 33.00 1.970 16.81
2873 | J-15 x Kankadi 2004 7.90 60 30.00 2.300 22.68
2874 | J-15 x Kankadi 2004 9.90 60 33.50 3.560 18.47
2876 | J-15 x Kankadi 2004 6.80 50 26.00 0.650 9.94
2886 | Taliparamba x B.T22 2004 9.70 60 27.50 1.580 9.72
2917 | NanodaxA. 2004 ) 1002 | 70 | 3150 | 6.350 25.29
microcarpum
2926 | Nanoda x Kankadi 2004 8.20 70 26.00 4.580 9.67
3090 | H-320xB.T.22 2004 11.40 70 28.00 2.630 12.30
3043 | Jawahar-1 x Kolgaon 2004 13.50 100 26.50 3.840 23.23
3059 | CYT176 xB.T. 65 2004 10.20 100 31.00 1.880 14.99
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3084 | H-320xB.T.1 2004 14.20 200 25.50 4.880 14.61
3096 | H-320 x B.T.65 2004 16.10 140 26.50 2.040 15.33
3103 | M-26/2 xB.T.1 2004 8.80 60 33.00 1.840 11.13
3113 | H-1598 xB.T.1 2004 10.20 100 28.00 2.140 10.98
3137 | Microcarpum x V-4 2004 9.70 80 32.00 1.340 11.10
3139 | A. microcarpum x V-7 2004 9.50 100 34.00 1.580 12.48
3157 | Hy-445xB.T.10 2004 11.90 80 80.00 0.340 9.38

Total 4058 number of F, cashew progenies planted at cashew farm, RFRS, Vengurle since 1999.
The 2756 F, cashew progenies planted at 5m x 5m during 1999 to 2004 were evaluated. Out of these
progenies, the best performing 58 hybrids were evaluated as promising hybrids as per the guidelines of

DCR, Puttur. The grafts of these promising hybrids were prepared at Vengurle centre during 2015.

Out of these 58 F, hybrids replicated trial; the best performing 18 hybrids is being initiated at

AICRP-Cashew Vengurle centre duringJuly, 2016. The detail of the trial is as follows.

Expt. Gen. 4 Performance of new promising hybrids under Konkan conditions
Objectives 1) To evaluate the performance of new set of promising hybrids
Location Seed Farm B & C, AICRP-Cashew, RFRS, Vengurle
Spacing 7mx7m
Design RBD
Replication 3
Treatment 18
Treatment 1)H-735  7) H-969 13) H-1174
details 2)H-778  8)H-958 14) H-2005
3) H-801 9) H-992 15) H-1675
4) H-883 10) H-1016 16) H-1187
5) H-939 11) H-1039 17) H-1306
6) H-991 12) H-1156 18) V-9 (Local check)
Year of planting July, 2016
Plant unit/ 3
replication
Total No. of 162
plants

-
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VRIDHACHALAM

Crossing Programme was formulated to improve the existing released varieties of Tamil Nadu.
The varieties VRI 2 and VRI 3 were used as female parents. Promising types from germplasm were
selected for specific characteristics and used for crossing programme as male parents. L X T method of
hybridization was carried out and the F, seeds were planted during 2005,2006 and 2008. Evaluation of

the seedlings was carried out based on the recommendations of the AICRP group meeting. The
promising F, hybrids to suit the objectives only were selected and carried over for further evaluation.

The hybrids planted during 2005, 2006 and 2008 were evaluated for characteristics viz, high
yield, cluster bearing, good fruit set, high % of bisexual flowers, bold nuts,dwarfness and easy peeling
testa. Many promising hybrids were identified and data recorded. HC 1 resembled VRI 2 in terms of
high yield but had an important advantageous character of easy peeling testa. HC 24 recorded good
fruit set, high yield, bold nut (7.6 gms) along with easy peeling testa. HC 10, HC 25, HC 27 and HC 30
were cluster bearing with bold nuts. HC 10 was observed to have the typical characteristic of high yield
even under water stress conditions. HC 23 and HC 25 had compact canopy, cluster bearing and bold
nuts. HC 17 and HC 23 showed a different type of intensive branching pattern occupying less space of
spread (Table 1.83).

Table 1.83 :Growth parameters of different cashew hybrids at Vridhachalam centre

Year of Tree | Stem | Canopy spread (m) Canop\é

Hybrid No. Cross . ht. girth E-W N-S area (m?)
- planting
combination (m) (cm)

HC1 VRI2 X VRI 3 2005 4.25 64.5 4.6 4.4 28.68
HC2 VRI 3 x VSK 2 2005 4.75 45.2 5.6 4.5 36.13
HC3 VRI3xTK 1 2005 4.45 64.2 6.8 4.5 45.22
HC5 VRI 3 x VRI 2 2005 4.80 55.0 5.0 4.7 33.32
HC6 VRI3x KGN 1 2005 3.65 55.0 3.8 4.2 22.66
HCS8 VRI3x PKP 1 2005 4.95 56.0 7.2 5.6 58.02
HC9 VRI 3 x PKP 2 2005 5.60 60.0 7.8 8.8 97.58
HC10 VRI3x KK 1 2006 4.65 50.5 5.2 4.6 34.01
HC 17 VRI3xAM 1 2006 3.85 45.2 3.8 34 18.36
HC 22 VRI3XTK1 2008 4.46 38.2 4.8 5.0 34.01
HC 24 VRI3XM 33/3 2008 3.70 39.5 3.9 3.0 16.86
HC 25 VRI3XVSK 3 2008 3.60 40.1 2.9 5.0 22.10
HC 27 VRI3XSL1 2008 4.25 42.5 5.2 4.6 34.01
HC 30 VRI3xPV1 2008 4.25 48.2 6.2 5.0 44.42
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Table 1.84 : Yield parameters of different cashew hybrids at Vridhachalam Centre

Hybrid No. Cross Flowering No. of Ratio of | Nuts/ No. of
combination duration (days) | flowering male : m?  |nuts/panicle
Range | Mean | laterals/ | bisexual
m’ flowers
HC1 VRI2 X VRI 3 50-60 61 23 6.4 39.2 11
HC2 VRI 3 x VSK 2 50-62 60 17 13.0 18.6 5
HC3 VRI3xTK1 48-58 59 18 9.0 17.4 4
HC5 VRI3 x VR 2 50-53 56 18 7.8 22.2 4
HC6 VRI 3 x KGN 1 58-68 64 17 8.8 16.8 5
HC8 VRI 3 x PKP 1 50-55 57 19 8.5 20.4 4
HC9 VRI 3 x PKP 2 52-55 61 17 6.4 30.4 9
HC10 VRI3 x KK 1 58-65 54 18 15.8 36.0 15
HC 17 VRI3x AM 1 50-52 54 16 8.8 25.0 8
HC 22 VRI3XTK1 50-55 52 17 11.6 20.0 6
HC 24 VRI 3XM 33/3 65-70 72 14 5.8 324 7
HC 25 VRI 3XVSK 3 55-60 64 16 15.0 35.4 14
HC 27 VRI3XSL1 65-75 74 18 4.2 30.8 7
HC 30 VRI3x PV 1 55-60 58 16 9.0 24.8 10
Table 1.85 : Yield parameters of different cashew hybrids at Vridhachalam Centre
Hybrid No. Cross Nut Apple | Shelling| Annual | Cum. Yield Total
combination | wt(g) | wt. (g) % nut yield*|(kg/tree) (for | Number
(kg/tree) 5/6/7 of
Harvests) |Harvests

HC1 VRI2 X VRI 3 5.90 25.0 27.5 4.8 33.05 8
HC2 VRI 3 x VSK 2 6.25 31.0 26.5 3.2 25.30 8
HC3 VRI3xTK1 6.50 35.5 24.5 3.0 17.65 8
HC5 VRI 3 x VRI 2 7.00 40.5 27.5 6.1 30.35 8
HC6 VRI 3 x KGN 1 5.90 51.5 26.0 5.5 21.10 8
HC8 VRI3 x PKP 1 6.20 48.2 26.0 5.2 21.3 8
HC9 VRI 3 x PKP 2 6.10 30.5 26.4 7.5 22.50 8
HC10 VRI 3 x KK 1 7.40 31.2 28.5 10.5 40.10 7
HC 17 VRI3xAM 1 6.00 35.0 27.0 5.0 27.00 7
HC 22 VRI3XTK1 7.20 50.5 28.5 4.8 22.55 6
HC 23 VRI3xAM 1 7.20 32.0 27.6 3.0 16.85 6
HC 24 VRI3XM 33/3 7.00 30.8 26.0 6.0 24.40 6
HC 25 VRI3XM 33/3 7.30 52.5 30.0 8.2 30.85 6
HC 27 VRI3XSL1 7.80 50.5 315 5.8 28.85 6
HC 30 VRI3xPV1 8.00 52.5 26.8 7.9 32.55 6

*Drought year, hence low yield recorded
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Gen.5: Characterization of germplasm for cashew apple

Centres: East Coast : Bapatla, Jhargram and Vridhachalam
West Coast : Goa and Pilicode
Plains / others : Jagdalpur

The objective of the experiment is to identify germplasm having preferred apple characters
suitable for value addition.

BAPATLA

Amongthe 13 genotypes evaluated duringthe year2015-16, the maximum mean annual nutyield
per tree recorded in BPP-8 (6.36 kg/tree) followed by BLA 39/4 (6.30 kg/tree). The maximum apple
weight was recorded in Priyanka (95.6.0 g) followed by BPP-8 (59.6g). The maximum nut weight was
recorded in Priyanka (9.28 g) followed by BPP-8 (7.28 g). The apple nut ratio was highest in T.No.2/14
(12.52) followed by T.No. 8/7 (11.99).The juice recovery percentage was found maximum in BLA-39/4
(71.6%) followed by T.N0.228 (70.0 %) (Table 1.86).

Table 1.86 : Physical parameters of cashew germplasm for cashew apple at Bapatla

Sl. Nut wt. Apple G LTI Juice Colour of the
No. Germplasm () wt. (g) [tree nu.t recovery apple
(kg) ratio (%)
1. Priyanka 9.28 95.6 5.40 10.3 64.9 Red Yellow
2. | T.No: 2/14 4.34 54.37 3.96 12.52 65.6 Yellow
3. | T.No.17/5 4.1 35.0 4.59 8.53 60.2 Yellow
4. | T.No.5/1 4.86 37.5 3.70 7.71 60.1 Yellow
5. BLA. 139/1 4.90 35.0 4.30 7.14 56.2 Yellow
6. | BLA.39/4 3.90 36.25 6.30 9.29 71.6 Yellow
7. | T.No.3/4 4.30 41.90 3.34 9.74 63.4 Yellow
8. | T.No. 8/7 3.71 44.5 3.60 11.99 54.2 Yellow
9. | T.No.18/3 4.30 44.5 2.50 10.34 56.0 Yellow
10. | Hy 95-T4 5.0 35.0 5.10 7.00 67.0 Yellow
11. | T.No. 12/1 4.12 42.5 3.40 10.31 60.0 Yellow
12. | T.No. 228 4.33 40.0 4.84 5.47 70.0 Red Yellow
13 | BPP-8 7.25 59.6 6.36 8.10 68.0 Yellow
SEMz 0.37 1.86 0.59 0.93 2.85
CD at (5%) 1.10 5.47 0.20 2.72 8.36

All India Coordinated Research Project on Cashew
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Fig. Yield of cashew germplasm for cashew apple.

Physical parameters of cashew germplasm for cashew apple.
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Among the 13 genotypes the Total Soluble Solids was ranged from 9.4° Brix to 12.9° Brix.
However, the highest TSS was recorded in Priyanka (12.9). The lowest vitamin c content was recorded in
T.No. 8/7(180.2mg/100gm) followed by T. No. 3/4 (176.4mg/100gm). With regard to the tannin content
the lowest was recorded in T.No. 8/7 (3.12mg/100g) followed by T.No.2/14 (3.20mg/100gm). The
acidity content was lowest in T.N0.18/3 (0.43%) followed by T.No.8/7 (0.45%) and Priyanka (0.47%)

(Table 1.87).
Table 1.87 : Chemical parameters of cashew germplasm for cashew apple at Bapatla
S.No. Germplasm TSS (° Brix) Vitamin-C Tannins Acidity
(mg/100 g) (mg/100 g) (%)
1. Priyanka 12.9 135.6 3.12 0.47
2. T.No. 2/14 10.8 140.2 3.20 0.59
3. T.No.17/5 11.1 151.4 3.42 0.58
4. T.No. 5/1 9.6 140.1 3.76 1.08
5. BLA. 139/1 9.4 155.6 3.82 1.20
6. BLA. 39/4 10.4 153.6 3.49 0.75
7. T.No. 3/4 10.3 176.4 3.44 0.88
8. T.No. 8/7 12.1 180.2 3.23 0.45
9. T.No. 18/3 11.3 170.4 3.30 0.43
10. | Hy 95-T4 11.8 163.0 3.42 0.56
11. | T.No.12/1 10.9 124.2 3.45 0.68
12. | T.No. 228 10.6 130.4 3.44 0.82
13. | BPP-8 10.9 140.4 3.25 0.48
SEmt 0.228 3.33 0.063 0.027
CD at (5%) 0.665 9.73 0.184 0.079

Fig. Chemical parameters of cashew germplasm for cashew apple
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Fig1l. Vitamin C of cashewgermplasmfor cashew apple

JAGDALPUR
Locally collected 10 genotypes were characterized for cashew apple. Apple weight ranged
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Fig 2. Tannins of cashew germplasmfor cashew apple

between 45.30g to 105.30g in CARS-4 and CARS-8 respectively. The maximum juice recovery was
recorded in CARS-8 (75.20%). The vit C content varied between 210.2 to 263.5 mg/100 ml juice. TSS
(°Brix) ranged from 10.40to 16.20 (Table 1.88(a) and 1.88(b)).
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Table 1.88 : (A) Physical observation

Germplasm | Age of Yield/ Apple Nut Apple Juice Colour
tree tree (kg) wt. (g) | wt. (g) nut |[recovery| of apple
(Year) | (2015-16) ratio (%)
CARS-1 32 12.40 58.60 6.40 9.15 58.20 Red
CARS-2 32 10.60 64.40 7.20 8.94 64.50 Yellow
CARS-3 19 7.80 65.80 7.50 8.77 69.20 Red
CARS-4 19 6.70 45.30 6.70 6.76 60.40 Yellow
CARS-5 19 7.80 76.20 7.60 10.02 64.50 Yellow
CARS-6 19 7.30 69.50 7.10 9.78 67.50 Red
CARS-8 19 8.70 105.30 12.80 8.22 75.20 Yellow
CARS-9 19 7.40 74.50 9.40 7.92 68.20 Red
CARS-10 19 10.20 80.20 10.50 7.63 71.40 Yellow
CARS-11 19 8.50 85.60 8.60 9.95 69.5 Red

Table: (B) Chemical observation

Germplasm TSS (Ogrix) Acidity Vitamin C Total sugar

(mg/100ml) (mg/ml)
CARS-1 12.40 0.36 225.5 12.40
CARS-2 13.80 0.27 251.6 11.50
CARS-3 16.20 0.32 263.5 16.20
CARS-4 14.20 0.45 220.5 9.40
CARS-5 11.80 0.43 226.6 13.30
CARS-6 11.20 0.54 240.5 10.20
CARS-8 12.80 0.40 235.8 13.40
CARS-9 10.40 0.62 210.2 8.70
CARS-10 11.40 0.30 243 .4 13.50
CARS-11 13.80 0.43 221.6 10.30
JHARGRAM

Maximum apple yield was recorded in Adhoor — 26/2 followed by Ullal - 1 and WBDC- V. Juice
recovery percentage depicts that it was maximum in Adhoor — 26/2 followed by Ullal- 2 and M- 33/3.
Total Sugar percentage was more than 8 in the varieties TN- 5, H- 4-7, WBDC- V, TN- 274 and Ullal- 2.
Minimum acidity was noticed in M-76/1, Ullal- 1, TN —56. M- 33/3 and Adhoor—26/2 had also very less
acidity (Table 1.89and 1.90).
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Table 1.89 : Physical parameters of cashew germplasm for cashew apple at Jhargram

S. Germplasm |Nut Yield Apple Apple Nut Apple Juice Colour of
No. [tree (kg) yield wt. wt. nut recovery | the apple
(kg/tree) | (gm) (gm) | ratio (%)

1. | M-=33/3 6.8 68.8 57.7 5.7 10.1 72.3 Pink

2. | Adhoor-26/2 134 162.5 58.2 4.8 12.1 83.2 Red

3. | Ullal-2 6.3 67.0 57.4 54 10.6 74.9 Red

4. | T.No. 1/40 2.0 16.8 40.2 4.8 8.4 58.5 Pink

5. | Ullal-1 131 105.3 44.2 5.5 8.0 69.2 Pink

6. | H—1608 12.2 65.1 36.8 6.9 5.3 69.6 Red

7. | H-4-7 1.0 6.6 33.1 5.0 6.6 69.5 Red

8. | WBDC-V 8.8 102.0 48.7 4.2 11.6 71.7 Yellow
9. | TN-56 6.8 75.3 49.8 4.5 11.1 66.7 Yellow
10. | TN—-121 2.0 11.6 27.3 4.7 5.8 61.2 Yellow
11. | TN-119 6.8 62.5 34.9 3.8 9.2 57.3 Yellow
12. | TN-274 2.7 28.1 41.6 4.0 104 70.0 Red
13 | TN-100 13.3 70.8 39.9 7.5 5.3 68.4 Red
14 | Ansoor No. 1 2.0 23.1 46.1 4.0 11.5 67.5 Yellow

Table 1.90 : Chemical parameters of cashew germplasm for cashew apple atJhargram

S.No. Germplasm TSS (%) Total Sugar % Acidity (%)
1 M —33/3(2) 13.2 49 0.17
2 Adhoor - 26/2 8.2 5.7 0.19
3 Ullal — 2 16.2 8.0 0.22
4 T.No. 1/40 12.0 7.4 0.61
5 Ullal -1 18.0 6.9 0.16
6 H - 1608 11.2 5.6 0.48
7 H-4-7 16.0 8.3 0.22
8 WBDC-V 16.2 8.0 0.21
9 TN-56 14.2 6.3 0.16
10 TN-121 14.4 7.1 0.26
11 TN-119 9.9 5.4 0.30
12 TN-274 17.2 8.0 0.25
13 TN-100 11.0 5.6 0.38
14 Ansoor No. 1 11.2 6.9 0.24
15 TN-5 18.0 8.7 0.22
16 M-76/1 16.2 7.7 0.11
17 Vetore — 56 12.0 6.3 0.35
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PILICODE
Highest apple weight was recorded in variety BPP8. Apple to nut ratio was highest in the variety
BPP8. Highest juice recovery in volume was obtained from BPP 8. Acidity was highest in Priyanka.
Tannin Content was lowest in Madakkathara-1. Tannin content was found to be very high in K-22-1
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(Table 1.91).
Table 1.91: Physical & Chemicl parameters of cashew germplasm for cashew apple at
Pilicode

Sl. Germplasm Apple | Nut Apple Juice Colour | Tannins | Acidity
No. wt. wt. nut recovery | ofthe | (mg/100 (%)
(gm) (gm) ratio (%) apple g) Citric

Acid)
g/100ml

1. | NRCC2 57.84 | 11.00 | 5.39 79.54 Reddish 5.3 0.46

yellow
2. | Madakkatharal 47.60 | 7.32 7.10 60.92 Yellow 3.1 0.23
3. | V4 57.61 | 7.43 7.73 7291 Red 5.3 0.32
4. | VRI3 27.65 | 6.13 3.04 68.73 Red 4.4 0.36
5. | Goa-1 43.20 | 6.75 7.11 71.76 Yellow 5.7 0.48
6. | Dhana 34.32 | 8.00 3.33 75.75 Yellow 5.2 0.53
7. | Priyanka 76.23 | 11.20 | 6.47 74.77 Yellow 7.1 0.70
8. | Kanaka 62.37 | 9.90 6.76 76.96 Yellow 6.8 0.57
9. | Amritha 55.90 | 11.35 | 5.30 80.51 Yellow 5.1 0.53
10. | K-22-1 45.10 7.80 6.44 79.82 Yellow 10.5 0.39
11. | Bhuvaneswar 1 75.03 | 5.25 8.07 79.97 Yellow 7.0 0.55
12. | BPP 8 96.75 | 10.35 | 8.50 80.62 Yellow 6.8 0.56
13 | PLD-57 35.76 6.45 5.54 117.46 Pinkish 8.5 0.54
Yellow
Mean | 55.03 | 8.38 6.21 78.44 - - -

VRIDHACHALAM
The characterization of germplasm for cashew apple was done in 20 germplasm types along with
the three released varieties at Vridhachalam. The juice recovery of the accessions evaluated ranged
from49% to 80 %. VRI 2 recorded the highest juice recovery of 80%. Vitamin Ccontent was morein VRI
3and M103/7. The germplasm accessions NF 69, VRI2, VRI3, VRI (Cw) H1 recorded highest total sugars.
TSS was highest in K10/1, M 30/1 and A 5/3. Tannin content ranged between 0.05—0.1 g/ 100g (Table
1.92and 1.93).
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Table 1.92: Physical characters of apple in different germplasm at Vridhachalam

Germplasm Mean nut | Apple Wt. | Apple nut Colour of apple Juice
details weight ratio recovery

(%)
K10/1 4.2 30.4 7.7 Yellow orange 60
M 30/1 5.4 35.2 7.0 Yellow orange 55
M 76/2 6.2 55.2 8.6 Yellow 65
TAF 11 6.2 43.2 6.6 Orange 63
105/4 6.4 55.2 8.4 Yellow 49
ME 3/2 6.2 58.4 9.8 Yellow orange 54
S10 6.0 37.0 6.0 Orange 65
M45/7 6.8 52.4 7.6 Yellow 67
NF 57 5.0 30.4 6.0 Yellow 64
M103/7 4.6 12.4 9.5 Yellow 51
NF 40 5.0 10.5 7.6 Yellow orange 59
M31/1 4.6 10.4 9.0 Red 65
NF 63 5.0 40.6 7.8 Yellow 57
M33/2 6.8 55.2 8.2 Orange 61
A5/3 6.0 58.4 10.1 Yellow 56
M10/4 5.5 58.0 10.5 Yellow 60
NF 60 4.8 30.2 6.8 Yellow orange 60
M8/1 5.0 50.4 10.2 Orange yellow 62
NF 69 7.0 55.2 7.8 Orange 55
88/4 4.8 54.0 11.2 Orange 60
VRI 2 5.2 50.2 9.1 Yellow 80
VRI3 7.0 55.0 7.9 Orange 75
VRI (Cw)H1 7.1 51.2 Pink with yellow 77

7.5 tinge

Table 1.93 : Bio-chemical characters of Cashew apple in different germplasm at Vridhachalam

Germplasm Total Sugars TSS - Tannin Vitamin C
detra)ils (%)g (° brix) ey Content (mg/100g)
(s/100g)
K 10/1 3.52 13.80 0.33 0.10 292.15
M 30/1 3.10 13.20 0.13 0.08 290.20
M 76/2 3.33 12.25 0.08 0.08 237.25
TAF 11 3.82 11.40 0.10 0.06 154.90
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105/4 4.98 11.00 0.15 0.08 288.23
ME 3/2 3.84 12.10 0.20 0.08 290.20
S10 4.01 11.90 0.18 0.06 282.35
MA45/7 3.82 11.30 0.23 0.06 213.72
NF 57 3.51 12.70 0.15 0.06 243.14
M103/7 3.50 11.80 0.38 0.06 303.92
NF 40 3.61 11.20 0.15 0.07 268.63
M31/1 3.69 11.30 0.18 0.07 211.76
NF 63 3.87 12.40 0.23 0.09 252.94
M33/2 3.82 11.80 0.18 0.07 152.94
A5/3 4.10 12.90 0.23 0.05 245.09
M10/4 3.39 10.60 0.23 0.08 211.76
NF 60 3.81 10.20 0.15 0.07 241.17
M8/1 3.82 11.80 0.15 0.08 176.47
NF 69 8.01 9.00 0.28 0.08 274.51
88/4 3.42 11.20 0.26 0.08 235.29
VRI 2 10.02 11.90 0.23 0.07 245.20
VRI3 11.80 11.40 0.21 0.08 312.00
VRI (Cw)H1 9.02 10.40 0.20 0.08 274.00
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Gen.6: Varietal Screening of Cashew Apple for preparation of RTS and Jam

Centres: East Coast : Bapatla, Jhargram and Vridhachalam
West Coast : Madakkathara, Pilicode, Vengurla and Paria
Plains / others : Jagdalpur, Kanabargi and Hogalagere

The objective of this trial is to find out a suitable variety of cashew apple for preparation of RTS
andJam

BAPATLA

During the year, the organoleptic evaluation of RTS for different varieties of cashew apple
showed higher scores were recorded in cashew variety BPP-8 with respect to colour, flavour,
appearance, sweetness and overall acceptability. Regarding shelf life, all the varieties are shown good
condition at room temperature (Table 1.94 and 1.95).

Table 1.94 : Evaluation of organoleptic score of RTS for cashew apple at Bapatla Centre

S.No. Variety Taste Colour Flavour Overal'l . S Ui
acceptability Days
1. BPP-1 3.00 3.00 3.00 3.00 Good
condition
2. BPP-2 3.10 3.30 2.75 2.75 “
3. BPP-3 3.00 2.85 2.50 2.75 “
4. BPP-4 2.75 2.70 2.50 3.25 “
5. BPP-5 3.30 3.10 3.00 2.75 “
6. BPP-6 2.75 2.75 3.25 3.25 “
7. BPP-8 3.40 3.45 3.50 3.75 “
8. BPP-9 3.30 3.30 3.30 3.25 “
9. BPP-10 3.00 3.15 2.75 2.50 “
10. BPP-11 3.10 3.25 2.50 2.75 “
SEm+ 0.141 0.1 0.142 0.125
CD (5%) 0.419 0.298 0.423 0.371

(1=Poor, 2= Fair, 3=Good, 4= very good 5= Excellent)

. .‘ All India Coordinated Research Project on Cashew
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Table 1.95 : Evaluation of organoleptic score of jam for cashew apple at Bapatla Centre

S.No. Variety Taste Colour Flavour Accoe‘:':;ablillity SheDI:yI;ife
1. BPP-1 3.35 2.75 3.25 2.75 Good condition
2. BPP-2 3.00 2.75 3.00 2.75 ‘

3. BPP-3 2.75 3.00 2.75 3.00 ‘
4. BPP-4 2.50 2.50 3.00 3.10 “
5. BPP-5 2.50 3.00 3.20 2.75 ‘
6. BPP-6 3.00 3.30 3.10 3.20 “
7. BPP-8 3.40 3.40 3.35 3.15 “
8. BPP-9 2.75 2.50 2.80 3.00 “
9. BPP-10 3.00 2.75 2.90 2.85 )
10. BPP-11 2.50 3.00 3.00 2.50 )

SEM+ 0.151 | 0.160 0.144 0.115

CD (5%) 0.45 0.476 NS 0.342

(1=Poor, 2= Fair, 3=Good, 4= very good 5= Excellent)

During the year, the organoleptic evaluation of Jam for different varieties of cashew apple
showed higher scores were recorded in cashew variety BPP-8 with respect to colour, Flavour,
appearance, sweetness and overall acceptability. Regarding shelf life, all the varieties are shown good
condition at room temperature.

Compilation of four years data

Ten varieties screened for cashew apple for preparation of RTS and jam. Among the 10 varieties
for organoleptic evaluation of RTS and jam, BPP-8 variety showed highest scores with respect to colour,
Flavour, appearance and overall acceptability in all the three consecutive years 2012-13, 2013-14, 2014-
15 & 2015-16 respectively.

HOGALAGERE

Five varieties of cashew apples were collected and RTS was prepared. They were evaluated for
their organoleptic properties. Scientists and students of College of Horticulture, Kolar were involved in
preparation and evaluation of the products. Among the varieties, C-1 (Chintamani-1) recorded highest
flavor (4.40), Taste (4.00) and overall acceptability (4.80) which was followed by V-4 & V-3. Least score
was obtainedin V-7 & UN-50 (Table 1.96).
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Five different cashew varieties apples were used to prepare Jam. Their evaluation revealed that
Jam prepared from Chintamani-1 (C-1) apples scored highest with respect to colour, flavor, taste and
texture. The overall acceptability was also found to best for C-1 (4.40). This variety was followed by
Vengurla-4 (4.20), Vengurla-7 (3.40) and least score was obtained for Vengurla-3 (3.00) (Table 1.97).

Table 1.96: Sensory evaluation score of cashew apple RTS stored under ambient
condition for six months at Hogalagere Centre

. Overall Shelf Life

S.No. | Variety Appearance | Taste | Colour | Flavour Acceptability (Months)
1. C-1 3.80 4.00 4.00 4.40 4.80 6
2. V-3 3.40 3.20 3.00 3.40 3.20 6
3. V-4 3.60 3.80 4.80 3.60 4.20 6
4, V-7 2.80 2.60 3.60 3.60 3.00 6
5. UN-50 2.60 2.60 3.60 3.00 3.00 6

Table 1.97 : Evaluation of organoleptic score of jam for cashew apple at Hogalagere Centre

S.No. | Variety | Appearance | Taste | Colour | Flavour | Texture Accct)e\::;?olillity fl?/lec:tmtl;:]:)e
1. C-1 3.60 3.80 4.20 4.20 4.60 4.40 6
2. V-3 3.40 3.20 3.30 3.60 3.40 3.00 6
3. V-4 3.60 3.60 4.00 4.00 4.20 4.20 6
4, V-7 3.20 2.80 3.40 3.40 3.00 3.40 6
5. UN-50 2.80 2.40 3.20 3.20 3.20 3.20 6
JAGDALPUR

Among the 10 cashew genotypes tested for preparation of jam, CARS-6 had the maximum score
with respect to colour, flavor and total acceptability. However the maximum score for taste was 4.0 in
CARS-8 (Table 1.98).

Table 1.98: Organoleptic evaluation of jam prepared from different genotypes of cashew at

Jagdalpur
Genotypes Taste Colour Flavour Total acceptability
CARS1 3.6 3.0 3.2 3.2
CARS-2 3.0 34 2.8 34
CARS3 3.8 3.4 34 3.0
CARS4 3.2 3.6 2.8 33
CARSS5 3.4 3.2 34 2.8
CARS6 3.7 4.2 3.9 3.6
CARS8 4.0 3.6 3.2 3.4
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CARS9 3.0 3.2 34 2.7
CARS10 3.5 3.8 3.5 3.2
CARS11 2.9 3.6 3.1 3.1
JHARGRAM
Table 1.99 : Evaluation of organoleptic score of RTS for cashew apple at Jhargram Centre
Sl. Variety Taste | Colour | Flavour | Overall | Shelf Life | Mean | Overall
No. Accept- | (Months) | Score | accept-
ability ability
1. | K-22-1 4 Yellow 5 4 2 4.33 4
2. | BPP-8 6 Yellow 5 6 2 5.66 6
3. | Bhaskara 5 Yellow 5 5 2 5.00 5
4. | Madakkathara - | 5 Yellow 5 4 2 3.66 4
5. | Madakkathara —II 5 Yellow 5 4 2 3.66 4
6. | Ullal-4 8 Yellow 5 7 2 6.66 7
7. | Vengurla-4 4 Yellow 5 4 2 4.33 4
8. | NRCG 2 5 Yellow 5 5 2 5.00 5
9. | Bhubaneswar- | 3 Yellow 5 4 2 4.00 4
10. | Vengurla- 6 6 Yellow 5 5 2 5.33 5

Table 1.100 : Evaluation of organoleptic score of jam for cashew apple at Jhargram Centre

S.No. Variety Taste | Colour | Flavour | Overall | Shelf Life | Mean | Overall

Accept- | (Months) | Score | accept-

ability ability
1. K-22-1 6 Brown 5 6 3 5.66 3
2. BPP-8 6 Brown 5 6 3 5.66 3
3. Bhaskara 6 Brown 5 6 3 5.66 3
4, Madakkathara - | 6 Brown 5 6 3 5.66 3
5. Madakkathara — Il 6 Brown 5 6 3 5.66 3
6. Ullal- 4 6 Brown 5 6 3 5.66 3
7. Vengurla- 4 6 Brown 5 6 3 5.66 3
8. NRCG 2 6 Brown 5 6 3 5.66 3
9. Bhubaneswar- | 6 Brown 5 6 3 5.66 3
10. | Vengurla-6 6 Brown 5 6 3 5.66 3
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Table 1.101 : Evaluation of organoleptic score of RTS for cashew apple at Kanabargi Centre

Juice
NS‘I)'. Variety Appearance | Taste | Colour | Flavour rs:ro;irsy Acc?eﬁilillity (°.Lsrisx)
(%)
1. | Vengurla-1 3.50 3.43 3.50 3.40 49.3 3.40 12.2
2. | Vengurla-2 3.80 3.80 3.80 4.10 45.8 3.80 14.4
3. | Vengurla-3 4.24 4.03 4.24 3.90 51.5 3.80 12.6
4. | Vengurla-4 4.50 4.20 4.50 4.33 40.1 4.20 12.1
5. | Vengurla -5 3.70 3.53 3.70 3.83 55.6 3.63 14.3
6. | Vengurla -6 3.90 3.17 3.90 3.37 55.8 3.37 13.5
7. | Vengurla -7 3.88 3.57 3.88 3.67 43.9 3.50 14.4
8. | Ullal-1 3.03 3.40 3.03 3.20 44.1 3.40 11.1
9. | Ullal-2 3.03 3.00 3.03 3.03 54.0 2.80 14.2
10. | Ullal-4 3.23 3.90 3.23 3.37 50.9 3.50 15.7
Mean 0.151 0.085 | 0.151 0.094 0.077
SEMVH 0.700 0.340 | 0.700 0.380 0.310

Among all varieties studied for preparation of RTS, Vengurla-2, 3, 4 and 7 varieties recorded
higher scores for colour and appearance, flavor, taste and overall acceptability. Over storage period,
reduction in scores of all sensory parameters for all varieties was noticed. Among the varieties studied
for preparation of RTS Ullal-2 recorded lowest scores for all sensory parameters (Table 1.101).

Table 1.102 : Evaluation of organoleptic score of jam for cashew apple at Kanabargi Centre
Sl. Variety Appearance | Taste | Colour | Flavour | Texture Overall TSS Pulp
No. Acceptability |(°Brix) recovery
for Jam
(%)
1. |Vengurla-1 4.17 4.13 4.17 4.12 4.07 2.96 12.2 64.5
2. |Vengurla-2 4.56 4.30 4.56 3.85 4.28 4.40 14.4 63.2
3. | Vengurla-3 3.96 3.39 3.96 3.44 3.15 3.56 12.6 59.7
4. |Vengurla-4 4.15 3.39 4.15 3.41 3.19 3.40 12.1 61.1
5. |Vengurla -5 4.31 3.38 4.31 3.59 4.02 3.77 14.3 57.9
6. |Vengurla -6 3.73 3.52 3.73 3.59 3.67 3.78 13.5 56.5
7. |Vengurla -7 4.27 3.82 4.27 3.71 4.06 4.20 14.4 61.6
8. | Ullal-1 4.37 3.70 4.37 3.57 4.00 4.30 11.1 68.8
9. | Ullal-2 4.20 3.90 4.20 3.92 3.95 3.98 14.2 67.6
10. | Ullal-4 4.35 3.84 4.35 3.66 4.17 4.10 15.7 64.7
Mean 0.071 0.144 | 0.071 NS 0.087 0.068
SEIVH 0.257 0.500 | 0.257 NS 0.355 0.270
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Among all varieties studied for preparation of Jam, variety Vengurla-7 and Ullal-4 recorded
higher scores for colour and appearance, flavor, taste, texture and overall acceptability. Over storage
period, reduction in scores of all sensory parameters for all varieties was noticed. Jam prepared from
Vengurla-6 variety was having lowest scores for all quality parameters (Table 1.102).

MADAKKATHARA

The length and weight of cashew apple was observed to be maximum in the variety Panama
(10.00cm & 195.06g, respectively). Highest TSS (14.5%) was observed in Madakkathara-1 and the
lowest in Kanaka (10.01%). Kanaka had the maximum tannin content (0.56%) and Amrutha, the
minimum (0.23%). Acidity was minimum in the variety Panama (0.25%) while it was maximum in
Madakkathara-1, Dhana and Raghav (0.44%). K-22-1 gave maximum juice yield (95.75%) followed by
Kanaka (83.78%), and Madakkathara-2 had the least juice recovery (49.01%).

Theresults of the organoleptic evaluation of RTS drink indicated that Dhana recorded high score

with respect to to colour and appearance. The variety Priyanka had the highest score for taste, flavour
and overall acceptability. Sulabha had the highest score for sweetness (Table 1.103 and 1.104).
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Table 1.103 : Evaluation of organoleptic score of RTS for cashew apple at Madakkathara
Centre
. Overall
S.No Variety Appearance | Taste | Colour | Flavour | Texture .
Acceptability

1. | Poornima 8.82 8.77 7.02 8.95 8.77 8.14
2. | Dhana 9.09 8.00 9.95 8.32 8.00 7.70
3. | Sulabha 8.07 7.45 8.70 6.59 7.45 8.77
4. | Kanaka 6.18 6.34 6.66 5.50 6.34 6.70
5. | Panama 8.02 8.30 7.86 7.84 8.30 8.39
6. | K-22-1 8.48 9.27 8.34 9.16 9.27 8.68
7. | Vridhachalam -3 4.59 4.09 4.86 5.09 4.09 4.52
8. | Amrutha 7.77 7.68 7.52 8.55 7.68 7.45
9. | Madk Il 7.82 7.77 7.98 7.57 7.77 8.50
10. | Dhamodar 3.36 4.32 3.70 4.30 4.32 4.05
11. | Priyanka 8.70 10.23 | 8.68 9.66 10.23 9.20
12. | Raghav 6.16 5.55 5.41 6.20 5.55 5.55
13. | Madakkathara | 3.93 3.23 4.30 3.27 3.23 3.34

Kendalls W(a)* 0.327 0.349 | 0.298 | 0.314 0.299 0.308

Table 1.104: Evaluation of organoleptic score of jam for cashew apple at Madakkathara
Centre
S.No Variety Appearance | Taste | Colour | Flavour | Texture Overal.l .
Acceptability

1. | Poornima 5.89 6.97 5.14 5.36 6.97 6.94
2. | Dhana 7.19 6.08 7.11 5.81 6.08 6.86
3. | Sulabha 8.19 10.58 | 7.42 10.08 10.58 9.50
4. | Kanaka 8.08 6.53 7.28 6.22 6.53 5.69
5. | Panama 6.08 5.08 7.78 4.69 5.08 5.11
6. | K-22-1 7.03 6.14 6.36 6.36 6.14 6.36
7. | Vridhachalam -3 9.36 7.33 9.86 7.44 7.33 7.64
8. | Amrutha 7.14 7.25 7.44 7.64 7.25 8.08
9. | Madk I 5.19 4.78 5.08 4.72 4.78 4.08
10. | Dhamodar 5.22 4.89 6.11 6.53 4.89 5.17
11 | Priyanka 9.39 8.33 8.81 9.00 8.33 7.25
12 | Raghav 5.86 8.75 6.33 8.61 8.75 9.19
13 | Madakkathara | 6.36 8.28 6.28 8.53 8.28 9,13
Kendalls W(a)* 0.154 0.214 | 0.137 0.218 0.172 0.219
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PILICODE

Among the varieties tried, PLD 75 had high overall acceptability when processed in to cashew
apple RTS. This was followed by PLD 62, PLD 40 and PLD 45. RTS prepared from PLD 40 had the highest
score for appearance. Regarding colour, RTS prepared from PLD 40 had the highest score. RTS prepared
from PLD 62 had highest score for flavor. Among varieties tried, PLD 40 had the highest overall
acceptability. The score was highest for PLD 40 for appearance of the product (Jam). PLD 40 had the
highest score for colour, whereas PLD 67 had the highest score for flavour. Highest score for taste was
obtained for the variety, PLD 67 and PLD 40 (Table 1.105and 1.106).

Table 1.105 : Evaluation of organoleptic score of RTS for cashew apple at Pilicode Centre
S.No. | Variety | Appearance | Taste | Colour | Flavour | Texture Acc?e‘;:;al‘alillity ?I[\‘/Iec:Lt:z()a ':::Z:
1. PLD 75 2.68 2.56 2.68 2.98 2.80 2.98 3 2.78
2. PLD 54 2.56 2.32 2.68 2.52 2.68 2.64 3 2.57
3. PLD 44 2.57 2.67 2.98 2.96 2.66 2.82 3 2.78
4, PLD 64 2.68 2.68 2.68 2.84 2.76 2.72 3 2.73
5. PLD 62 2.80 2.60 3.00 2.96 2.80 2.95 3 2.85
6. PLD 40 2.92 2.96 2.92 2.78 2.80 2.96 3 2.89
7. PLD 48 2.76 2.68 2.68 2.80 2.76 2.84 3 2.75
8. PLD 67 2.60 2.64 2.80 2.92 2.88 2.88 3 2.79
9. PLD 66 2.68 2.68 2.82 2.72 2.76 2.85 3 2.75
10. | PLD 45 2.76 2.76 2.80 2.92 2.86 2.90 3 2.83
11. PLD 82 2.74 2.64 2.68 2.80 2.76 2.84 3 2.74
Mean 2.70 2.65 2.79 2.84 2.77 2.85 3 2.77
Table 1.106:  Evaluation of organoleptic score of jam for cashew apple at Pilicode Centre
S.No. | Variety | Appearance | Taste | Colour | Flavour | Texture Accc()e‘p,::::illity ilr\‘/le;:ntl;:g)e 212?2
1. PLD 75 2.60 2.68 2.48 2.60 2.56 2.72 12 2.61
2. PLD 54 2.40 2.48 2.72 2.54 2.76 2.88 12 2.63
3. PLD 44 2.50 2.48 2.50 2.48 2.88 2.64 12 2.58
4. PLD 64 2.56 2.66 2.80 2.68 2.80 2.74 12 2.71
5. PLD 62 2.52 2.36 2.32 2.52 2.48 2.60 12 2.47
6. PLD 40 2.88 2.96 2.84 2.92 2.96 2.96 12 2.92
7. PLD 48 2.68 2.64 2.88 2.68 2.84 2.84 12 2.76
8. PLD 67 2.68 2.58 2.96 2.92 2.68 2.66 12 2.75
9. PLD 66 2.56 3.52 2.46 2.68 2.88 2.68 12 2.80
10. PLD 45 2.56 2.32 2.54 2.54 2.65 2.48 12 2.52
11. PLD 82 2.67 2.45 2.60 2.58 2.65 2.50 12 2.58
Mean 2.60 2.65 2.65 2.65 2.74 2.70 12 2.66
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VENGURLE

The data with respect to organoleptic evaluation of RTS of different cashew varieties (Table
1.107) showed that the highest total acceptability score (3.71) was recorded in cashew variety
Vengurla-4 and Vengurla-6. However, the maximum shelf life of RTS (134 days) was observed in

Vengurla-2.
Table 1.107:  Organoleptic evaluation of RTS in different varieties at Vengurla Centre
Variety Taste Colour Flavour Total acceptability shelf life in

days
V-1 2.86 3.00 2.86 2.90 113
V-2 3.00 3.29 3.00 3.09 134
V-3 3.43 3.00 3.14 3.19 129
V-4 3.71 3.71 3.71 3.71 119
V-5 3.28 3.29 3.29 3.29 126
V-6 3.71 4.00 3.42 3.71 130
V-7 3.57 3.43 3.42 3.47 124
V-8 3.71 3.14 3.29 3.38 126

The data presented in (Table 1.108) revealed that organoleptic evaluation score of jam was
found maximum in cashew Vengurla-4 variety with respect to total acceptability (3.86). Similarly, the
maximum shelf life of jam (172 days) was observed in Vengurla-4.

Table 1.108:  Organoleptic evaluation of Jam in different varieties at Vengurla Centre
Variety Taste Colour Flavour Total acceptability shelf life in days
V-1 4.14 3.57 3.57 3.76 140
V-2 3.57 3.57 3.57 3.57 147
V-3 3.28 3.28 3.00 3.19 163
V-4 4.00 4.00 3.57 3.86 172
V-5 3.00 3.00 3.00 3.00 149
V-6 3.43 3.00 3.28 3.24 158
V-7 3.57 3.57 3.00 3.38 170
V-8 2.86 3.28 2.86 3.00 161

VRIDHACHALAM

The Experiment on Varietal screening of Cashew apple for preparation of RTS and Jam was

. .‘ All India Coordinated Research Project on Cashew 107_




""351:‘.'__%
= i s R

gian
HWAR

initiated. RTS and Jam were prepared from eight varieties and organoleptic evaluation was done (Table
1.109(a)and 1.109(b)).

Table 1.109 : a. RTS

Variety Taste Colour Flavour Total pH Shelf life in
acceptability days
VRI2 4 5 5 6 4.8
VRI3 7 7 5 6 4.6 90 days
VRI(Cw)H1 8 7 5 8 4.2
Vengurla 4 7 5 5 6 4.8
Bhaskara 7 5 5 6 4.5
Priyanka 7 7 5 6 4.8
Madak- 2 7 7 5 6 4.6
BPP 8 7 7 5 6 4.2
Table: b.Jam
Variety Taste Colour Flavour Total Shelf life
acceptability in days

VRI2 7 5 8 7
VRI3 7 7 7 7
Cw)H1 7 7 7 7
Vengurla 4 5 7 7 7 180 days
Bhaskara 5 7 7 7
Priyanka 7 5 7 7
Madak- 2 7 5 7 7
BPP 8 7 7 7 7
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1. CROP MANAGEMENT

Hort.1a : Nutrient Management for yield maximization in cashew

Centres: East Coast : Bhubaneshwar
Plains / others : Hogalagere

To objective of the experiment is to investigate the effect of nutrient management approaches
on growth, yield and soil properties

Experimental Design : Randomized Block Design

No.ofreplications : 3

Treatments:

T,-100% RDF (500:250:250g NPK/Plant)

T,-100% RDF + FYM @ 10kg/Plant/Year

T,-T,+Foliar Spray of major nutrients (3% urea+0.5% H,PO,+1% K,SO,)

T,-T,+Foliar Spray of Secondary and micro-nutrients (0.5% ZnSO, +0.1% Solubor + 0.5% MgSO,)
T.- T, +Foliar Spray of Secondary and micro-nutrients (0.5%ZnS0, +0.1% Solubor + 0.5% MgSO,)
T, - Control

BHUBANESWAR

The experiment was laid out during the year 2014. Cashew variety Balabhadra was planted at
a spacing of 7m x 7m .The experimental block is under establishment stage and the crop is at initial
stage of vegetative growth. The results from this experiment will be recorded, anlysed and interpreted
fromthe third year onwards.

HOGALAGERE

Application of 100% RDF+10 Kg FYM along with foliar spray of major nutrients (3% Urea + 0.5%
H,PO, + 1% K,SO,), Secondary and micronutrients (0.5% ZnSo,+ 0.1% Boran + 0.5% Mg SO,) (T.) was
found to be significantly superior with respect to mean nut yield (4.70 Kg/tree), Plant height (2.73m),
Stem girth (11.68 cm) and canopy height (1.73 m) parameters over other treatments. This treatment
was followed by T, which had mean nut yield (4.09 Kg/tree) and then T, (3.80 Kg/tree). Least mean nut
yield was observed in T, treatment (1.68 Kg/tree). The treatment T, was also found to be numerically
superior with respect to canopy diameter (4.43 m), Canopy spread (E-W-4.40 m & N-S 4.45 m) and
mean nut weight (35.84 g) and was on par with T, & T,treatments. However, the control treatment (T,)
recorded least response with respect to all the growth and yield parameters (Table 2.1 and 2.2). The
Tea Mosquito Buginfestation was low irrespective of the treatments.
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Table 2.1 : Vegetative parameters of cashew at HREC, Hogalagere

Plant Stem Canopy Canopy spread (m) Canopy
Treatments h((ariﬁ)ht ?;:3 h((ari'f;\t E-W N-S dia(r:mne)ter

Ty 2.10 10.45 1.60 4.00 3.93 3.95

T, 2.25 10.70 1.62 4.05 3.95 4.07
Ts 2.35 10.92 1.65 4.21 4.12 4.17

T4 2.33 10.93 1.63 4.18 4.05 4.12

Ts 2.73 11.68 1.73 4.40 4.45 4.43
T 1.83 9.91 1.60 3.77 3.85 3.81
S.EM 0.08 0.22 0.02 0.07 0.10 0.09
CD@5% 0.24 0.67 0.07 0.22 0.29 0.28
cv 6.63 4.16 2.62 3.48 4.66 4.45

Table 2.2 : Yield parameters of cashew at HREC, Hogalagere

Cumulative
Flowering | Apple Mean yield
. . nut Nut yield | Shelling TMB
Treatments | duration | weight e | e (%) Infestation (Kg/tree)
(Days) (g) ( g) &/P ’ ( No.of
& harvest: 1)
T: 107 33.16 5.36 2.57 29.0 low 2.57
T, 108 33.60 5.84 3.25 29.0 low 3.25
Ts 108 34.02 5.99 4.09 29.5 low 4.09
T, 112 34.00 6.03 3.80 29.5 low 3.80
Ts 112 35.84 6.15 4.70 29.5 low 4.70
Te 107 32.10 4.76 1.68 28.5 low 1.68
S.EM 2.71 0.64 0.08 0.09 0.30 - 0.09
CD@5% 8.17 1.92 0.24 0.27 0.91 - 0.27
cv 4.97 3.78 2.74 5.41 2.07 - 5.41

. .’ All India Coordinated Research Project on Cashew 111_




T

g
I | e |1

.I I.'I-
: i

Hort.2: Fertilizer application in high density cashew plantations
Centres: East Coast : Bapatla, Bhubaneshwar and Jhargram

West Coast : Madakkathara and Pilicode
Plains / others : Hogalagere

This trial envisages identification of optimum population density for cashew and suitable fertilizer
doses at different high density plantings for specific regional variety.

Experiment Details:
Design : Split plot
Main plot : Plant density : S, 200 plants/ha (10m x 5m)
S, 400 plants/ha (6m x 4m)
S, 600 plants/ha (5m x 4m)
Sub-plot : Fertilizer dose/ha: M, 75 kg N, 25 kg P,0O,, 25 kg K,O
M, 150 kg N, 50 kg P,0,, 50 kg K,O
M, 225 kg N, 75 kg P,0., 75 kg K,O

Fertilizers application level  : 1" year : 1/5"

2" year : 2/5"

3" year : 3/5"

4" year : 4/5"

5" year : Full dose
BAPATLA

During the year, results obtained from planting densities cum fertilizer trial it is evident that
trees planted at closer densities i.e. 5m x 4m apart have given higher plant heights, canopy height,
stem girth, canopy diameter, canopy spread area and flowering intensity. Annual nut yield per tree
was highest 13.34 kg pertreein 10m x 5m spaced trees applied with fertilizer levels at 225:75:75 kg/ha
[S,M.] which is followed by treatment S,M, [11.18kg/tree]. Cumulative nut yields are also highest in
S,M, (75.07kg/tree) followed by S,M, (69.06kg/tree).Results have indicated that at closer densities
vegetative parameters are at higher values and at wider densities yields are higher.

The mean canopy height was found to be non significant at different levels of spacings,
fertilizers and their interaction. The maximum canopy height (4.61 m) was recorded in S,. Among the
different levels of fertilizers the maximum canopy height (4.58m) was recorded in M, (75kg N, 25kg P,
O, and 25kg K,0) and minimum canopy height (4.35m) was recorded in M, (150 kg N, 50kg P,O. and
50kg K,0). The interaction between spacing's and fertilizers was found to be non significant. However,
the highest canopy height was recordedin S,M, (4.93m) (Table 2.3and 2.4).
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Table 2.3 : Effect of tree density and fertilizer levels on growth parameters of cashew at
Bapatla centre

Treatment Tree height Stem Girth Canopy Height Ground
(m) (cm) (m) coverage by
canopy (%)
S1M1 5.38 96.95 4.93 112.49
S1M2 4.66 109.64 4.27 102.70
S1M3 4.98 84.20 4.64 116.97
S2M1 4.75 89.46 4.33 150.08
S2M2 5.04 93.94 4.51 128.82
S2M3 4.76 75.26 4.40 150.96
S3M1 5.10 98.00 4.47 93.93
S3M2 4.63 81.99 4.27 187.33
S3M3 4.45 80.60 4.48 190.41
Mean 5.83 90.00 4.48 137.07
SEm +
a) Spacing 0.14 3.01 0.11 11.47
b)Fertilizers 0.12 3.33 0.12 10.74
c¢) Spacing’s Fertilizers 0.23 5.60 0.20 19.03
CD at 5%
a) Spacing NS NS NS NS
b)Fertilizers NS 9.91 NS NS
c) Spacing’s Fertilizers NS NS NS 59.86

Table 2.4 : Effect of tree density and fertilizer levels on yield parameters of cashew at Bapatla

centre
Treatment Flowering Nuts/m2 Nuts/Panicle Nut Cumulative
Intensity Yield/tree nut

(m?) (kg) Yield/tree
(kg) (9

Harvests)
S1M1 25.51 37.61 3.45 10.81 75.07
S1M?2 25.05 41.76 3.04 11.18 69.06
S1M3 25.89 40.22 3.11 13.34 54.11
S2M1 24.82 47.32 3.62 8.56 48.15
S2M?2 27.74 37.38 2.94 7.10 51.34
S2M3 25.84 39.96 2.96 7.54 41.10
S3M1 23.19 21.17 3.13 3.22 42.31
S3M2 24.57 35.96 2.71 8.58 44.43
S3M3 24.23 38.92 3.02 6.38 41.86
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Mean 25.20 36.34 3.11 8.52 51.94

Semt
a) Spacing 0.43 2.35 0.06 0.64 --
b)Fertilizers 0.63 1.88 0.09 0.75 --
¢) Spacing’s 0.99 3.25 0.14 1.23 -
Fertilizers
CD at5%
a) Spacing 1.48 NS 0.21 2.21 --
b)Fertilizers NS NS 0.27 N.S. --
) Spacing’s NS 11.28 N.S N.S. -
Fertilizers

The annual nut yield per tree was found to be significant at different levels of spacings. The
maximum nut yield per tree was recorded in S, (11.78 kg/tree) followed by S, (7.73kg/tree). The
annual nut yield per tree was found to be non significant at different levels of fertilizers. However, the
maximum nutyield was recorded in M, (9.09kg/tree) followed by M, (8.95kg/tree).

The interaction between spacings and fertilizers was found to be non significant. However the
highest was recorded in S,M, (13.34kg/tree) followed by S,M, (11.18kg/tree).

The mean cumulative nut yield per tree was found highest in S, (66.08kg/tree) followed by S,
(46.86kg/tree) among the spacings. Whereas, among the fertilizers mean cumulative nut yield per
tree found maximum in M, (75.07kg/tree) followed by M, (54.94kg/tree). With regard to interactions,
the mean cumulative yield per tree was highest in S,M, (75.07kg/tree) followed by S,M,
(69.06kg/tree).

Compilation of four years data

Results obtained from planting densities cum fertilizer trial it is evident that trees planted at
closer densitiesi.e. 5m x4m have given higher plant heights, trunk girth, canopy diameter and canopy
height. During the year 2012-13, annual nut yield per tree was highest (11.43kg/tree) in 10 x 5m
spaced trees applied with fertilizer levels at 75:25:25kg/ha [S,M,], Cumulative nut yields are also
highest in the same treatmentsi.e. S,M, [43.45kg/tree]. During the year 2013-14, annual nut yield per
tree was highest (10.69kg/tree) in 10 x 5m spaced trees applied with fertilizer levels at
150:50:50kg/ha [S,M,], Cumulative nut yields are also highest in the same treatments i.e. S,M,
[51.78kg/tree]. During the year 2014-15, cumulative nut yield was recorded maximum in S,M,
(64.26kg/tree). During the year 2105-16, the annual nut yield was recorded maximum in S,M,
(13.34kg/tree) and the cumulative nut yields were found highest in S,M, (75.07kg/tree) followed by
S,M, (69.06kg/tree). Results have indicated that at closer densities vegetative parameters are at
higher values and at wider densities yields are higher.

BHUBANESWAR

Significant variations for all the yield parameters were recorded due to tree density and levels
of fertilizers. On the other hand, the parameters like mean no. of panicles/m*and mean apple weight
were statistically non-significant due to interaction effect of tree density and levels of fertilizers. The
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tree density S,(10m x 5m) was significantly superior to both S,(6m x 4m) and S,(5m x4m) in respect of
number of panicles/m’ (19.44), nut weight (8.14g), apple weight (67.79g) as well as nut yield
(5.66kg/tree).Highest mean annual nut yield was recorded in S,(1726.13kg/ha) than S, and S,.
Similarly, nut yield over 14" harvest indicated highest nut yield of 62.26kg/tree in highest tree density
of S, thanS,andS..

Significantly higher nut weight (7.92g), apple weight (66.18g) as well as annual nut yield
(1546.50kg/ha) was recorded with application of higher levels of fertilizers in M,(N,,,P,.K,; kg/ha).
Overall, application of M,(N,,.P..K..) in cashew recorded maximum nut yield and yield attributing
parameters including highest annual nut yield of 1546.50kg/ha. Highest cumulative nut yield was
observed in M,(N,,,P..K. kg/ha) after 14" harvest. Significant variations were recorded for apple
weight and annual nut yield (kg/tree and kg/ha) for the interactions of tree density and fertilizer doses
and highest cumulative nutyield (kg/tree) was foundin S,M,.

The results on economics revealed wide variations for cumulative cost of cultivation, total
returns and benefit cost ratio due to different tree density as well as fertilizer levels. The cumulative
cost of cultivation over 14" harvest ranged from Rs.1,87,414.00 (S,M,) to Rs. 2,21,227.00 (S,M,), while
cumulative net returns varied from Rs3,47,237.00 (S,M,) to Rs.7,82,073.00 (S,M,). Similar trend was
also observed for BCR, maximum of 4.77 was recorded the treatment of S,M, (Table 2.5, 2.6 and 2.7).

Table 2.5 :  Effect of tree density and fertilizer levels on growth parameters of cashew at
Bhubaneswar centre
Treatment Tree height Stem girth Canopy Canopy Ground
(m) (cm) diameter surface area | coverage by
(m) (m?) canopy (%)
Sim1 7.06 90.16 9.75 73.92 142.65
S1M2 7.12 96.34 9.66 73.45 144.16
S1mM3 7.27 95.81 9.88 75.52 148.99
S2m1 6.49 75.46 6.66 33.91 135.31
S2M2 6.92 76.65 6.81 35.61 140.25
S2M3 6.84 75.11 7.13 37.54 155.81
S3m1 6.13 68.27 6.18 26.14 130.22
S3M2 6.22 74.95 6.21 29.91 143.82
S3M3 6.44 74.14 6.56 33.15 168.14
SEm* 0.10 1.53 0.10 0.99 2.77
CD at 5% NS NS NS NS NS
Table 2.6 : Effect of tree density and fertilizer levels on growth parameters of cashew at
Bhubaneswar centre
Mean no. Mean Mean | Mean annual nut yield .
Cum. nut yield
Treatment (.)f n.ut apple (Kg/tree)
panlczles/ weight | wt. (g) | (Kg/tree) (kg/ha) (for 14" hvts)
m (g)
Sim1 18.14 8.09 63.81 4.97 1016.04 52.43
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S1M2 19.81 8.16 68.92 5.88 1175.53 70.26
S1M3 20.36 8.18 70.64 6.12 1224.28 64.08
S2M1 17.12 7.81 62.92 4.06 1621.87 37.07
S2M2 19.91 8.02 64.83 4.10 1641.72 44.19
S2M3 19.26 7.96 64.72 3.94 1575.46 41.98
S3M1 15.26 7.56 60.86 3.12 1560.49 32.44
S3M2 17.30 7.82 61.35 3.56 1778.12 38.14
S3M3 16.26 7.63 63.17 3.68 1839.76 35.83
CD @ 5% NS NS 2.56 0.28 31.71 -
SEmzt 0.48 0.07 0.86 0.10 10.67 -
Table 2.7 :  Economics of high density planting based on cumulative vyield at
Bhubaneswar Centre during the year
Spacing Fertilizer Dose Cum. Cost of Cum. Total Cum. net | Benefit:
(Density) NPK (Kg/ha) cultivation return of return Cost
(Rs/ha) cashew (Rs./ha) Ratio
over 16™ no. (Rs./ha)
of years
s1: M1: 75-25-25 187414 534651 347237 2.85
10m x 5m M2: 150-50-50 201428 171600 516172 3.56
(200plant/ha) | 3. 55.75.75 215449 652927 437478 | 3.03
o M1: 75-25-25 191266 759792 568526 3.97
6m x4m M?2: 150-50-50 205280 906432 701152 4.42
(400plant/ha)
M3: 225-75-75 219301 874288 654987 3.98
s3. M1: 75-25-25 193192 847187 653995 4.38
5mx4m M?2: 150-50-50 207206 989279 782073 4.77
(500plant/ha) | p13. 225.75.75 221227 929545 708318 4.20
HOGALAGERE

Vegetative parameters were recorded in second year of cashew plantation having different
spacing and fertilizer levels. Among treatments there were no significant differences with respect to
plant height, canopy height, canopy spread and canopy diameter. However, the interaction effect of
S,M,where in manuring application was 90 Kg of N, 20 Kg of P,0O, 30 Kg of K,O per hectare and the
spacing was 10 m X 5 m, there was significant increase in stem girth (5.36 m) compared to all the
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interactions except S,M, (5.30 cm) and S,M, (5.24 cm). Interaction effect of S,M, treatment recorded
numerically superior growth parameters like plant height (1.75 m), canopy height (0.94 m), canopy
spread (E-W, 1.64 m & N-S, 1.60 m) and canopy diameter (1.62 m) compared to other treatments
(Table 2.8). Based on the primary data of canopy diameter the other parameters such as canopy
surface area and ground coverage by canopy have been calculated. They also depict similar trend as
that of canopy diameter observations (Table 2.8).

The cashew plantsin experimental plot are two years old and hence yield parameters were not
available.

Table 2.8 : Effect of tree density and fertilizer levels on growth parameters of cashew at
HREC, Hogalagere centre

Treatment Tree height Stem girth Canopy Canopy Ground
(m) (cm) diameter surface area | coverage by
(m) (m?) canopy (%)
S1M1 1.69 5.24 1.53 3.10 3.65
S1M2 1.70 5.30 1.57 3.36 3.92
S1M3 1.75 5.36 1.62 3.54 4,12
S2M1 1.45 4.56 1.21 1.92 4.75
S2M?2 1.48 457 1.28 2.12 5.36
S2M3 1.60 5.10 1.36 2.61 6.01
S3M1 1.20 4.56 1.00 1.29 3.96
S3M2 1.20 4,55 1.12 1.89 4,95
S3M3 1.30 5.07 1.24 2.24 6.05
Mean 1.49 4.92 1.32 2.45 4.75
SEmt 0.03 0.05 0.06 0.23 0.40
CD at 5% NS 0.17 NS NS NS
JHARGRAM

The plants under 6m x 4m spacing and 5m x 4m spacing were pruned during 2013 August. As
there was enough space under 10m x 5m spacing, so the plants under those spacing were not pruned.
There was significant difference among the different spacing treatments with respect to girth, canopy
diameter and canopy surface area. The individual effects of different fertilizer levels did not produce
any significant effect on different characters studied. The variation was due to spacing difference, not
due to the difference in fertilizer levels. The interaction effects also showed non- significant result on

growth parametersin the particularyear.
Maximum values with respect to flower bearing laterals /m’* nuts/m’ yield /tree, yield /unit

area were supported by wider spacing (10m x 5m). While nut weight and apple weight was highest
with narrow spacing. There was no significant effect of interaction on various yield characters studied.
Benefit cost ratio was highest with 10m x 5m spacing + 75-25-25 kg NPK/ha/year (14.3) followed by
10m x 5m spacing + 150-50-50 kg NPK/ha/year (12.0) (Table 2.9,2.10,2.11and 2.12).
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Table 2.9: Effect of tree density and fertilizer levels on growth parameters of cashew at

Jhargram centre

Tree height Stem girth (.Zanopy Canopy Groupg
Treatment (m) = diameter surfacezarea coverage by
(m) (m?) canopy (%)
Sim1 6.9 91.3 8.5 90.0 455.3
S1M2 7.1 89.6 8.4 90.7 441.6
S1M3 6.1 81.7 8.4 80.8 442.1
S2Mm1 6.4 76.6 5.9 47.1 461.1
S2M2 6.3 75.8 6.2 51.4 502.5
S2M3 6.4 72.9 6.0 48.8 466.2
S3M1 6.1 72.2 5.8 46.2 532.1
S3M2 6.1 76.0 5.1 36.9 407.4
S3M3 6.1 66.2 5.6 43.7 497.5
Mean 6.4 78.0 6.7 59.5 467.32
CD at 5% NS NS NS NS NS
CV% 5.17 9.79 7.41 14.49 13.78
Table 2.10:  Effect of tree density and fertilizer levels on yield parameters of cashew at
Jhargram centre
Mean no. Mean Mean | Mean annual nut | Cum. nut
R ?f no.of , Mean nut | apple yield yield
panicles/ | nuts/ m® | weight (g) | wt. (g) (Q/ha)
m? (Kg/tree) | (Q/ha) (for 9 hvts)
S1M1 154 43.5 4.2 44.5 16.3 32,5 119.0
S1M2 15.7 45.0 3.7 42.7 14.7 29.3 116.8
S1M3 16.1 47.2 4.4 51.0 17.6 35.2 125.0
S2Mm1 10.2 27.4 5.2 52.8 6.2 24.8 124.1
S2M2 10.3 21.7 4.5 49.1 5.2 20.8 119.4
S2M3 11.3 22.9 5.0 51.9 5.2 21.0 122.7
S3M1 11.1 25.3 5.6 54.7 6.4 32.2 152.4
S3M2 10.2 24.5 4.5 459 4.1 20.4 1294
S3M3 11.8 23.0 4.7 54.7 4.7 23.6 127.0
Mean 12,5 31.2 4.6 49.7 8.9 26.6 126.2
SEmzt NS NS NS NS NS NS NS
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Table 2.11 : Effect of tree density and fertilizer levels on soil nutrient status at Jhargram
centre
Treatment Available Available Available Organic Carbon
Nitrogen (kg/ha) Phosphorus Potassium Content of Soil
(kg/ha) (kg/ha) (%)
S1M1 94.1 28.8 199.7 0.5
S1M2 150.5 33.4 238.8 0.4
S1M3 94.1 19.6 212.0 0.5
S2M1 84.7 13.8 75.7 0.4
S2M2 112.9 58.1 340.6 04
S2M3 1129 58.1 340.6 0.4
S3M1 122.3 53.2 258.6 0.4
S3M2 103.5 48.5 316.4 04
S3M3 1129 24.6 145.7 0.5
Mean 109.8 37.5 236.5 0.4
SEm t 17.2 8.7 47.3 NS
CD at 5% 37.4 19.1 103.0
CV% 18.2 32.1 25.6 10.0
Table 2.12: Economics of high density planting based on cumulative yield at Jhargram
Centre
Spacing Fertilizer Dose Cum. Cost of | Cum. Total | Cum. net | Benefit:
(Density) NPK (Kg/ha) cultivation return of return Cost
(Rs/ha) cashew (Rs./ha) Ratio
Over 13 years (Rs./ha)
o1 M1: 75-25-25 95730 1463561 1367832 14.3
10m x 5m M2: 150-50-50 114543 1489460 1374917 12.0
(200plant/ha)
M3: 225-75-75 138259 1634383 1496125 10.8
- M1: 75-25-25 116545 926005 809461 6.9
6m x 4m M2: 150-50-50 151194 817800 666606 4.4
(400plant/ha)
M3: 225-75-75 170613 860130 689518 4.0
s3. M1: 75-25-25 161710 1011248 849539 5.3
5mx4m M2: 150-50-50 180887 848305 667418 3.7
(500plant/ha)
M3: 225-75-75 199419 877420 678002 3.4
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MADAKKATHARA

Statistical analysis of the data indicated that the interaction effect of tree densities and fertilizer
doseinfluenced the growth and yield parameters significantly. The interaction effect of tree densities
and fertilizer doses were significant with respect to flowering laterals/panicles nut weight and yield
(Table). Significant difference could not be observed with respect to the flowering duration which
ranged between 62-65 days as observed in the previous year. Flowering laterals per square meter was
highest in SIM3 (5), the same was observed in the previous year also.The male bisexual flower ratio
did not differ significantly among treatments in the current year also. The highest per tree yield and as
well as nut weight were recorded in lower densities with highest dose of fertilizers and cumulative per
treeyieldin SIM1, as observed in the previous year. The per hectare yield was high in highest density
with medium dose of fertilizer, S3M2 (2425kg) (Table 2.13 and 2.14).

The economic analysis of the data on cost of cultivation and returns revealed that the lower
density planting with different doses of fertilizer is comparatively less economical. However, the next
two higher densities i.e. 400 plants/ha and 500 plants /ha at different levels of fertilizer are
economical. However, the highest density with highest doses of fertilizer increased the cost of
cultivation and reduced return. The same observation was made in the previous year also (Table 2.15).

Table 2.13: Effect of tree density and fertilizer levels on growth parameters of cashew
at Madakkathara centre

Treatment Tree height Stem girth Canopy Canopy Ground
(m) (cm) diameter surface area | coverage by
(m) (m?%) canopy (%)
SiM1 5.90 113.90 9.64 145.74 89.20
S1M?2 5.65 106.80 8.49 113.03 88.05
S1M3 5.90 110.45 8.16 104.53 89.02
S2M1 7.82 95.25 6.32 62.71 100.25
S2M?2 5.77 96.45 7.34 84.46 108.95
S2M3 6.25 106.80 6.39 64.00 115.42
S3M1 5.95 102.35 5.91 54.83 129.52
S3M2 6.10 110.05 6.65 69.42 150.50
S3M3 5.97 100.67 6.32 62.71 137.95
Mean 6.14 104.74 7.24 84.60 112.09
SEmt - 0.55 3.77 - 3.67
CD at 5% 1.53 12.65 NS 23.42 10.87
CV% 16.87 8.14 39.08 25.37 6.55
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Table 2.14 : Effect of tree density and fertilizer levels on yield parameters of cashew at
Madakkathara centre
Treatment Duration of No. of Male: Nut Apple Annual nut Cum. nut
flowering panicles | Bisexual | weight wt. yield yield
(days) /m> | flowers (g) (8) (Kg/tree)
i f
Range - ratio (Kg/tree) (kg/ha) (for9
harvest
S1M1 44-84 64 4.00 2.70 6.45 63.80 8.32 1664 42.16
S1M2 40-86 63 3.25 2.59 6.62 57.50 7.47 1494 38.30
S1M3 56-68 62 5.00 2.59 6.72 64.00 9.37 1874 40.53
S2M1 40-84 62 4.25 2.63 6.10 60.50 4.30 1720 30.57
S2M2 61-69 65 3.75 2.60 6.22 56.50 4.75 1900 34.97
S2M3 40-80 62 4.25 2.56 6.15 60.50 5.05 2020 32.41
S3mM1 58-68 63 4.00 2.73 6.15 55.75 4.65 2325 29.46
S3M2 54-72 63 4.00 2.55 6.07 54.25 4.85 2425 30.20
S3M3 5076 63 4.00 2.55 6.07 55.50 4.12 2060 31.45
CD @ 5% - NS 1.13 NS 0.28 7.10 1.70 552.94 4.40
SEmzt - - 0.24 - 0.05 2.18 3.67 0.2100 0.001
CV% 4.45 18.83 5.93 3.03 8.17 19.81 8.69
Table 2.15: Economics of high density planting based on cumulative yield at
Madakkathara Centre
Spacing Fertilizer Dose Cum. Cost of Cum. Total | Cum. net | Benefit:
(Density) NPK (Kg/ha) cultivation return of return Cost
(Rs/ha) cashew (Rs./ha) Ratio
Over 14 years (Rs./ha)
51: M1: 75-25-25 285000 724680 439680 1.54
10m x 5m M2: 150-50-50 305000 722280 417280 1.37
(200plant/ha) | \13. 957575 300000 776880 | 476880 | 1.59
$2: M1: 75-25-25 315000 834400 519400 1.65
6m x4m M2: 150-50-50 325000 861000 536000 1.65
(400plant/ha)
M3: 225-75-75 330000 880400 550400 1.67
s3: M1: 75-25-25 355000 944000 589000 1.66
5m x4m M2: 150-50-50 370000 964000 594000 1.61
(S00plant/ha) | p3. 225.75-75 395000 910200 515200 1.30
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PILICODE
Effect of interaction of spacing levels and fertilizer doses on vegetative characters and yield of
Cashew variety MDK-1

The doses of fertilizers and the plant density were not found to interact significantly in
influencing growth characteristics of variety MDK-1except for the tree spread in North South Direction
and the percentage ground cover by the canopy. Higher percentage ground coverage was observed
with S3M2 closer spacing and medium fertilizer dose (S3: 500 plants / ha (5m X4 m), (M2: 150 kg N:
50 Kg P,O.: 50 kg K,0). Highest plant spread in North South Direction was reported with SIM1 (S1:
200plants/ha(10mX5m),(M1: 75kgN : 25KgP,0.:25kgK,0) (Table 2.16,2.17,2.18 and 2.19).

Table 2.16 :  Effect of tree density and fertilizer levels on growth parameters of cashew at
Pilicode centre

Treatment Tree height | Stem girth Canopy Canopy Ground
(m) (cm) diameter surface area coverage by
(m) (m?) canopy (%)
EW NS
S1M1 5.70 0.81 6.22 7.06 31.89 77.24
S1IM2 4.88 0.73 5.82 5.24 22.59 49.02
S1M3 5.44 0.76 6.51 6.92 31.31 71.68
S2M1 6.30 0.67 6.02 6.28 34.82 127.42
S2M2 6.00 0.68 5.73 6.33 31.74 120.58
S2M3 6.50 0.54 5.20 4.55 27.90 78.08
S3M1 5.74 0.75 6.12 6.55 30.33 159.49
S3M2 5.30 0.71 4.76 6.83 29.75 191.69
S3M3 5.28 0.67 5.90 5.65 26.12 133.00
Mean 5.68 0.70 5.81 6.16 29.61 112.02
SEmt 0.31 0.05 1.18 0.43 2.78 13.80
CD at 5% NS NS NS 0.81 NS 25.66
CV% 8.30 10.71 30.51 | 10.58 14.09 18.48

Table 2.17: Effect of tree density and fertilizer levels on yield parameters of cashew at
Pilicode centre

Treatment| Duration of No. of Male: Nut | Apple| Annual nutyield Cum. nut

flowering panicle | Bisexual | weight | wt. yield
2

(days) s/ m ﬂ::it;rs (g) (8) (Ke/tree)| (ke/ha) (Kg{:::e)

12hvts)
Sim1 124.33 9.70 0.48 47.33 | 6.85 5.62 1123.11 56.62
S1M?2 122.67 12.33 0.57 50.67 | 6.90 5.41 1081.18 45.23
S1mM3 105.11 11.42 0.56 52.78 | 6.98 6.51 1302.67 60.77
S2m1 116.78 10.18 0.51 50.00 | 6.90 3.42 1369.60 50.59

S2M2 100.78
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S2M3 107.33 9.33 0.49 51.33 7.02 5.38 2151.11 53.32
S3M1 113.56 12.82 0.58 49.77 6.85 4.64 2231.17 49.87
S3M?2 115.89 10.10 0.50 50.33 6.87 3.49 1745.00 43.43
S3M3 104.00 8.89 0.53 50.83 6.88 4.10 2048.89 48.69
CD @ 5% 3.47 3.43 NS 1.67 NS NS NS NS
SEmt 1.86 0.31 0.03 0.06 0.90 0.95 301.10 6.88
Table 2.18 :  Leaf Nitrogen and Leaf Potassium content (%) in cashew in different spacing
and fertilizer levels at Pilicode Centre
Leaf P i
Treatment Leaf Nitrogen content (%) ea otas(s.ol/u)m content
0
S1M1 2.27 0.92
S1M2 2.34 0.83
S1mM3 2.24 0.93
S2M1 2.32 1.06
S2M?2 2.14 0.98
S2M3 2.09 0.92
S3M1 2.20 0.98
S3M2 2.00 0.80
S3M3 2.18 0.88
Mean 2.20 0.92
Table 2.19: Economics of high density planting based on cumulative yield at Pilicode Centre
Spacing Fertilizer Dose Cum. Cost of Cum. Total Cum. net | Benefit:
(Density) NPK (Kg/ha) cultivation return of return Cost
(Rs/ha) cashew (Rs./ha) Ratio
Over 16 no. of (Rs./ha)
years
S1: M1: 75-25-25 249733.72 628173.11 378439.39 2.52
10m x 5m M2: 150-50-50 286692.44 539201.97 252509.54 1.88
(200plant/ha) | \3. 225.75.75 323860.20 709173.18 | 385312.98 | 2.19
Y M1: 75-25-25 433031.84 1297555.03 864523.19 3.00
6m x4m M2: 150-50-50 469408.00 1131679.88 662271.87 2.41
(400plant/ha)
M3: 225-75-75 515289.52 1188771.83 673482.31 2.31
53 M1: 75-25-25 583540.39 1444755.89 861215.50 2.48
5mx4m M2: 150-50-50 646786.83 1307689.14 660902.30 2.02
(500plant/ha) | 3. 225.75.75 711476.59 1494632.09 | 78315550 | 2.10
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Hort.3: Drip irrigation trial
Centres: East Coast : Vridhachalam
West Coast : Vengurla
Plains / others : Hogalagere

The trial aims at studying the response of cashew to supplementary irrigation during flushing and
flowering phases and to work out the critical stages of irrigation.

Experimental Details :
Treatments : 5

T1:No lIrrigation
T2 : Irrigation 20% of Cumulative Pan Evaporation (CPE).
T3 : Irrigation 40% of Cumulative Pan Evaporation (CPE).

T4 : Irrigation 60% of Cumulative Pan Evaporation (CPE).
T5 : Irrigation 80% of Cumulative Pan Evaporation (CPE).
Spacing =7 x7m
Variety = Chintamani : Chintamani-1
Vengurla : Vengurla-7
Vridhachalam : VRI-3
HOGALAGERE
The irrigation treatment of 80% of cumulative pan evaporation (T,) was recorded significantly
superior in stem girth (11.09 cm) , canopy height (2.15 m), apple weight (37.40 g), mean nut weight
(6.05 g) except T,(5.92 g) & T, (5.85g), nut yield (4.21 Kg/plant). However T, was recorded highest
values in plant height (2.96 m), canopy spread (E-W, 3.40 m & N-S, 3.52 m), canopy diameter (3.46 m),
flowering duration (111 days) and shelling percent (30%) over remaining treatment and TMB
infestation was recorded low in all five treatments (Table 2.20and 2.21).

Table 2.20 : The influence of different levels of drip irrigation on growth parameters of
cashew at Hogalagere
Treatments Tree height Stem Canopy spread (m) Canopy

(m) girth surface area
(cm) E-W N-S (m°)
T1: Noirrigation 2.56 8.42 3.04 2.61 13.43
T2 : Irrigation at 20% CPE 2.74 8.82 3.11 3.10 17.14
T3 : Irrigation at 40% CPE 2.83 9.09 3.25 3.19 18.78
T4 : Irrigation at 60% CPE 2.86 9.92 3.36 3.29 20.67
T5: Irrigation at 80% CPE 2.96 11.09 3.40 3.52 24.37
SEmt 0.09 0.19 0.11 0.13 0.95
CD at5% 0.27 0.58 0.33 0.38 2.87
CV% 7.21 4,51 7.57 8.90 11.28
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Table 2.21 : The influence of different levels of drip irrigation on yield parameters of
cashew at Hogalagere

Treatments Nut wt. | Apple wt. (g) | Annual nut Cum. yield Shelling
(8) yield (kg/tree) (%)
(kg/ (for 1* hvsts)
tree)
T1 : Noirrigation 5.22 30.44 1.33 1.33 29.00
T2 : Irrigation at
20% CPE 5.52 30.70 598 598 29.00
T3 : Irrigation at
. 1. 29.
40% CPE >-85 31.00 2.95 2.95 9.00
T4 : Irrigation at
60% CPE 5.92 33.00 356 356 29.50
T5: Irrigation at
80% CPE 6.05 37.40 4.91 4.91 30.00
SEmt 0.08 0.61 0.09 0.09 0.18
CD at 5% 0.25 1.82 0.28 0.28 0.54
cv 3.27 4.16 7.31 7.31 1.35

VENGURLE
The various irrigation treatments did not significantly influence the growth attributes of
cashew (Table 2.22).

Table 2.22 : Effect of drip irrigation levels on growth parameters of cashew at Vengurle
centre
Tree Stem | Canopy spread Canopy No. of
Treatments height | girth (m) surface laterals/
(m) (cm) E-W N-S area (m?) m’
T1 : Noirrigation 7.79 91.41 8.00 7.82 93.67 25.00
T2 : Irrigation at 20% CPE 7.68 | 99.34 | 9.11 8.36 116.33 27.67
T3 : Irrigation at 40% CPE 8.02 | 98.75 | 8.61 8.87 116.72 28.87
T4 : Irrigation at 60% CPE 7.94 91.87 8.28 7.23 101.60 29.80
T5: Irrigation at 80% CPE 7.59 | 98.75 | 8.48 8.60 108.95 31.87
SEm + 0.18 3.59 0.39 0.45 8.78 1.04
C.D. at 5% N.S N.S N.S N.S N.S 3.22
CV% 4.82 7.48 9.38 11.07 16.35 7.31
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However, the various irrigation levels significantly influenced the flowering and yield
attributes during the year (Table 2.23). Irrigation at 80% CPE (T,) recorded significantly maximum
number of flowering panicles/m”(20.20/m’), sex ratio (0.19) nut weight (10.9 g), apple weight (90.0 g),
annual nutyield (7.59 kg/tree) and shelling per cent (31.50 %) and was found superior over rest of the
treatments. However, it was at par with treatment T,in respect of apple weight (80.0 g) and yield with
treatment T,(7.11 kg/tree) and T,(6.18 kg/tree). The maximum cum. yield for last 14 harvests (67.00
kg/tree) recorded under treatment, irrigation at 80% CPE (T.).

Table 2.23 : Effect of drip irrigation levels on growth parameters of cashew at Vengurle

centre
Treatments No. of Male : Nut Apple | Annual | Shelling |Cum. yield
flowering/| Bisexual | wt.(g) | wt. | nutyield (%) (kg/tree)
panicles/ | flowers (g) (kg/tree) for 14"
m? ratio harvest
T1:No
L 15.55 0.16 9.40 | 65.00 5.11 29.25 47.64
irrigation
T2 : Irrigation
16.62 0.17 9.85 70.00 5.58 30.00 53.33
at 20% CPE
T3 : Irrigation
17.37 0.18 10.00 | 75.00 6.18 29.50 54.30
at 40% CPE
T4 : Irrigation
18.22 0.18 10.22 | 80.00 7.11 30.46 52.02
at 60% CPE
T5: Irrigation
20.20 0.19 10.90 | 90.00 7.59 31.50 67.00
at 80% CPE
SEm 0.29 0.009 0.13 3.53 0.50 0.26 -
C.D.@ 5% 0.91 N.S 0.40 | 10.89 1.55 0.80 -
CV% 3.36 9.87 2.58 9.30 15.97 1.74

VRIDHACHALAM

Treatments with irrigation at 80% CPE recorded maximum number of panicles/ m*and higher
male: bisexual flower ratio. Nut yield vary significantly among the treatments. The highest nut yield of
8.2 Kg/tree with a nut weight of 7.2 g, shelling percent of 30.2 and mean cumulative yield of 44.16 kg
pertreein 8 harvests was observed in the treatment with irrigation at 80% CPE (Table 2.25).
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Table 2.24: Effect of drip irrigation levels on growth parameters of cashew at
Vridhachalam centre
Mean Mean Mean canopy Mean
No. of
tree stem spread (m) canopy
. . laterals /
Treatments height girth surface 2
N-S E-W 2 m
(m) (cm) area (m?)
T1: Noirrigation 4.96 78.4 6.4 6.4 58.02 14.2
T2 : Irrigation at 20% CPE 5.44 82.1 7.2 6.8 69.41 16.2
T3 : Irrigation at 40% CPE 6.00 82.4 7.42 7.4 77.78 18.4
T4 : Irrigation at 60% CPE 6.24 82.4 7.8 7.8 86.18 21.8
T5: Irrigation at 80% CPE 6.92 88.2 8.2 7.92 92.02 24.2
SEmt | 0.16 1.04 0.05 NS 3.90 0.7
CDat5%| 0.34 3.16 0.14 5.20 1.4

Table 2.25 :  Effect of drip irrigation levels on yield parameters of cashew at Vridhachalam
centre
Treatments No. of Male: Nut Apple Annual Cum. Shelling
panicles / | Bisexual | wt.(g) | wt.(g) | nutyield yield (%)
m’ flowers (kg/tree) | (kg/tree)
ratio (for 8
hvsts)
T1:No
I 11.2 0.14 6.2 49.6 5.80 30.34 28.0
T2 : Irrigation at
0% CPE 12.4 0.17 6.5 55.4 6.20 33.33 28.4
T3 : Irrigation at
40% CPE 16.2 0.18 6.6 58.8 7.10 37.74 29.0
T4 : Irrigation at
60% CPE 18.6 0.20 7.2 59.4 7.20 38.83 29.6
T5: Irrigation at
80% CPE 21.4 0.23 7.2 65.2 8.20 44.16 30.2
SEm + 0.6 -- NS 2.4 0.2 -- NS
CD at 5% 1.8 -- -- 5.8 0.7 -- -
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Hort.4: Expt.2 High density planting — Observational trials

Centres : East Coast : Bapatla, Jhargram and Vridhachalam
Plains / others : Jagdalpur

Thetrial aims to identify the optimum population density for cashew to maximize the returns per unit area.

Experimental Details :
Planting of cashew at 4m x 4m under high density, with a control plot planted at 8m x 8m spacing
with recommended fertilizer dosage.

BAPATLA

During the year, maximum values were recorded in 4x4 m spacing with respect to the mean plant
height (4.88m), mean canopy height (4.46m) and ground area coverage by canopy (160.5%). Whereas
8x8m spacing was recorded the highest mean trunk girth (71.81cm), mean canopy spread (6.49m) and
mean canopy surface area (49.69m°’) (Table 2.26).

Table 2.26 : Growth parameters of cashew in normal and high density planting at
Bapatla centre
Spacing Mean Mean Mean Mean Mean Ground area
Plant Canopy Trunk canopy Canopy coverage by
height Height (m) Girth spread surface area | canopy (%)
(m) (cm) (m) (m?)
4m x 4m 4.88 4.46 68.36 5.72 47.50 160.5
8m x 8m 4.07 3.65 71.81 6.49 49.69 51.58
Table 2.27:  Yield parameters of cashew in normal and high density planting at
Bapatla centre
Spacing Date of first Date of Duration of Mean Mean Mean
Flowering last Flowering | Flowering | no. of no. of
Flowering (days) laterals/ | nut/m? nuts/
Sq.mt. panicle
4m x 4m 9.2.16 15.5.16 97 23.24 16.68 1.67
8m x 8m 9.2.16 21.5.16 103 24.22 26.35 2.82
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Flowering duration was recorded minimum in 4x4m spacing (97.0 days), whereas mean number
of flowering laterals, mean number of nuts/m*and mean number of nuts per panicle was found highest in
8X8 mspacing(24.22,26.35and 2.82) (Table 2.27).

Table 2.28:  Yield parameters of cashew in normal and high density planting at
Bapatla centre

Spacing Mean Nut Mean Apple Nut yield Mean Nut yield CNY
weight [g] weight (g) (Kg/ha) Kg/tree Kg/tree
(Harvest No.9) (2008 -2016)
dm x4m 5.19 43.01 662.5 1.06 13.19
8m x 8m 6.08 54.81 605.28 3.88 21.00

The mean nutyield was recorded highest in 8x8 m spacing (3.88kg/tree) and cumulative nut yield
was also recorded highestin 8x8 m spacing (21.00kg/tree) for nine annual harvests (Table 2.28).

Table 2.29 : Yield and B: C ratio in high density trials at Bapatla Centre

Harvest Yeild (kg/ha.) Net returns (Rs/ha.) B.C.ratio
(Amx4m) | (8Bmx8m) | (4mx4m) | (Bmx8m) | (4m x4m) | (8m x 8m)
1% harvest 268.75 50.00 -8875.00 -3240.00 -0.35 -0.51
2" harvest 400.00 71.76 -1000.00 -1934.4 -0.04 -0.31
3" harvest 515.00 112.5 5350.00 -292.5 0.19 -0.04
4™ harvest 587.5 142.0 10062.50 2210.0 0.35 0.31
5™ harvest 2000.0 436.8 111875.00 23556.0 3.97 3.35
6" harvest 1825 567.8 96500.00 31946.0 3.08 4.09
7" harvest 1487.5 650.52 80312.5 40987.5 2.57 5.25
8™ harvest 1012.5 486.7 51000.00 18936.0 1.76 2.05
9™ harvest 662.50 605.28 28750 23422 0.43 1.42

Compilation of three years data

With respect to the benefit cost ratio in case of 4x4 m spacing, B:C ratio increased up to 5" harvest
(-0.35t0 3.97) and 6" harvest onwards B: C ratio started decreasing rate. Whereas B:Cratio for 88 m
spacing increased from 1" harvest to 7" harvest (-0.51 to 5.25) from the 8" harvest onwards, B.C Ratio
getting decreased (Table 2.29).

JHARGRAM

Maximum plant height, canopy spread, canopy area and flowering /m’were recorded in 8m x 8m
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spacing. It was very clear that when plants were spaced at 8m x 8m, then nuts/m?’, yield/tree were higher
than the trees spaced at 4m x 4m. But yield per unit area (yield/ha) was more in case of trees spaced at
4mx4m (4537.83 kg/ha) benefit to cost ratio was lessin 4m x4m (Table 2.30,2.31and 2.32).

Table 2.30: Growth parameters of cashew in normal and high density planting at Jhargram
centre
) Tree height Stem girth C.anopy Canopy UL
Spacing T (cm) diameter surface area | coverage by
(m) (m?) canopy (%)
4m x 4m 3.5 36.5 3.9 21.2 74.62
8m x 8m 4.1 48.3 5.5 37.0 37.1
Table 2.31: Yield parameters of cashew in normal and high density planting at Jhargram
centre
Spacing Duration of No. of Nut Apple Annual nut yield | Cum. nut
flowering panicle | weight | wt. (g) yield
(days) s/m’ (8) (Kg/tree)
Kg/tree)| (kg/ha
Range | Mean (Ke/ )| (ke/ha) 4 hvts)
dm x 4m 70 11.3 6.95 50.3 2.19 4537.83 7.26
8m x 8m 73 11.8 7.03 50.4 4.19 2220.75 14.24
Table 2.32: Yield and B:C ratio in high density trials at Jhargram centre
Harvest Yield (kg/ha.) Net returns (Rs/ha.) B:C ratio
(4mx4m) | (8mMx8m) | (4mx4m) | (8mx8m) | (4mx4 m)| (8m x8 m)
1% harvest 1056.3 416.5 55604.5 | 24580.4 3.0 5.4
2" harvest 693.8 184.1 30229.5 8309.6 1.6 1.8
3" harvest 750.0 497.6 34167.0 30258.8 1.9 6.6
4™ harvest 1365.8 653.3 77272.3 41154.6 4.2 9.0
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Hort.6: Intercropping in Cashew

Centres: East Coast : Bapatla, Jhargram and Vridhachalam
West Coast : Madakkathara, Paria and Vengurla

Plains / others : Kanabargi and Darisai

The objectives of this trial are to identify compatible intercrops with cashew in the initial stages of orchard
development, to study the economic benefits of inter-cropping system, and to work out a soil fertility
management strategy for the intercropping system.

Experimental Details :

Main plot : 4
Sub plots : 3
FO = No additional fertilizer to the intercrop

F1 Additional fertilizer to the intercrop as per the state recommendation
F2 50% of additional fertilizer applied to the intercrop

No. of replications 3

Design : Split plot

BAPATLA

Among the different intercrops studied during the initial years of cashew the treatment T3
(Cashew +Hibiscus) recorded maximum yield of intercrop 4953 kg/ha and was superior over rest of the
treatments and this was followed by T, (Cashew + Amaranthus) of 4368 kg/ha and T, (Cashew + Cluster
Bean) recorded the lowest yield (2995 kg/ha).

Further the economics of growing intercrops, it is seen from the data presented in table that
growing marigold as inter crop in cashew orchard give the higher net profit of Rs.89070/- with B:C ratio of
1.97 followed by Cluster bean Rs.60150/- and B:C ratio of 1.50 and the lowest net profit was obtained in
growing cashew alone of Rs. 37510/- with B:CRatio 1.87 (Table 2.33).

Table 2.33 :Yield and economics of cashew and inter crops in intercropping trail at Bapatla centre

Treatment Yield of Yield of Cost of cultivation (Rs./ha) Returns (Rs./ha) C.B
details intercrop cashew Ratio
Kg/plot| Q/ha | Kg/ Q/ | Cashew | Inter Cashew | Cashew | Inter Total Net
tree ha crop + inter crop
crop

T1 Cashew + 27.30 | 42.58 5 7.8 20000 25000 45000 70200 | 63870 | 134070 | 89070 | 1.97
Marigold
T2 Cashew + 19.20 | 29.95 5 7.8 20000 20000 40000 70200 | 29950 | 100150 | 60150 | 1.50
Cluster bean
T3 Cashew + 31.75 49.53 5.1 7.95 20000 15000 35000 79500 9906 89406 54406 | 1.55
Hibiscus
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T4 Cashew + 28.00 | 43.68 | 53 | 8.26 20000 15000 35000 74340 | 13104 87444 52444 | 1.49
Amaranthus

T5 Cashew - - 41 | 6.39 20000 -—- 20000 | - | - 57510 37510 | 1.87
Alone

C.D.@5% 4.28 - NS - -- -- -- -- -- -- -- --
S.Em. + 1.37 -- 0.14 -- -- -- - -- -- -- -- --

Sale Price (Rs/Kg)

Henceitis seenthat growing one of the inter cropsin cashew ininitial years is profitable.

Raw Cashew Nuts :90.00 Cluster bean :10.00
Marigold :15.00 Amaranthus : 3.00
Hibiscus :2.00

At Cashew Research Station the intercrop trial was conducted with Marigold, cluster bean,
Hibiscus, Amaranthus. Among that cashew + Marigold were found as best intercrop under sandy soils
situation of cashew plantations. The intercrop Cashew + Marigold has recorded maximum yield and
consistent results for 6 years and gave the highest B:Cratio of 1.97.

Compilation of three years data

Different intercrops grown ininitial years of cashew at Bapatla centre with Marigold, Cluster bean,
Amaranthus, Hibiscus. Among all the intercrops Marigold has recorded maximum yield and B:C ratio
(3.81,2.09,1.62 & 1.97) compared to other intercrops in all the four years. It performed consistently in all
fouryears2012-13,2013-14,2014-15 & 2015-16 respectively.

JHARGRAM

Cashew Variety BPP - 8 spaced at 6m x 6m and cowpea, okra, green gram and bottle gourd were
grown as intercrops under the 5 year old plantation leaving 2.0 m space from the base of the cashew
plants. The available space for intercrops was 65.08%. Benefit to cost ratio revealed that okra was the
most profitable crop under cashew orchard followed by bottle gourd and cowpea (Table 2.34).

Table 2.34: Yield and economics of cashew and intercrops in intercropping trial at Jhargram Centre

Treatment | Yield of |Yield of Cost of Cultivation Returns (Rs./ha)
details intercrop (cashew (Rs./ha)
Q/ha Q/ha |Cashew | Inter- | Cashew | Cashew | Inter- | Total Net B:C
crop + crop Ratio
Intercrop
Cashew
+ 13.3 13.1 18000 | 89600 | 363253 | 26514 | 389767 | 336021 | 3.8
Cowpea
Cashew
+ 15.1 15.8 11000 | 82600 | 438313 | 22657 | 460970 | 409555 | 5.0
Okra
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+ 71600
Bottle 29.7 14.7 9000 | 80600 | 409586 | 14864 | 424450 | 373702 | 4.6
gourd
Cashew
+
Green 3.6 12.1 16000 | 87600 | 335453 | 18077 | 353531 | 300452 | 3.4
gram
Cashew
- 7.2 89600 | 201086 201086 | 153347 | 2.1
alone
SEmt 27388 | 0.32
CD at5% 59678 | 0.69
CV% 3.37 | 3.27
KANABARGI
Table 2.35: Yield and economics of cashew and intercrops in intercropping trial at Kanabargi Centre
Treatment | Yield of Yield of Cost of Cultivation (Rs./ha) Returns (Rs./ha)
details intercrop | cashew
Q/ha Q/ha | Cashew Inter- Cashew | Cashew Inter- Total Net B:C
crop + crop Ratio
Intercrop
Cashew +
Coleus 11.73 7.35 25,500 78,200 1,03,700 | 168100 | 1,40,400 | 3,08,500 | 2,04,800 | 1.97
Cashew +
10.11 7.44 25,500 14,200 39,700 174502 45,495 219995 1,80,295 | 4.54
Cowpea
Cashew +
i 76.80 7.06 25,500 | 1,10,100 | 1,35,600 | 168340 | 2,15,040 | 383740 | 2,48,140 | 1.83
Cashew +
Ground 14.62 7.40 25,500 23,500 49,000 177400 58,480 235880 | 1,86,880 | 3.81
nut
Cashew +
Sweet 116.06 6.95 25,500 49,800 75,300 163200 98,651 261851 | 1,86,551 | 2.48
potato
Cashew +
. 21.52 7.15 25,500 | 1,01,300 | 1,26,800 | 173500 | 1,66,780 | 340280 | 2,13,480 | 1.68
Turmeric
;:;s::w 671 | 25,500 0 25,500 | 153800 0 153800 | 1,28,300 | 5.03
s 4.85 -
SEmt NS .
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Net profit from main crop and intercrops was recorded from cashew + ginger intercrop (Rs.
2,48,140) followed by cashew + turmeric inter crop ( Rs. 2,13,480). Minimum was recorded in cashew +
cowpea intercrop (Rs. 1,80,295).

Highest benefit to cost ratio was recorded in cashew alone (5.03) followed by cashew + cowpea
intercrop (4.54) and cashew + ground nut (3.81) whereas minimum was recorded in Cashew + turmeric
(1.68) (Table 2.35).

Conclusion

In initial years of planting, to use open land effectively, it is profitable to grow intercrops like
coleus, turmeric and Ginger. Furtherlegumes like ground nut and cow pea can be grown to improve soil
health and get additionalincome.

MADAKKATHARA

The economic analysis of inter cropping in cashew garden with different medicinal plants
revealed that Koduveli (Plumbago zeylanica) is the most economical followed by Adlodakam (Adhatoda
vasica) (Table 2.36).

Table 2.36: Yield and economics of cashew and intercrops in intercropping trial at Madakkathara Centre

Yield of | Yield of Cost of Cultivation Returns (Rs/ha) B:C
Treatment| intercrop | cashew (Rs/ha) Ratio
details Q/ha Q/ha |Cashew| Inter- | Cashew |Cashew | Inter- Total Net

crop + crop
Intercrop

Thippali 17.15 6.5 14500 | 45000 | 59500 78000 | 30870 | 108870 | 49370 | 0.82
Adalodakam

51.50 5.8 14500 | 50000 | 64500 69600 | 103000 | 172600 | 108100 | 1.6
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Koduveli 11.50 5.5 14500 | 45000 | 59500 | 66000 | 92000 | 158000 | 98400 | 1.65
Kattarvazha  70.00 5.8 14500 | 55000 | 69500 | 69600 | 84000 | 153600 | 84100 | 1.21
Vayambu - 7.3 14500 | 40000 | 54500 | 87600 = 87600 = =
Panikkkorka)  10.65 5.1 14500 | 45000 | 59000 | 61200 | 63900 | 125100 | 80100 | 1.35
PARIA

The yield and economics of intercropping in cashew is presented in table. The highest inter crop
yield/ha (25.00 g/ha) was recorded in treatment cashew + okra (T2) which was followed by treatment
cashew + pigeon pea (T1) in gaining higher yield of intercrops. Highest net return of Rs. 1,35,286 ha™ was
observed under the inter crop of okra (T2); whereas highest benefit:cost ratio (4.49) was observed under
inter crop of pigeon pea (T1). The yield of cashew was found non-significantin all the treatments.

Looking to previous results for five years (2011-12 to 2015-16), the intercrop treatment T2
(cashew with okra) occupied first rank only one time where it occupied four times second position in
terms of benefit:cost ratio. The intercrop treatment T1 (cashew with pigeon pea) occupied three times
first position in terms of benefit:cost ratio. The difference between B:C ratios of the two treatments are
also narrow. Thus it can be concluded that pigeon pea and okra found as best inter crops under study

(Table 2.37).
Table 2.37 : Yield and economics of cashew and intercrops in intercropping trial at Paria Centre
Yield of |Yield of| Cost of Cultivation (Rs./ha) Returns (Rs./ha)
Treat . intercrop |cashew BiC
rea m.en Q/ha Q/ha | Cashew | Inter- | Cashew | Cashew | Inter- Total Net N
details Ratio
crop + crop
Intercrop
Cashew + 1
Pi 13.25 6.55 | 10000 | 12800 | 22800 | 72072 | 53000 | 125072 | 102272 | 4.49
igeon Pea
g?(srzew * | 2050 |7.83 | 10000 | 22800 | 32800 | 86086 | 82000 | 168086 | 135286 | 4.12°
Cashew +
Indian 6
bean (GW-2 8.50 2.34 | 10000 | 10000 | 20000 | 25740 | 29750 | 55490 | 35490 |1.77
Cashew +
'(Rldggf‘lfea” 9.75 | 2.91 | 10000 | 10000 | 20000 | 32032 | 34125 | 66157 | 46157 | 2.31°
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gzi\t‘sg 5.00 | 5.28 | 10000 | 9200 | 19200 | 58058 | 15000 | 73058 | 53858 | 2.81"
;"“;::W 0O |3.87|10000 | O | 10000 | 42614 | O | 42614 | 32614 | 3.6
VENGURLE

From the data presented in (Table 2.38), it is observed that treatment elephant foot yam (T,)
recorded significantly the highest yield of 61.94 g/ha and at par with greater yam (56.76 g/ha) and both
these treatments were found significantly superior over the rest of the treatments.

The main crop cashew in greater yam (T,) plot recorded significantly maximum nut yield of 13.47
g/ha and on par with all the treatments except the T i.e. cashew in tapioca plot which recorded lowest
nutyield of 11.69 gq/ha.

The maximum net returns of Rs. 190322/- were obtained from cashew + greater yam (T,) with B:C
ratio of 3.24:1, followed by cashew + elephant foot yam greater yam (T,) with B:Cratio of 3.15:1

Table 2.38 : Yield and economics of cashew and intercrops in intercropping trial at Vengurle

Centre

Treatment | Yield of Yield Cost of Cultivation Returns (Rs./ha) B:C

details intercrop | of cashew (Rs./ha) Ratio

Q/ha Q/ha |[Cashew| Inter- | Cashew |Cashew | Inter- | Total Net
crop + crop
Intercrop

Ty: Lesser

Yam 23.16 13.07 | 48960| 36051| 85011 | 156840| 92640 | 249480| 164469 |2.93:1
T, : Greater

Yam 56.76 13.47 48960| 35878| 84838 | 161640|113520| 275160| 190322 (3.24:1
Ts: Aerial

Yam 9.13 13.14 48960| 34505| 83465 | 157680| 13695 | 171375| 87910 |2.05:1
T4:Elephant

61.94 13.38 | 48960| 31585| 80545 | 160560| 92910 | 253470| 172925 |3.15:1

Foot Yam
Ts:Tapioca 15.47 11.69 48960| 13920 62880 | 140280| 6188 | 146468| 83588 (2.33:1
Mean 33.29 12.95 48960 | 30388| 79347.8| 155400|63790.6| 219191139842.8| -
S.Em.+ 3.57 0.28 ] ) ] . ] . . i
CD at 5% 11.01 0.87 - - - = = o - -
CV% 21.44 4.40 - - - - - - - -
Control plot
Av. cashew 2 10.50 48960 - 48960 | 126000 - 126000| 77040 (2.57:1
yield (q/ha)
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Area planted with intercrop/ha-3760sg. m.
Intercrop plotsize - 24 sq. m.; No. of intercrop plots/ha.-132
Price of produce (Rs./kg): lesser yam- 40/kg; greater yam- 20/ kg; aerial yam- 15/kg; elephant

footyam-15/kg; Tapioca-4/kg

Cashew raw nut: Rs.120/- perkg
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The soil nutrient status after harvest of different intercrops as well cashew as main crop was
estimated during the year 2015-16 and presented in the tables respectively.

The data presented in Table on soil nutrient status of different intercrops indicated that pH of the
soil ranged from minimum 4.60 (T,) to maximum 5.10 (T,) electrical conductivity ranged between 0.048
dSm™(T,) to 0.092 dSm™ (T.) while, organic carbon content varies from 0.7% (T,) to 1.36% (T,). Treatment
T, (greater yam) recorded significantly maximum available soil N (344.0 kg/ha) and at par with trearment
T, - aerial yam (331.38 kg/ha). Whereas, available P,0. and K,O was found significantly maximum i.e.
20.32kg/haand 443.49 kg/ha respectively in T,treatment - tapioca (Table 2.39).

Table 2.39: Soil analysis data of different intercrops in intercropping trial at Vengurle
Centre
Treatment details pH EC ocC N PZO5 KZO
(1:2.5) | dSm™| (%) (kg/ha) (kg/ha) (kg/ha)

T : Lesser Yam 4.60 | 0.059 | 0.74 | 309.29 (M) | 17.88 (M) | 375.61 (VH)
T.: Greater Yam 4.67 | 0.048 | 1.36 | 344.00(M) | 18.70 (M) | 381.03 (VH)
T_: Aerial Yam 5.10 | 0.078 | 1.09 | 331.38(M) | 17.23 (M) | 381.57 (VH)
T,: Elephant Foot Yam 490 | 0.081 | 1.25 | 302.98 (M) | 18.25(M) | 404.28 (VH)
T_: Tapioca 5.08 | 0.092 | 0.70 | 325.07 (M) | 20.32(M) | 443.49 (VH)
SEm + - - - 4.83 0.44 4.54
CD at 5% - - - 14.91 1.35 14.01

The data presented in (Table 2.40) with respect to soil nutrient status of cashew as main crop
indicated that soil pH ranged from minimum 4.70 (T,) to maximum 5.32 (T,) electrical conductivity ranged
between 0.046 dSm™ (T,) to 0.089 dSm™ (T,) and it showed safer limit for plant growth. While, organic
carbon content varies minimum from 0.66% (T,) to maximum 1.25% (T,). Cashew in greater yam plot (T,)
recorded significantly maximum available soil N (391.34 kg/ha) and superior over rest of the treatments.
Whereas, available P,0. recorded significantly maximum (20.30 kg/ha) by cashew in tapioca plot (T,).
While, available K,O content in the soil was observed significantly higher (429.82 kg/ha) when cashew
intercropped with Arial Yam (T,).
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Table 2.40: Soil analysis data of cashew in intercropping trial at Vengurle centre
Treatment details pH EC OC (%) N ons KZO
. -1
T : Cashew in Lesser
1 5.16 0.078 0.82 347.16 (M) | 15.96 (M) | 386.99 (VH)
Yam plot
T : Cashew in Greater
2 4.56 0.046 1.25 391.34 (M) | 18.07(M) | 415.71 (VH)
Yam plot
T : Cashew in Aerial
3 4.70 | 0.089 | 1.48 | 356.63 (M) | 18.29 (M) | 429.82 (VH)
Yam plot
T : Cashew in Elephant
4 5.32 0.072 0.66 332.04 (M) | 17.84 (M) | 415.04 (VH)
Foot Yam plot
T : Cashew in Tapioca
5 - 5.08 0.052 0.97 318.76 (M) | 20.30 (M) | 400.25 (VH)
plo
S.Em.+ - - - 2.64 0.34 4.54
CD at 5% - - - 8.14 1.05 14.02
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Hort.7: Organic Management of Cashew

Centres: East Coast : Bapatla, Bhubaneshwar, Jhargram and Vridhachalam
West Coast : Madakkathara and Vengurla
Plains / others : Hogalagere, Kanabargi and Jagdalpur

The objective of this trial is to evaluate and standardize an organic management schedule for cashew
cultivation to optimize the returns and to work out economic feasibility of organic farming systems over conventional
farming.

Treatments:

T,- 100%NasFYM

T,- 100 % N as FYM + Bio-fertilizers (Azatobacter + Azospirillum + PSB) 200 g

T,- 50% N as FYM + Bio-fertilizers (200 g)

T,- 100 % N as Vermicompost + Bio-fertilizers (200 g)

T.- Recycling of organic residue with the addition of 20 % cow dung slurry (20.0 % weight of
organicresidue as cow dung)

T,- In situ green manuring / green leaf manuringto meet 100% N

T,- 25% N as FYM + Recycling of organic residue + In situ green manuring / green leaf manuring +
Bio-fertilizers (200 g)

T,- Recommended doses of fertilizer + 10 kg FYM (Control)

BHUBANESWAR
The experiment was laid out during the year 2007 in Randomized Block Design with eight

treatments of different organic sources on cashew variety H 2/16 (BPP-8) planted at a spacing of 7m x 7m

.Only farmyard manure was applied to all the plants during planting.

There were significant variations for nut weight, apple weight, annual nut yield (kg/tree) as well as
flowering laterals /panicle due to various organic management inputs. Recommended doses of fertilizer
+10kg FYM (Control) T, was found to produced significantly highest apple weight (61.51g), nut weight
(8.28g), as well as annual nut yield of 1288.24kg/ha than rest of the treatments. Maximum number of
panicles/m’(21.88) was observed in treatment T,. However, stastical parity was observed for most of the
parameters with T, and T,.The results of cumulative nut yield/tree over 7" harvest revealed wide variations
from 10.18kg in T,to maximum of 21.87kg in T, in variety BPP-8. The overall results observed during the

year revealed the superiority of both T, and T, among the different organic sources towards cashew
production (Table 2.42).
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Table 2.41 : Growth parameters of cashew under organic management at
Bhubaneswar centre
Treatment Tree Stem Canopy Canopy Ground
height girth diameter surface coverage
(m) (cm) (m) area (m?) | by canopy
(%)
T1-100% N as FYM 5.13 73.82 8.26 51.19 104.38
T2 - 100 % N as FYM + Bio-
fertilizers Consortium 4.83 74.29 8.31 50.14 108.16
(BFC)200¢g
[0)
13- 5:) %N as FYM + BFC (200, oo 66.81 7.82 46.04 96.24
T4 - 100 % N as Vermicompost
+ BFC (200 g) 4.61 59.64 8.11 51.08 101.15
T5 - Recycling of organic
residue with the addition
of 20 % cow dung slurry 4.90 72.21 7.42 43.61 92.68
(20.0 % weight of organic
residue as cow dung)
T6 — In situ green manuring /
green leaf manuring to 4.83 68.14 7.61 45.21 96.41
meet 100 % N
T7 - 25 % N as FYM + Recycling
of organic residue + In
situ green manuring / 4.96 70.81 8.21 52.26 102.92
green leaf manuring +
BFC (200 g)
T8 — Recommended doses of
fertilizer + 10 kg FYM 5.36 73.10 8.72 7.11 114.41
(Control)
SEmt 0.16 1.28 0.20 1.49 2.50
CD at 5% 0.48 3.83 0.59 4.46 7.49
CV% 5.63 3.16 4.26 5.19 4.29
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Table 2.42: Yield parameters of cashew under organic management at Bhubaneswar

centre
N?‘ of Nut Apple | Annual nut Cum. nut yield
Treatment panlczles/ weight | Wt () yield (Kg/tree)
m (g) (kg/ha) (7™ No. of hvts)
T1-100% N as FYM 20.16 7.74 54.16 980.26 12.26
T2-100% N as FYM + Bio-fertilizers
Consortium(BFC) 200 g 22.14 8.20 58.01 1026.59 1.14
T3-50% N as FYM + BFC (200 g) 21.05 7.81 53.62 960.26 13.31
T4 - 100 % N as Vermicompost +
BFC (200 g) 21.65 8.05 60.63 1006.17 13.01
T5 - Recycling of organic residue
with the addition of 20 %
cow dung slurry (20.0 % 19.07 7.96 52.26 905.34 11.91
weight of organic residue as
cow dung)
T6 — In situ green manuring / green
leaf manuring to meet 100 % 18.62 7.80 50.9 860.86 10.18
N
T7 - 25 % N as FYM + Recycling of
organic residue + In situ | ) 816 | 5517 | 1084.56 16.24
green manuring / green leaf
manuring + BFC (200 g)
T8 - Recommended doses of
fertilizer + 10 kg FYM 21.88 8.28 61.51 1288.24 21.87
(Control)
Mean 20.71 8.00 55.79 1014.04 14.24
SEmt 0.65 0.24 1.54 9.96 --
CD at 5% 1.95 0.73 4.61 29.86 --
CV% 5.44 5.25 4.78 1.70 --
HOGALAGERE

The cashew plantsin experimental plot are two years old and hence flowering and yield parameters
were not available.
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Table 2.43 : Growth parameters of cashew under organic management at Hogalagere
centre
Tree Stem Canopy Canopy Grogme
. . . surface | coverage by
Treatment height girth diameter
(m) (cm) (m) area canopy (%)
(m?)
T1-100% N as FYM 1.80 5.50 1.33 2.89 2.83
T2 - 100 % N as FYM + Bio-
fertilizers (Azatobacter + 1.85 5.53 1.67 4.20 4.47
Azospirillum + PSB) 200 g
= 0 + Bio-
13- 50 % N as FYM + Bio- |, . 5.48 1.41 3.23 3.18
fertilizers (200 g)
T4 - 100 % N as
Vermicompost + Bio- 1.86 5.55 1.71 4.45 4.71
fertilizers (200 g)
T5 - Recycling of organic
residue with the
o\ 0
addition of 20 % cow |, oo 5.35 1.33 2.87
dung slurry (20.0 % 5 83

weight of organic
residue as cow dung)

T6 — In situ green manuring /
green leaf manuring to 1.70 5.45 1.33 2.86 2.82
meet 100 % N

T7 - 25 % N as FYM +
Recycling of organic
residue + In situ green

. 1.85 5.55 1.70 4.39 4.63
manuring / green leaf
manuring + Bio-
fertilizers (200 g)
T8 - Recommended doses of
fertilizer + 10 kg FYM 1.96 5.65 1.80 4.89 5.17
(Control)
Mean 1.80 5.51 1.54 3.72 3.83
SEm % 0.08 0.18 0.07 0.32 0.34
CD at 5% 0.24 0.53 0.20 0.96 1.02
CV% 7.61 5.50 7.31 14.76 15.24
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JHARGRAM
There was no significant difference observed among the treatments in terms of their response on
Growth andyield parameters studied.

Table 2.44 : Growth parameters of cashew under organic management at Jhargram
centre
Tree . Canopy Canopy Ground
Treatment height Sliulfilad diameter surface coverage
(m) (cm) (m) area (m?) SICIET
(%)
T1-100% N as FYM 4.8 68.3 7.1 57.1 62.1
T2 - 100 % N as FYM + Bio-
fertilizers (Azatobacter + 5.0 67.8 6.8 55.9 58.0
Azospirillum + PSB) 200 g
T3 - 50 % N as FYM + Bio- 5.0 67.0 7.2 58.8 64.3
fertilizers (200 g)
T4 - 100 % N as Vermicompost 4.8 67.5 7.5 59.7 69.3

+ Bio-fertilizers (200 g)

T5 - Recycling of organic
residue with the addition
of 20 % cow dung slurry 4.8 62.3 6.3 48.5 49.1
(20.0 % weight of organic
residue as cow dung)

T6 - In situ green manuring /

meet 100 % N
T7 - 25% N as FYM + Recycling

of organic residue + In
situ green manuring / 4.8 64.8 6.6 50.0 54.6

green leaf manuring +
Bio-fertilizers (200 g)
T8 - Recommended doses of

fertilizer + 10 kg FYM 4.6 73.3 7.3 56.0 65.9
(Control)
Mean 4.81 66.54 6.31 55.4 56.23
SEmzt
NS NS NS NS NS
CD at 5%
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Table 2.45: Effect of tree density and fertilizer levels on yield parameters of cashew at Jhargram
Centre
Treatment Duration of No. of Nut Apple Annual Cum. nut
flowering panicles/ weight | wt.(g) | nutyield yield
(days) m? (8) (kg/ha) | (Kg/tree)
6 hvts)
T1-100% N as FYM 67 7.6 7.5 50.5 7.9 31.2
T2 -100 % N as FYM + Bio-
fertilizers
(Azatobacter + 66 9.3 7.2 51.0 6.7 26.9
Azospirillum + PSB)
200g
T3 -50 % N as FYM + Bio- 65 4.4 7.3 52.2 5.9 24.8
fertilizers (200 g)
T4 - 100 % N as
Vermicompost  + 67 4.4 7.3 50.6 6.5 19.9
Bio-fertilizers (200
8)
T5 - Recycling of organic
residue with the
addition of 20 %
cow dung slurry 64 8.4 7.4 50.3 6.2 19.4
(20.0 % weight of
organic residue as
cow dung)
T6 — In situ green
manuring / green 68 6.1 7.4 50.6 5.4 21.7
leaf manuring to
meet 100 % N
T7 - 25 % N as FYM +
Recycling of organic
residue + In situ
T HERVETE 67 8.7 7.3 49.5 6.3 20.8
green leaf manuring
+ Bio-fertilizers (200
8)
T8 - Recommended doses
of fertilizer + 10 kg 67 6.4 7.5 50.2 3.9 18.5
FYM (Control)
Mean 66.4 6.9 7.4 50.6 6.1 229
CD at 5% NS NS NS NS NS NS

Constraints: As biofertilizer consortium was not obtained from IIHR, Bengaluru therefore we used

biofertilizer produced by Nodule Research Centre, BCKV, Jhargram.
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KANABARGI

Table 2.46: Growth parameters of cashew under organic management at Kanabargi

centre
Tree Stem Canopy Canopy
Treatment height girth diameter | surface area
(m) (cm) (m) (m?)
T1-100% N as FYM 2.98 10.08 2.82 15.64
T2 - 100 % N as FYM + Biofertilizers
(Azatobacter + Azospirillum + 4.74 15.67 3.30 24.49
PSB) 200 g
i . , —
T3 - 50 % N as FYM + Bio-fertilizers 571 9.81 578 14.70
(200 g)
- 0, i 10 -
T4 - 100 A) N as Vermicompost + Bio 5 65 9.78 317 16.43
fertilizers (200 g)
T5 - Recycling of organic residue with
- 0
the addition of 29 % COwW dun.g 5 88 9.83 575 16.00
slurry (20.0 % weight of organic
residue as cow dung)
T6 — In situ green manuring / green
2.46 8.31 2.53 13.37
leaf manuring to meet 100 % N
T7 - 25 % N as FYM + Recycling of
orgamF residue + In situ grgen 5 82 10.00 337 18.39
manuring / green leaf manuring
+ Bio-fertilizers (200 g)
T8 - Recommended doses of fertilizer
2.56 10.08 2.94 16.01
+ 10 kg FYM (Control)
Mean 2.97 10.44 2.96 16.88
CD at 5% 0.88 3.70 _ _
SEmt 0.29 1.22 _ _
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Table 2.47 : Effect of tree density and fertilizer levels on yield parameters of cashew at
Kanabargi centre

Treatment Annual nut Cum. nut
yield yield
(kg/ha) (Kg/tree)
T1-100% N as FYM 635.69 973.56
T2 -100 % N as FYM + Bio-fertilizers (Azatobacter + Azospirillum 67554 1027.34
+PSB) 200 g
T3-50% N as FYM + Bio-fertilizers (200 g) 315.07 614.27
T4 - 100 % N as Vermicompost + Bio-fertilizers (200 g) 299.31 604.01
T5 - Recycling of organic residue with the addition of 20 % cow
dung slurry (20.0 % weight of organic residue as cow 325.26 621.66
dung)
T6 — I? situ green manuring / green leaf manuring to meet 100 91991 56191
% N
T7 - 25 % N as FYM + Recycling of organic residue + In situ
green manuring / green leaf manuring + Bio-fertilizers 280.78 577.18
(200 g)
T8 - Recommended doses of fertilizer + 10 kg FYM (Control) 383.64 671.74
Mean 390.94
SEm 250.06
CD at 5% 82.44

Highest tree height (4.74 m), trunk girth (15.67 cm), trunk height (0.5 cm) and canopy height
(4.24 m) was with 100% N from FYM+Bio fertilizer consortium (200g/tree/year). No significant
difference was with respect to canopy diameter and canopy surface area among all the treatments.
Similarly nut yield in kg/tree (2.43) and (2.29) and kg/ha (675.54) and (635.69) respectively was highest
with 100% N from FYM+Bio fertilizer consortium (200g/tree/year) which was on par with 100% N from
FYM (Table 2.46 and 2.47).
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Statistical analysis of the data recorded significant variation among the treatments with
respect to growth parameters viz., height, girth, canopy surface area and ground coverage by canopy.
There was significant effect for different treatments on yield parameters of cashew. Highest duration
of flowering was observed in T7 (120days), maximum flowering laterals/panicles in T2 (8nos.) and
highest nut weightin T7 (8.13). Lowest nut weight (6.20g) was recorded inT6. Highest annual nut yield
was recorded in T5 (3.84kg/ha) followed by T3 (3.52kg/ha) and maximum cumulative nut yield in T3
(11.04kg/tree) followed by T6 (10.80kg/tree) (Table 2.48 and 2.49).

Table 2.48: Growth parameters of cashew under organic management at Madakkathara

centre
Treatment Tree Stem Canopy Canopy Ground
height girth diameter | surface coverage
(m) (cm) (m) area (m?) | by canopy
(%)
T1-100% N as FYM 4.96 65.91 6.84 26.33 56.10
T2 - 100 % N as FYM + Bio-
fertilizers (Azatobacter + 4.75 66.38 6.69 32.81 56.53
Azospirillum + PSB) 200 g
T3 - 50 % N as FYM + Bio-
fertilizers (200 g) 4.36 61.41 6.63 36.74 56.83
T4-100% N as Vermicompost + | g 74.08 7.37 34.03 58.23
Bio-fertilizers (200 g)
T5 - Recycling of organic residue
with the addition of 20 %
cow dung slurry (20.0 % 4.82 65.08 7.11 36.38 60.33
weight of organic residue as
cow dung)
T6 — In situ green manuring /
green leaf manuring to 5.04 62.26 7.34 32.28 65.83
meet 100 % N
T7 - 25 % N as FYM + Recycling of
organic residue + In situ
green manuring / green leaf 5.07 71.75 7.08 33.87 68.76
manuring + Bio-fertilizers
(200 g)
T8 - Recommended doses of
fertilizer + 10 kg FYM 4.42 62.58 6.43 40.51 66.70
(Control)
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Mean 4.80 66.18 6.93 34.11 61.16
SEm+ 0.55 3.77 1.04 3.67 3.67
CD at 5% 0.53 10.43 0.93 6.30 8.24
CV% 10.71 15.02 9.31 17.61 12.84
Table 2.49 :  Effect of tree density and fertilizer levels on yield parameters of cashew at Madakkathara
Centre
Treatment Duration of No. of Nut Apple | Annual Cum. nut
flowering panicles/ | weight | wt. (g) nut yield (Kg/tree)
(days) m? (8) yield (3 No. of hvts)
Range | Mean (kg/ha)
T1-100% N as FYM 94-124 109 6.0 7.6 74.66 3.35 9.92
T2 - 100 % N as FYM + Bio-
fertilizers (Azatobacter | oo 140 | 113 8.0 716 | 7233 | 2.56 9.60
+ Azospirillum + PSB)
200g
1350 % N as FYM + 8l | 96118 | 107 6.66 7.33 | 6866 | 3.52 11.04
fertilizers (200 g)
T4 - 100 % N as
Vermicompost + Bio- | 87-127 107 7.0 7.83 72.00 3.50 10.55
fertilizers (200 g)
T5 - Recycling of organic
residue  with  the
addition of 20 % cow
dung slurry (20.0 % 90-108 99 6.66 7.73 66.66 3.84 10.24
weight of organic
residue as cow dung)
T6 — In situ green manuring
/ green leaf manuring | 86-120 103 5.33 6.20 81.00 3.00 10.80
to meet 100 % N
T7 - 25 % N as FYM +
Recycling of organic
residue + In situ green | 0 116 | 199 6.33 813 | 77.66 | 3.25 10.16
manuring / green leaf
manuring + Bio-
fertilizers (200 g)
T8 - Recommended doses of
fertilizer + 10 kg FYM | 95-135 115 6.33 8.06 73.00 2.77 9.28
(Control)
Mean - 109.12 6.53 7.50 73.24 3.22 10.20
SEmz 4.40 - 0.45 | 2.69 - 0.64
CD at 5% 9.24 2.18 0.96 5.66 0.71 1.36
CV% 8.05 31.84 12.2 736 | 21.26 12.73
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VENGURLE

Data pertaining to vegetative growth parameters during the period under reporting was
recorded and presented in (Table 2.50). It is revealed from the data that there was no significant
difference amongthe various treatmentsin respect of growth attributes.

Table 2.50 : Growth parameters of cashew under organic management at Vengurle centre

Treatment Tree Stem Canopy Canopy Ground
height girth | diameter |surface area| coverage by
(m) (cm) (m) (m?) canopy (%)
T1 [ 100% N as FYM 3.87 50.33 4.37 26.79 30.95
T2 | 100% N as FYM + Biofertilizers
consortium (BCF) (200g/tree) 4.13 51.16 4.36 28.68 31.34
0,
T3 | 50% N as FYM + BCF (200g/tree) + 386 50.89 4.03 24.32 26.15
Rock phosphate
5 -
T4 | 100% N as Vermicompost + BCF 396 49.33 436 26.67 31.10
(200g/tree)
T5 | Recycling of organic residue with
. 0
the addition of 20 % cow dung | ;o1 | 5550 | 35 24.21 23.10

slurry (20% weight of organic
residue as cow dung slurry)

T6 | In situ green manuring/green leaf
manuring to meet 100% (Retain | 4.51 53.83 4.72 33.17 35.93
litter + planting cowpea)

T7 |25% N as FYM + Recycling of
organic residues + In situ green

. ) 3.50 51.33 4.23 23.42 28.73
manuring/green leaf manuring +
BCF (200g/tree)
T8 | Recommended dose of fertilizer +
10 kg FYM (Control) 4.47 52.50 4.64 32.77 35.08
Mean | 4.03 51.24 4.32 27.50 30.38
SEmz | 0.30 2.67 0.36 4.05 4.88
CD@5% | N.S. N.S. N.S. N.S. NS
CV % | 13.00 9.04 13.49 25.51 27.80

The various organic treatments had significantly influenced the flowering, fruiting and yield
attributes except the flowering duration (Table 2.51). The treatment T, (Recycling of organic residue
with the addition of 20 % cow dung slurry) recorded significantly the maximum flowering panicles/m’
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(25.60/m”) and nut weight (9.27 g) however, it was found on par with all the treatments except T,(8.27
g) and T, (8.57 g) with respect to nut weight. Whereas, significantly the maximum apple weight (116.6
g) wasrecordedin T, (100 % N as FYM) and it was on par with treatment T,- 100% N as Vermicompost +

BCF(110.0g).
The annual nut yield of cashew cv. Vengurla-4 under organic management was recorded

significantly maximum 1412.3 kg/ha in treatment T,(100% N as Vermicompost + BCF) however, it was
on par with treatments T,(1332.8 kg/ha), T, (1285.2 kg/ha) and T,(1276.4 kg/ha) while, the lowest yield
of 540.60 kg/ha was obtained by recycling of organic residue with the addition of 20 % cow dung slurry
(T.). Cumulative yield for last 5 harvests was observed maximum in treatment T,(25.83 kg/tree).

Table 2.51 : Effect of tree density and fertilizer levels on yield parameters of cashew at
Vengurle centre

Treatment Duration of | Flow. Nutwt.| Apple | Annu. | Cum. nut
flowering panicl. | (g) wt. nut yield
(days) /m? (g) yield | (kg/tree)
Range | Mean (kg/ha) 5" harvest)
T1 | 100% N as FYM 84-102|95.00| 16.70 | 8.27 | 116.6 | 970.4 16.07

T2 | 100% N as FYM +
Biofertilizers consortium | 85-107 | 97.67 | 16.50 | 8.83 81.7 |1276.4 20.16
(BCF) (200g/tree)
T3 | 50% N as FYM + BCF
(200g/tree) + Rock 87-102 [ 94.00 | 16.53 | 9.23 96.6 776.6 16.51
phosphate

T4 | 100% N as Vermicompost
+ BCF (200g/tree)

T5 | Recycling of organic
residue with the addition
of 20 % cow dung slurry
(20% weight of organic
residue as cow dung
slurry)

T6 | In situ green manuring
/green leaf manuring to
meet 100% (Retain litter
+planting cowpea)

86-104 | 95.33 | 16.03 | 8.83 | 110.0 |1412.3 18.03

85-102 | 94.33 | 25.60 | 9.27 90.0 540.6 11.08

87-100|94.33 | 15.50 | 8.90 83.3 |1285.2 19.15
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T7 | 25% N as FYM + Recycling
of organic residues + In
situ green
manuring/green leaf
manuring + BCF

90-104 | 95.33 | 18.87 | 9.03 90.0 750.7 17.14

(200g/tree)
T8 | Recommended dose of
fertilizer + 10 kg FYM 88-103(94.33 | 15.63 | 8.57 95.0 |[1332.8 25.83
(Control)
Mean - 95.04 ( 17.67 | 8.87 | 95.41 |1043.12 17.99
SEm - 1.33 0.72 0.17 4.16 141.42 -
CD @ 5% - NS 2.19 0.53 12.62 | 428.97 -
CV % - 2.43 7.10 7.42 7.55 23.48 -

The data on economics of cashew under organic management (Table 2.52) revealed that the
maximum net returns of Rs. 1,30,423/- was obtained from treatment T,(100% N as Vermicompost +
BCF) with B:Cratio of 4.34:1.

Table 2.52: Yield and economics of cashew under organic management at Vengurle

Centre
Treatment details Yield Cost of Returns (Rs./ha) B:C
of cashew | Cultivation | Total Net Ratio
(kg/ha) (Rs./ha)
T1 | 100 % N as FYM 970.36 114000 | 116443 | 2443 | 1.02:1

T2 | 100% N as FYM + BCF (200g/tree) | 1276.36 117060 153163 | 36103 | 1.31:1
T3 | 50% N as FYM + BCF (200g/tree) +
Rock phosphate

T4 | 100% N as Vermicompost + BCF
(200g/tree)

T5 | Recycling of organic residue with
the addition of 20 % cow dung
slurry (20% weight of organic
residue as cow dung slurry)

T6 | In situ green manuring /green leaf
manuring to meet 100% (Retain 1285.20 40080 154224 | 114144 | 3.85:1
litter + planting cowpea)

T7 | 25% N as FYM + Recycling of
organic residues + In situ green
manuring/green leaf manuring +
BCF (200g/tree)

T8 | Recommended dose of fertilizer +
10 kg FYM (Control)

776.56 76260 93187 | 16927 | 1.22:1

1412.36 39060 169483 | 130423 | 4.34:1

540.60 42120 64872 | 22752 | 1.54:1

750.70 59460 90084 | 30624 | 1.52:1

1332.80 42467 159936 | 117469 | 3.77:1
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The treatment-wise soil nutrient status after harvest of crop was estimated during the year. The
data presented in Table indicated that experimental site was lateritic clay loam in texture, pH of the soil
ranged from minimum 3.92 (T,) to maximum 4.98 (T,) while, electrical conductivity ranged from 0.029
dSm™(T,) t0 0.071 dSm™(T,). Treatment T, (50% N as FYM + BCF + Rock phosphate) recorded significantly
maximum available soil N (359.78 kg/ha) while, available P,O, was found significantly maximum in T,
(18.64 kg/ha) and at par with T, (18.25 kg/ha). Whereas, available K,O recorded significantly maximum
inT,(421.68 kg/ha) and superior over rest of the treatments.

VRIDHACHALAM

Table 2.53: Growth parameters of cashew under organic management at Vridhachalam centre

Mean Mean Mean Mean Ground
tree stem canopy canopy coverage by
Treatment height girth diameter surface canopy (%)
(m) (cm) (m) area (m?)
- 0 i
T1-100 % N as Locally available source 510 542 6.45 53.93 6158
(FYM)
i 5 , ™
T2 109 % N as FYM + Bio-fertilizers 5.02 53.8 6.48 59.48 64.60
consortium( 200 g/tree/year)
T3 - 50 % N as FYM + Bio-fertilizers
Consortium (200 g) + Rock phosphate 4.95 >24 6.60 61.70 62.58
T4 - 100 % N as Vermicompost + Bio-
fertilizers consortium( 200 497 54.6 6.62 62.08 65.62
g/tree/year)
T5 - Recycling of organic residue with
Y 0
the addition of 20 % cow dung slurry | ¢ 51.8 7.00 69.41 67.69
(20 % weight of organic residue as cow
dung slurry)
T6 — In situ green manuring / green
leaf manuring to meet 100 % N 5.10 56.4 6.90 67.44 65.62
T7 - 25 % N as FYM + Recycling of
organic residue + In situ green | o, 58.4 6.80 65.50 63.59
manuring / green leaf manuring + Bio-
fertilizers consortium( 200 g/tree/year)
T8 - Recommended doses of fertilizer +
10 kg FYM (Control) 5.48 59.8 7.35 76.52 80.76
CD @ 5% 0.302 2.512 0.312 1.625 3.721
SEmz 0.095 1.151 0.175 0.821 1.752
CV% 3.40 3.25 3.24 3.75 3.24
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Table 2.54: Yield parameters of cashew under organic management at Vridhachalam Centre

Duration of Mean Mean Mean
. . Mean Cum. nut
flowering flowering apple | annual .
nut . yield
Treatment (days) laterals/ . wt. | nutyield
. weight « | (Kg/tree)
Range | Mean panicles (g) (&) (kg/ha) (7 hvts)
per m?
T1-100% N as FYM 60-70 65 20.0 6.9 55.2 1050 27.15
T2 - 100 % N as FYM + Bio 26.68
fertilizers  (Azatobacter + | 59-71 65 17.0 6.8 55.0 956
Azospirillum + PSB) 200 g
T3 -50 % N as FYM + Bio-fertilizers 63-69 66 165 6.8 56.2 960 255
(200 g)
T4 - 100 % N as Vermicompost +
Bio-fertilizers (200 g) 61-71 66 16.5 6.8 554 1090 29.75
T5 - Recycling of organic residue
with the addition of 20 %
cow dung slurry (20.0 % | 61-69 65 15.0 6.9 57.4 1050 28.35
weight of organic residue as
cow dung)
T6 — In situ green manuring /
green leaf manuring to meet | 62-70 66 19.2 6.9 55.6 1060 27.10
100% N
T7 - 25 % N as FYM + Recycling of
organic residue + In situ
green manuring / green leaf | 60-70 65 194 6.9 55.8 1150 31.25
manuring + Bio-fertilizers
(200 g)
T8 - Recommended doses of
fertilizer + 10 kg FYM | 64-72 68 22.0 7.1 58.0 1470 35.75
(Control)
CD @ 5% 3.85 1.042 0.401 | 3.425 0.302 0.812
SEmt 1.819 0.501 0.190 | 1.381 0.131 0.348
CV% 3.30 3.421 3.25 3.413 3.321 3.402
Table 2.55 : Cost benefit ratio of cashew under organic management at Vridhachalam Centre
Treatment Materials Cost of Cost of Mean Income BC ratio
required Material Cultivation annual @Rs.100/Kg
nut yield of raw nuts
(kg/ha)*
T1-100% N as FYM FYM 40 20000 35000 1050 105000 3:1
tonnes
T2-100% N as FYM + Bio- | 40 T FYM and
fertilizers (Azatobacter + Biofertilizers 24000 39000 956 95600 2.5:1
Azospirillum + PSB) 200 g
[RlRD N as FYM + Bio- | 20T FYM & 14000 29000 960 96000 3.3:1
fertilizers (200 g) Biofertilizers
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T4 -100 % N as 10T
Vermicompost + Bio- Vermicompo 50000 65000 1090 109000 1.7:1
fertilizers (200 g) st
T5 - Recycling of organic Organic
residue with the addition residue
of 20 % cow dung slurry | collection 15000 30000 1050 105000 3.5:1
(20.0 % weight of organic | and labour
residue as cow dung) cost
T6 —In situ green Growing cost
manuring / green leaf of green 20000 35000 1060 106000 3:1
manuring to meet 100 % manure 3
N seasons
T7-25% N as FYM + FYM 10
Recycling of organic tonnes +
re5|due.+ln situ green Growing cost 20000 35000 1150 115000 331
manuring / green leaf of green
manuring + Bio-fertilizers manure
(200 g)
T8 - Recommended doses | Urea 440 Kg
of fertilizer + 10 kg FYM SSP 150 Kg 5000 20000 1470 147000 2.4:1
(Control) Potash 80 Kg
FYM2T

The Benefit to cost ratio is high (7.4:1) in T8 with recommended dose of fertilizers and lowest in
T4 (1.7:1) with 100 per cent Nitrogen given in the form of vermicompost. The lower benefit cost ratio us
due to high cost of vermicompost (Table 2.55).
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Evaluation of production potential of newly developed cashew variety
Jhargram-2 at different spacing

Centres: East Coast : Jhargram
West Coast . Paria
Plains /others : Darisai

The objective of this trial is to arrive at appropriate spacing for Jhargram-2 at different centres.

JHARGRAM
Table 2.56 : Effect of different levels of spacing on growth of cashew at Jhargram Centre
Plant Trunk girth Mean canopy Percent Canopy
Treatments . . ground cover | surface area

height (m) (cm) diameter (m) 2

area (m?)
S.- 10m X 10m 1.7 17.0 22 37 6.9
S,- 8m x 8m 1.8 17.3 24 7.0 8.1
S3- 7m X 5m 1.6 18.3 2.6 15.0 8.3
S,- 4m x 4m 2.1 17.0 22 25.1 8.4

Mean 1.8 17.37 2.33 12.7 7.94

SEmt 0.08 0.76 0.12 1.89 0.68

CD (5%) 0.38 3.63 0.57 9.04 3.25
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Hort.8 : Spacing cum fertilizer trial

Centres: Plains / others : Darisai, Kanabargi, Paria and Tura

The objective of this trial is to arrive at an appropriate spacing and fertilizer doses for
maximizing returns from cashew.

PARIA

The results on effect of different levels of spacing and fertilizers on growth and yield of cashew
at Paria are presented in Table 2.57. This year was second year of fruiting. All the growth as well as yield
parameters were observed to be non-significant at individual as well as interaction level. Earlier year
(2014-15) data showed some level of significance in case of yield parameters which may be due to the
first fruiting year.

Table 2.57 : Effect of different levels of spacing and fertilizers on growth and yield of
cashew at Paria

Treat Trunk girth (m) Mean | SEm/ Pl.ht. (m) Mean of SEm/
S - F, E, of' CDat - F, - Jeedlins CD at
Spacing | 5% 5%
S, 0.51 | 043 | 0.41 0.44 3.88 3.63 3.68 3.73
S, 0.48 | 0.55 | 0.41 0.48 0'3le4/ 4.17 4.73 3.32 4.07 0'3N4S7/
S3 0.44 | 0.49 | 0.40 0.44 4.93 4.18 3.53 4.22
MFZar't'i_"f 0.47 | 0.49 | 0.40 433 | 418 | 351
SEm/
CD at 0.045/NS 0.352/NS
5%
Interaction effect: Interaction effect:
SEm/
CD at 0.077/NS 0.610/NS
5%
CV% 29.34 26.37




Sl
'|l"'

b

@ | T | -

HAR

. Mean canopy area | Mean | SEm/ No. of nuts/plant Meatie SEm/
e (m) of. CD at Spacing CD at
F1 F2 F3 |Spacing| 5% F1 F2 F3 5%
S1 458 | 4.41 | 4.42 4.47 288.331158.50 ( 131.33 | 192.72
S2 483 | 5.69 | 4.24 4.92 0'?\]657/ 301.00 | 244.00 | 325.50| 290.17 62};‘;2/
S3 4.27 | 497 | 3.88 4.37 204.50 | 212.33 |1 237.17 | 218.00
MF‘zz’r't'if’f 4.56 | 5.02 | 4.18 264.61 | 204.94 | 231.33
SEm/
CD at 0.457/NS 38.991/NS
5%
Interaction effect: Interaction effect:
SEm/
CD at 0.792/NS 67.535/NS
5%
CV% 29.90 50.07
Treat Yield kg/plant Mean | SEm/ Yield g/ha Mean of SEm/
ments F1 F2 F3 Of. Chat F1 F2 F3 Spacing Cbat
Spacing| 5% 5%
S1 2.24311.215]11.031| 1.496 8.97 4.86 4.12 5.98
S2 2.380(1.933|2.583( 2.298 O'SNC?/ 5.61 4.56 6.10 5.42 1.l1\l4$0/
S3 1.609|1.677|1.867 | 1.718 2.51 2.62 2.91 2.68
MFeear:i.Of 2.076 | 1.609 | 1.827 570 | 4.01 | 4.38
SEm/
CD at 0.305/NS 0.884/NS
5%
Interaction effect: Interaction effect:
SEm/
CD at 0.529/NS 1.531/NS
5%
CV% 49.88 56.48
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KANABARGI

Table 2.58: Vegetative and yield parameters in cashew as influenced by three spacing levels
during the year at Kanabargi Centre

Treatments Tree | Trunk | Trunk | Canopy | Canopy | Canopy Nut Nut

height | girth | height | height | diameter | surface | vyield yield

(m) (cm) (m) (m) (m) area | kg/tree | kg/ha

(m’)

Spacing 1 (8m x 8m) 3.05 | 11.80 | 0.99 2.06 3.23 23.02 1.55 | 241.80
Spacing 2 (10m x 10m) | 2.96 | 11.84 | 0.96 2.00 2.78 17.80 0.93 | 381.56
Spacing 3 (6.5 x 6.5m) 2.80 | 10.98 | 0.82 1.98 2.91 19.09 0.97 |383.41
Treatment Mean 294 | 1154 | 0.93 2.01 2.97 19.97 1.15 | 335.59
CD 5% 043 | 1.23 | 0.32 0.45 0.46 9.72 0.68 61.81

SEmzt 0.14 0.41 0.11 0.15 0.15 3.24 0.11 20.60

Table 2.59: Vegetative and yield parameters in cashew as influenced by three fertilizer levels
at Kanabargi

Tree | Trunk | Trunk | Canopy | Canopy Canopy Nut Nut
. . . . . surface . .
Treatments height | girth | height | height | diameter yield yield
area
(m) | (cm) | (m) (m) (m) (m?) kg/tree | kg/ha
Fertilizer 1(52:13:13g | ) 55 | 1750 | 087 | 2.02 3.05 2036 | 157 |310.43
NPK/plant/year)
Fertilizer 2 (78:20:20g | g, | 1092 | 1.02 | 1.95 2.88 1847 | 1.69 |338.08
NPK/plant/year)
Fertilizer 3 (117:29:29¢ | g | 1983 | 0389 | 2.06 2.99 21.07 | 1.82 |35825
NPK/plant/year)
Treatment Mean 294 | 11.32| 0.93 | 201 2.97 5091 | 1.69 |335.59
CD 5% 019 | 0.77 | 0.20 | 0.25 0.29 6.10 0.37 | 70.68
SEmz 0.06 | 0.26 | 0.07 | 0.08 0.10 2.03 0.12 | 23.56

Nut yield in kg/tree was highest with S,F, (2.26 kg/tree) which was on par with S,F, (1.90
kg/tree) and S,F, (1.61 kg/tree) and nut yield in kg/ha was highest and on par with S,F, (511.33 kg/tree)
andS,F, (451.09 kg/ha) (Table 2.60).
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Table 2.60: Vegetative and yield parameters in cashew as influenced by spacing cum fertilizer
interaction effect

SI. | Treatments | Tree Trunk Trunk | Canopy | Canopy | Canopy Nut Nut yield

No. height | girth height | height | diameter | surface | vyield kg/ha
(m) (cm) (m) (m) (m) area | kg/tree
(m?%)

1 SiFy 3.07 11.70 0.98 2.10 3.35 24.39 1.54 240.24
2 SiF> 3.07 11.73 0.99 2.08 3.27 23.24 1.61 251.16
3 SiF3 2.99 11.97 1.01 1.98 3.06 21.43 1.50 234.00
4 SyFy 2.95 10.95 0.82 2.13 2.91 19.88 1.60 321.33
5 S,F) 2.86 10.22 1.16 1.70 2.41 12.49 1.56 312.00
6 SyF3 3.07 12.34 0.91 2.16 3.01 21.02 2.26 511.33
7 S3Fy 2.66 10.95 0.82 1.84 2.88 16.83 1.56 369.72
8 S3F> 2.96 10.80 0.91 2.06 2.96 19.68 1.90 451.09
9 S3F3 2.79 11.17 0.75 2.04 2.89 20.78 1.39 329.43
Treatment Mean | 2.94 11.31 0.93 2.01 2.97 19.97 1.66 335.59
CD 5% 0.32 1.34 0.35 0.44 0.50 10.56 0.65 122.41
Sem 0.11 0.45 0.12 0.15 0.17 3.52 0.22 40.80
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I1l. CROP PROTECTION

Ent. 1: Chemical Control of pest complex in cashew
Expt. 3. Evaluation of insecticides for control of TMB
and other insect pests

Centres: East Coast : Bapatla, Bhubaneshwar, Jhargram and Vridhachalam
West Coast : Madakkathara, Vengurla and Paria
Plains / others :  Hogalagere, Kanabargi and Jagdalpur

The project aims at identifying the effective insecticide amongst the newer synthetic insecticides in
comparison with recommended spray schedule, which are safer as well as economically feasible for managing
theinsect pests of cashew.

Treatment details:
T1-Thiamethoxam (0.1and 0.2 ml/L)
T2-Carbosulfan (2 ml/L)
T3-Buprofezin (2ml/L)
T4-Beauveria bassiana WP (1g/L)

T5- Beauveria bassiana WP (5g/L)
T6- L-cyhalothrin (0.6 ml/L)

T7- Untreated check

BAPATLA

Table 3.1: Efficiency of different insecticides against pest complex in Cashew at Bapatla centre

Leaf and blossom Shoot tip Apple Leaf miner
webber damaged caterpillar and Nut damage (%)
shoots (%) damaged shoots Borer
(%) damage
Treatment (%)
Before | 30days | Before | 30days | 30 days 30 days
spray | after3™ | spray | after3™ | after 3™ EALLE after 3™
spray spray spray spray spray
T Thiamethoxam 25 WG 29.38 17.48 37.15 25.43 22.31 25.53 11.36
' 1(0.1g/) (32.81) | (24.71)° | (37.54) | (30.27)° | (28.18)" | (30.34) | (19.68)c
T Thiamethoxam 25 WG 30.26 14.67 38.20 23.38 20.42 24.52 10.75
2 [ (0.2g/) (33.36) | (22.51)* | (38.16) | (28.90)° | (26.85)° | (29.67) | (19.13)°
T Carbosulfan 25 EC (2 30.07 11.75 36.17 13.42 13.50 24.50 8.82
: [ miy) (33.24) | (20.04)° | (36.96) | (21.48)° | (21.55)° | (29.66) | (17.27)
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27.52 1842 | 3834 | 2825 17.32 | 25.63 | 18.00
(31.63) | (25.41)° | (38.24) | (32.09) | (24.58)¢ | (30.40) | (25.09)°
Beauveria bassiana WP 29.34 16.34 36.26 22.68 18.25 26.23 17.36

T4 | Buprofezin 25 SC (2 ml/l)

Ts (1g/1) (32.79) | (23.83)% | (37.01) | (28.43)° | (25.28)" | (30.79) | (24.61)°

Te Beauveria bassiana WP 30.51 15.54de 36.82 22.080| 16.37Cd 24.32 14.06d
(5g/1) (33.52) | (23.21)% | (37.34) | (28.02)" | (23.85) | (29.54) | (22.02)

. A —Cyhalothrin 5EC (0.6 | 30.18 3.49 35.44 1.74 4.47 25.44 0.83
ml/l) (33.31) | (10.76)° | (36.52) | (7.57)° | (12.20)° | (30.28) | (5.21)

Monocrotophos 36 SL
(1.4 ml/l) at flushing,
Chlorpyriphos 20 EC
Tg | (2.5 ml/l) at flowering
and Profenofos 50 EC (1
ml/l) at fruit & nut
development stage.

30.17 8.63 36.43 7.51 9.04 26.75 3.70
(33.30) | (17.07)° | (37.11) | (15.90)° | (17.49)° | (31.13) | (11.09)°

29.34 | 2554 | 3737 | 30.35 2827 | 2645 | 30.11
(32.78) | (30.34)" | (37.67) | (33.41)8 | (32.11)8 | (30.94) | (33.27)

CD (0.05) NS 1.658 NS 2.153 3.16 NS 2.616
SEIVH 0.694 0.565 0.678 0.733 1.078 0.894 0.891

Figures in parentheses are arc sin transformed values
Figures followed by same alphabet (s) are not differing significantly at 5% level.

To | Untreated check

The treatment T, (A-Cyhalothrin 0.6 ml/I) offered better control against Apple and nut borer
damage followed by T, (Monocrotophos 36 SL (1.4 ml/I) at flushing, Chlorpyriphos, 20 EC (2.5 ml/I) at
flowering and Profenofos 50 EC (1 ml/l) at fruit & nut development stage. With regard to leaf miner
the treatment T, (A-Cyhalothrin 0.6 ml/I) was found to be effective in reducing the pest population and
damage on leaf followed by the treatment T, (Monocrotophos 36 SL (1.4 ml/l) at flushing,
Chlorpyriphos 20 EC (2.5 ml/I) at flowering and Profenofos 50 EC (1 ml/I) at fruit & nut development
stage. Population of ants and spiders were maximum in untreated check. However, among the
treated plots the treatment T, (Beauveria bassiana WP @ 1 g/l) recorded maximum population of
ants and spiders followed by the treatments T, (Buprofezin 25 SC @ 2 ml/l) and T, (Beauveria bassiana
WP @ 5g/l) at 30 days after 3 spray (Table 3.1and 3.2).

Table 3.2: Influence of different insecticides on natural enemies and pollinators in cashew
at Bapatla centre

Mean No. per 52 inflorescence at 30
Treatment rd
days after 3" spray
Ants Spiders
T, | Thiamethoxam 25 WG (0.1 g/I) 0.60 (0.77)¢ 0.90 (0.95)°
T, | Thiamethoxam 25 WG (0.2 g/I) 0.53 (0.72)° 0.65 (0.81)f
Ts | Carbosulfan 25 EC (2 ml/l) 0.54 (0.73)¢ 0.50 (0.71)%
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Ts | Buprofezin 25 SC (2 ml/l) 1.80 (1.34)° 1.63 (1.27)°
Ts | Beauveria bassiana WP (1 g/l) 1.93 (1.39)° 1.65 (1.28)°
Te | Beauveria bassiana WP (5 g/l) 1.80 (1.34)° 1.55 (1.24)°
T, | A= Cyhalothrin 5 EC (0.6 ml/l) 0.20 (0.45)f 0.00 (0.00)"
Monocrotophos 36 SL (1.4 ml/l) at flushing,
Chlorpyriphos 20 EC (2.5 ml/l) at flowering and d d
Ts Profeszfops 50 EC ((1 mI/I)) at fruit &g nut A () 225 (I
development stage.
To | Untreated check 9.83 (3.13)° 7.35(2.71)°
CD (0.05) 0.901 0.413
SEVK 0.307 0.141

Figures in parentheses are square root transformed values
Figures followed by same alphabet (s) are not differing significantly at 5% level

BHUBANESWAR
There was no incidence of TMB during the period under report. Shoot tip caterpillar (STC), leaf

miner, inflorescence thrips and apple and nut borer were predominant pests observed during flushing,
flowering and fruit setting in cashew. Significant reduction of STC, leaf miner, thrips and apple and nut
borer were observed in the insecticidal treatment as compared to untreated control. The incidence of
shoot tip caterpillar varied from 9.33 to 11.20 per cent damaged shoot before insecticide application.
The damage shoot per cent was the lowest in T7 (1.30) followed by T6 (1.74) and T3 (2.73 ) while
untreated control recorded 12.86 per cent damaged shoot. Incidence of leaf miner varied from 7.25 to
8.24 per cent damaged leaf before spray and was non significant. Damaged leaf by folder was the
lowest in treatment T7 (1.43 %) closely followed by T6 (2.62%) and T3 (2.96 %) while untreated control

recorded 11.14 per cent damaged leaf one month after 3 spray.
Population of Inflorescence Thrips varied from 5.83 — 6.82 per inflorescence before the

insecticidal treatment and was non significant. Lowest population of IT was observed in T-7 (0.28)
closely followed by T2 and T3 and were at par as compared to 7.25 per inflorescence in case of
untreated control. Withrespect tointensity of damage on the cashew fruitsit varied from 0.13to 1.44
among the insecticidal treatments. The lowest damaged fruits observed in T7 followed T2 and T3 as
compared to 1.25 in untreated control. Significant variation in Apple and nut borer incidence was
found among the insecticidal treatments the most effective being T7 (0.95) followed by T6 and T3. The
untreated check recorded 7.75% damaged fruits. Cashew nut yield per tree varied from 1.74—-2.55 kg /

treein the treated plot as compared to 1.70kg/tree in the untreated control. Treatments viz. T3, T6 and
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T7 produced significantly higher yield among the insecticides. Rest of the treatments were at par

with the untreated check.
Spider population varied from 0.98-3.98 among the treatments and were significantly

different. Highest spider population was recorded in untreated control (4.03 per inflorescence)
which was at par with T5. Treatments T4 and T6 also recorded 3.5 spider population per
inflorescence (Table 3.3).

Table 3.3 : Efficacy of different insecticides against pest complex & spiders in cashew at
Bhubaneswar centre

Shoot tip Spiders
. . . Apple and .
Leaf miner caterpillar (specify el Thrips damage
(%) damaged species) damage (%) score on nuts
shoots (%)
Treatment 30 30 30 daysd 30
Before| days |Before| days | after 3" 30 days Before | days
spray | after | spray| after spray after 3" spray | after
3rd 3rd spray 3rd
spray spray spray
T1 | Thiamethoxam 8.09 | 6.05 | 10.16| 7.74 2.33 5.23 (2.27) | 6.21 2.54
(0.12ml/1) (2.93)| (2.56)| (3.26)| (2.87) | (1.67) (2.59) | (1.73)
T2 | Thiamethoxam 7.44 | 3.86 | 11.20| 3.44 2.08 4.51(2.23) | 6.20 0.78
(0.0.2ml/1) (2.81)] (2.09)] (3.42)| (1.99) | (1.60) (2.57) | (1.12)
T3 | Carbosulfan (2ml/l) 7.62 | 296 | 11.16| 2.73 1.13 2.51(1.72) | 6.62 0.62
(2.84)| (1.86)| (3.40)| (1.79) | (1.25) (2.67) | (1.03)
T4 | Buprofezin (2ml/I) 7.39 | 7.60 | 11.03| 8.50 3.20 6.15(2.45) | 6.82 6.00
(2.79)| (2.85)| (3.39)| (3.00) | (1.91) (2.70) | (2.54)
TS5 | Beauveria bassiana 824 | 4.89 | 9.39 | 5.84 3.98 3.76 (1.95) | 6.05 5.73
(1g/1) (2.95)| (2.32)] (3.14)| (2.52) | (2.11) (2.56) | (2.49)
T6 | Beauveria bassiana 767 | 262 | 9.84| 1.74 3.45 1.33(1.24) | 6.00 4.14
(5g/1) (2.85)| (1.76)| (3.21)| (1.49)| (1.98) (2.54) | (2.15)
T7 | L cyhalothrin 7.25| 143 | 933 | 1.30 0.98 0.95(0.98) | 5.83 0.28
(0.6ml/1)- (2.78)] (1.39)] (3.13)| (1.34) | (1.21) (2.51) | (0.87)
Profenophos
T8 | Untreated Check 7.99 | 11.14 | 10.16| 12.86 4.03 7.75(2.87) | 6.57 7.25
(2.91)] (3.41)| (3.26)| (3.65) | (2.13) (2.65) | (2.78)
S.Em(t)| NS | 0.01 0.65 0.11 0.03 NS 0.05
CD(0.05) 0.1 0.19 0.27 0.46 0.13
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HOGALAGERE

The TMB damage at 7 days and 15 days after the spray were ranged from 0.65to 1.45 and 0.42
to 1.64 on young shoots and 0.99 to 1.29 and 0.71 to 1.40 on panicles were recorded (Table). In both
cases, the damage on shoots and panicles at 7 days and 15 days after each spray was significantly
reduced in the treatment sprayed with Thiamethoxam 25 WG (0.2g/l) in all the sprays. This was
followed by Lambda cyhalothrin 5 EC (0.6ml/I) and Carbosulfan 25EC (2ml/l) in all the three sprays.
Whereas, the treatment with Beauvaria bassiana (1 & 5 g/I) and Buprofezin (2 ml/I) were found least
effective in controlling the TMB. The results on efficacy of different treatments against apple and nut
borer, thrips and aphids indicated similar trend in management of these pests on cashew and
recording enhanced nut yield (Table 3.4). However the maximum spider and predatory coccinellid
population was recorded in treatment Beauvaria bassiana (1 & 5 g/l) followed by Buprofezin (2ml/I)

treatments as compared to remaining treatments.

Table 3.4: Efficacy of different insecticides against tea mosquito bug incidence in cashew at
HREC, Hogalagere centre

On shoots (%) On panicles (%)

Treatments BS 7 DAS | 15 DAS BS 7 DAS 15
DAS
T: | Thiamethoxam 25WG (0.1 g/I) 1.68 0.73 0.72 1.55 1.86 0.75
T, ;;‘I')amethoxam 25 W6 (0.2 1.49 065 | 042 | 155 | 099 | 071
Ts | Carbosulfan 25 EC (2 ml/I) 1.32 0.77 0.43 1.33 1.38 0.88
T4 | Buprofezin 25 SC (2 ml/I) 1.21 0.79 0.61 1.34 1.21 0.86
Ts | Beauvaria bassiana (1 g/l) 1.72 0.76 0.74 1.60 1.91 0.77
Te | Beauvaria bassiana (5 g/l) 1.61 0.70 0.68 1.50 1.77 0.71
T; | L-Cyhalothrin 5 EC @ 0.6ml/l) 1.74 0.72 0.13 1.26 1.58 0.72
Ts | Untreated control 1.36 1.45 1.64 1.21 1.29 1.40
Mean 1.52 0.82 0.67 1.42 1.50 0.85
SEmt NS 0.05 0.05 NS 0.09 0.05
CD at 5% - 0.16 0.15 - 0.28 0.14
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Table 3.5 : Efficacy of different insecticides against pest complex, natural enemies pollinators in cashew
at HREC Hogalagere centre
Aphids / Spiders Menochilus
Apple and T e S Mealy bugs (Oxypes sexmaculatus
nut borer T T damage sweta)
damage (%) (%fruits
attacked)
Treatment Before| 30 Before 30 (Before|[ 30 |Before| 30 Before | 30 days
spray | days | spray | days |spray | days |spray | days | spray after
after after after after 3"
3rd 3rd 3rd 3rd spray
spray spray spray spray
T ;’I';‘metmxam 25WG (01 | 534 | 193 | 161 | 098 | 164 | 086 | 2.82 | 143 | 229 | 104
T, ;’;;“mamxam 25WG (02| 5e5 | 108 | 175 | 032 | 133 | 030 | 251 | 117 | 250 | 165
T; | Carbosulfan 25 EC (2 ml/I) 2.47 1.32 1.42 0.61 1.94 0.61 2.35 1.47 2.05 1.25
T, | Buprofezin 25 SC (2 ml/l) 2.30 1.62 1.18 0.62 1.87 0.77 2.33 1.56 2.45 1.26
Ts | Beauvaria bassiana (1g/1) | 2.29 1.95 1.53 1.21 1.44 0.83 2.16 1.97 2.18 1.56
Te | Beauvaria bassiana (5 g/l) | 2.30 | 1.72 1.06 0.72 | 1.73 | 0.77 | 2.23 | 1.89 2.27 1.67
7, [|Syhalothrin S EC @ 214 | 141 | 146 | 061 | 1.02 | 034 | 236 | 1.95 | 237 | 219
0.6ml/1)
Tg | Untreated control 2.33 2.42 1.77 1.85 1.32 1.53 2.15 2.07 2.15 1.80
Mean | 2.38 1.68 1.47 0.87 1.54 0.75 2.36 1.69 2.28 1.55
CDat5% | NS 0.11 NS 0.07 NS 0.04 - 0.27 - 0.33
SEm* -- -- -- -- -- -- NS 0.09 NS 0.11

JAGDALPUR
Table 3.6 : Efficacy of different insecticides against pest complex in cashew at Jagdalpur
centre
On shoots (%) On panicles (%)
Before 30 days Before spray 30 days
Treatments spray after 3™ after 3™
spray spray
T-1:Thiamethoxam (0.1 and 0.2ml/I) 0.00 (1.00) 0.00 (1.00) 0.03 (1.01) 0.11 (1.05)°
T-2 : Carbosulfan (2 ml/l) 0.00 (1.00) 0.00 (1.00) 0.06 (1.03) 0.37 (1.16)°
T-3: Buprofezin (2ml/I) 0.00 (1.00) 0.00 (1.00) 0.08 (1.03) 0.34 (1.15)°
T-4:Beauveria bassiana (1g/l) 0.00 (1.00) 0.00 (1.00) 0.09 (1.04) 0.34 (1.15)b
T-5:Beauveria bassiana ( 5g/) 0.00 (1.00) 0.00 (1.00) 0.08 (1.03) 0.40 (1.18)°
T-6:L-cyhalothrin (0.6ml/l) 0.00 (1.00) 0.00 (1.00) 0.04 (1.02) 0.12 (1.05)°
T7: Untreated check 0.00 (1.00) 0.00 (1.00) 0.10 (1.05) 1.13 (1.45)°
CD at 5% NS NS NS 0.05
SEm t 0.01
CV% 9.25
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Infestation of TMB was absent in all the treatments during shoot stage due to low pressure of
TMB. After that, population increased gradually causing damage to the plant at panicle stage.
However, their damage score was less than 1 score. Pretreatment infestation was at par in all
treatment at panicle stage. At 30 days after 3" spray, treatment T1 (Thiamethoxam 0.1 ml/l) was
received minimum damage score of TMB and on par with T6 (L-cyhalothrin 06ml/l). Remaining
treatments T2 (Carbosulfan 2ml/l), T3 (Buprofezin 2ml/l), T4 (Beauveria bassiana 1g/l) and T5
(Beauveria bassiana 2g/l) were at par with each other and superior over control (Table 3.6).

Table 3.7 : Efficacy of different insecticides against pest complex in cashew at Jagdalpur

Leaf miner (%) Leaf folder (%) Leaf caterpillar Thrips damage
(%) score on nuts

Before | 30 days | Before | 30 days | Before | 30 days | Before | 30 days
spray | after 3| spray | after spray | after3™| spray | after 3™
spray 3"spray spray spray
T-1:Thiamethoxam 15.5 8.91 17.6 11.10 21.60 13.09 1.81 0.83
(0.1and .2ml/l) |(23.16)° | (17.31)*| (24.80)"| (19.44)° | (27.64)| (21.19)°| (7.72)°| (5.23)
T-2 : Carbosulfan (2 17.8 14.48 21.5 10.71 25.40 14.20 1.93 1.34

Treatment

ml/1) (24.91)% | (22.32)°| (27.60)° (19.08)° | (30.23)| (22.11)°| (7.90)°| (6.63)°
T-3: Buprofezin 21.6 11.00 | 14.2 | 10.18 | 24.60 | 12.74 | 1.74 0.84
(2ml/l) (27.68)° | (19.35)°| (22.11)| (18.55)* | (29.68)| (20.88)°| (7.56)°| (5.25)°
T-4:Beauveria 24.8 17.73 | 181 | 1133 | 2270 | 12.68 | 1.54 1.38
bassiana (1g/1) (29.87)° | (24.88)%¢((25.19)1 (17.47)*® | (28.40)| (20.83)°| (7.13)°| (6.74)°
T-5:Beauveria 17.1 17.60 | 13.8 | 8.08 22.80 | 9.24 1.47 1.30
bassiana ( 5g/1) (24.38)7 | (24.78)%| (21.78)%| (16.49)° | (28.49)| (16.39)°| (6.94)*| (6.53)°
T-6:L-cyhalothrin 17.4 10.98 | 153 | 7.62 23.00 | 9.96 1.84 1.14
(0.6ml/1) (24.65)% | (18.33)™((23.02) (15.98)* | (28.64)| (17.38)7| (7.79)°| (6.10)°

T7: Untreated check | 16.8 19.43 | 17.38 | 16.27 | 2490 | 19.65 | 1.83 1.90
(24.10)° | (26.14)%| (24.51)° (23.76)* | (29.92)| (26.29)%| (7.76)°| (7.91)°

CDat5%| 2621 | 1.33 | 254 | 1.50 NS 1.56 | 0.34 | 0.38

SEmt| 0873 | 0.44 | 0.857 | 0.711 | 0.853 | 0.483 | 0.11 0.15

CV%| 16.87 | 12.05 | 17.03 | 15.32 | 14.88 | 14.62 | 9.07 8.06

In Leaf miner damage, no significant difference was recorded among treatments except
treatment T3 and T4 during pretreatment observation. Significantly minimum percent incidence
recorded in T1 (Thiamethoxam (0.1 and 0.2ml/l) with 8.91 per cent which was on par with T6 (L-
cyhalothrin @ 0.6ml/l) with 10.98 at 30 days after 3 spray. In leaf folder damage, pretreatment
infestation recoded least in T5, T6 and T3 over remaining treatments. At 30 days after 3 spray,
treatment T6 (L-cyhalothrin @ 0.6ml/I) gave minimum damage with 7.62 per cent and was at par with
T5 (Beauveria bassiana @ 5g/l) and T4 (Beauveria bassiana @1g/l) with 8.08 and 11.33 per cent,
respectively (Table 3.7).
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Table 3.8 Efficiency of different insecticides against pest complex in cashew at
Jagdalpur centre
Leaf caterpillar (%) Thrips damage score on
nuts
Treatment Before spray 30 days Before 30 days
after 3" spray spray after 3" spray
T-1:Thiamethoxam (0.1 and .2ml/l)| 21.60 (27.64)| 13.09 (21.19)°| 1.81(7.72)°| 0.83(5.23)°
T-2 : Carbosulfan (2 ml/I) 25.40 (30.23)| 14.20(22.11)°| 1.93(7.90)° 1.34 (6.63)°
T-3: Buprofezin (2ml/1) 24.60 (29.68)| 12.74 (20.88)°| 1.74(7.56)°| 0.84(5.25)°
T-4:Beauveria bassiana (1g/l) 22.70 (28.40)| 12.68(20.83)°| 1.54(7.13)°| 1.38(6.74)°
T-5:Beauveria bassiana ( 5g/I) 22.80(28.49)| 9.24(16.39)* | 1.47(6.94)° | 1.30(6.53)°
T-6:L-cyhalothrin (0.6ml/1) 23.00 (28.64)| 9.96(17.38)° | 1.84(7.79)°| 1.14(6.10)°
T7: Untreated check 24.90 (29.92)| 19.65(26.29)° | 1.83(7.76)°| 1.90 (7.91)°
CD at 5% NS 1.56 0.34 0.38
SEm 0.853 0.483 0.11 0.15
CV% 14.88 14.62 9.07 8.06

For leaf caterpillar damage, pretreatment population was at par among treatments. At 30 days
after 3rd spray, significantly minimum damage of 9.24 per cent was recorded in treatment T5
(Beauveria bassiana @ 5g/l)) which was at par with T6 (L-cyhalothrin @ 0.6ml/I) with 9.96 per cent. All
the treatments were significantly superior over control. In nut thrips damage, there was significant
diference among the treatments. At 30 days after 3 spray, treatment T1 (Thiamethoxam @ 0.1 and
0.2 ml/1) having significantly minimum damage with 0.83 score which was on par with T3 (: Buprofezin
@2ml/l)) with 0.84 score. Allthe treatments were significantly superior over control (Table 3.8).

Table 3.9 : Influence of different insecticides on natural enemies and pollinators in
cashew at Jagdalpur centre
Spiders LBB Mirids Brumus
Treatment (Oxypus sp) (Menochilus (Cyrtorhinus (Brumus sp.)
sexmaculata) lividipenis)

30 days 30 days 30days after 30 days
after 3™ after 3" spray 3"spray after 3™spray
spray

T'I:Th('f?rﬁlt;‘l;’xam (0-1and 5 11 (118 | 0.38(1.17) 0.25 (1.18)° 0.23 (1.10)°
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T-2: Carbosulfan (2 ml/l) | 0.37 (1.16)° | 0.51 (1.23)° 0.08 (L.03)° 0.20 (1.09)™
T-3: Buprofezin (2ml/l) 0.40 (1.18) | 0.69 (1.29)° 0.10 (1.05)° 0.26 (1.12)°
T"‘(:f;?)“ve”a bassiana 0.43(1.19)° | 0.73 (1.31) 0.09 (1.04)° 0.29 (1.13)°
T-5:B ia bassi

( SQT)“VG”"" asstana 0.29 (1130 | 0.63(1.27)® 0.13 (1.06)° 0.16 (1.07)°
T-6:L-cyhalothrin (0.6ml/l) | 0.21(1.10)° | 0.34 (1.15)° 0.66 (1.28)° 0.18 (1.08)
T7: Untreated check 0.55 (1.24)° 0.54 (1.24)° 0.75 (1.32)° 0.29 (1.13)°

CD at 5% 0.02 0.04 0.02 0.01

SEm%|  0.009 0.001 0.007 0.003

CV% 9.58 8.62 8.20 7.618

Population of all natural enemies was maximum in untreated tree except the lady bird beetle
maximum in treatment T4 followed by T3 and T5. Among the treatments, spider found maximum in
number in T4 followed by T1 and T3. The mirid bug population was significantly maximum (0.66
number/tree) in T6 over all the treatments. Significantly maximum population of Brumus sp. recorded
inT4(0.29 number/tree) followed by T3 (0.26 number/tree) (Table 3.9).

JHARGRAM
All the insecticidal treatments were found to be superior to the untreated check. All the

insecticides significantly controlled leaf and blossom webber and leaf miner after last round of spray
and were statistically at par. Least infestation of apple and nut borer was observed on trees treated
with lamda cyhalothrin @ 0.6 ml/L which was statistically at par with buprofezin and carbosulfan @2
ml/L while Beauveria bassiana was found least effective after last spray. Again L-cyhalothrin and
carbosulfan were superior to control thrips while Beauveria bassiana @ 1g/L and 5g/L and
thiamethoxam @ 0.1g/L were least effective (Table 3.10).

Table 3.10 : Efficacy of insecticides against pest complex in cashew at Jhargram

Treatment Before spray After first spray After last spray
LBW LM LBW LM LBW | LM ANB Thrips
Nut Apple
Thiamethoxa | 11.60 7.68 6.00 3.85 | 0.08 | 0.00 | 10.35 6.58 8.92
m 0.1g/L (19.90) | (16.08) | (14.10) ®° | (11.28) €| (0.92) * |(0.00) ®[(18.72) *°|(14.54) **|(17.32) **
;hgr;gjtoxa 1205 | 7.92 536 | 301 | 000 | 000 | 186'_1165) 375 | 722
(20.29) | (16.34) | (13.25)° | (9.96) |(0.00) " |(0.00) s’ 1(10.95) ?°|(15.52)
Carbosulfan 11.59 7.85 5.21 651 | 0.00 | 0.00 | 4.59 1.50 6.43
@2 ml/L (19.89) | (16.26) | (13.17)° |(14.39)®|(0.00)° [(0.00) *{(12.37) ©°| (7.65) " |(14.46)"°
Buprofezin 11.81 7.77 3.57 3.05 0.00 0.00 4.55 6.50 5.87
@2ml/L (20.07) | (16.18) | (10.65)° | (10.03) € |(0.00)°{(0.00) ®|(12.16) “*|(13.66) *°| (13.91)
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52:5;;2 y @1 | 1144 | 779 7.14 428 | 000 | 000 | 12.28 | 750 | 12.22
o/l (19.36) | (16.20) | (15.42)" |(11.94)*|(0.00) " |(0.00) °| (19.86) ° | (15.85) * | (20.36) °
52:;;,’;20@ 11.66 | 7.96 5.36 321 | 000 | 0.00 | 999 | 692 | 1091
5g/L (19.95) | (16.38) | (13.25)¢ | (10.28) | (0.00)" {(0.00) {(17.98) *|(14.61) **| (19.24)°

(L;E; Tjthrm 1145 | 8.01 5.36 338 | 0.00 | 0.00 | 3.23 1.97 6.74
c c b b d b be

@ 0.6mi/L (19.77) | (16.44) | (13.25) | (10.59) ¢ |(0.00) * |(0.00) ®| (10.30) | (7.88) " |(15.02)
Untreated 11.61 | 7.98 1667 | 11.00 | 4.02 | 1.53 | 2006 | 1008 | 11.14
Control (19.90) | (16.41) | (24.04)° |(19.36)°|(11.45)°|(7.04) °| (26.57) * | (18.16) ° | (19.48)

0.9(NS) | 0.4(NS)| 1.9 4.1 21 | 1.0 6.4 5.9 2.8

Figure in the parentheses are arc sin transformed values.
TMB — Tea Mosquito Bug, LM — Leaf Miner, LBW — Leaf and Blossom Webber, ANB —
Apple and Nut Borer

MADAKKATHARA

Tea mosquito bug damage

Tea mosquito bug intensity was very low during the season. At seventh day after second
spray, comparatively less damage was observed in thiamethoxam @0.2g/| Beauveria bassiana
@1g/| and [l-cyhalothrin (Table 3.11). At 15" day of second spray, all the treatments recorded
comparatively less damage and were superior to control. At 30" day of spray, the damage was less
in all the treatments except in buprofezin, which was on par with control. On panicle, at seventh
day after second spray, thiamethoxam 0.1g/| & 0.2g/| Beauveria 1g/! & 5g/|, [1-cyhalothrin and
KAU POP recorded comparatively less damage. At 15"day, [I-cyhalothrin recorded least damage
and thiamethoxam 0.1g/l & 0.2g/| Beauveria 1g/| & 5g/I and KAU POP were on par with A-
cyhalothrin.

Insect pests other than tea mosquito bug

Insect pests other than tea mosquito were absent during the season. The leaf minor
infestation was noticed during the flushing stage. However no significant difference was observed
among treatments. Apple and nut borer infestation was observed only during the second spraying
period and was to very minimum level (1.5 to 2.2 per cent). Thrips infestation was not at all
observed during the season (Table 3.12).

Influence on natural enemies

There was no significant difference in population of black ants after spray. However, the
treatments were significantly different with respect to red ant population not necessarily
reduction in all the cases because an increased trend was noticed in all the cases after third spray.
Control trees harbored significantly high red ant population before as well as during second spray
observation and B. bassiana @ 1g/| was on par with control. In third spray observation, control
itself harbored maximum red ant population though statistically not significant from other
treatments. Spider population was absent in the experiment plot before as well as after spray
(Table 3.13).
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Table 3.11: Efficacy of different insecticides a gainst tea mosquito bug incidence in cashew at
Madakkathara centre (Second spray)

On shoots (%) On panicles (%)

Treatments Before 7 days 15 days | Before 7 days 15 days

spray | after spray after spray after after

spray spray spray
11 | Thiamethoxam (0.1¢/l) 0.051 0.048 . 0.004 c 0.033 0.043 i 0.047 i
(0.742) (0.740) (0.710)°| (0.730) (0.737) (0.712)
12 P (0.2¢/) 0.083 0.019 i 0.000 c 0.171 0.047 i 0.011 :
(0.763) (0.721) (0.707)°| (0.815) (0.739) (0.714)
T3 | carbosulfan (2mi/) 0.127 0.126a 0.047b 0.149 0.144ab 0.133ab

(0.790) | (0.790) (0.739)° | (0.803) | (0.801) (0.790)

T4 | Buprofezin 0.089 0.052 0.000 0.021 0.070 0.119
(2ml/1) (0.767) | (0.742) ® | (0.707)¢ | (0.721) | (0.754) ® | (0.781)*®

T5 | Beauveria bassiana 0.041 0.021 0.005 0.105 0.012 0.102
WP (1g/1) (0.735) | (0.722) ® | (0.710)° | (0.777) | (0.715)° | (0.774)®

T6 Beauveria bassiana 0.053 0.036 0.010 0.051 0.036 0.007
WP (5g/1) (0.744) | (0.732)* | (0.714)¢ | (0.742) | (0.732) * | (0.712)°

T7 | L-cyhalothrin 0.150 0.022 0.008 0.139 0.049 0.003
(0.6 ml/l) (0.803) | (0.723) ® | (0.712)¢ | (0.795) | (0.741)° | (0.709)°

T8 0.084 0.047 0.007 0.059 0.040 0.007
POP, Kerala (0.764) | (0.739) ® | (0.712)¢ | (0.748) | (0.735) * | (0.712)°

T9 0.065 0.083 0.109 0.053 0.201 0.201
SUHCEIEIE LS (0.750) | (0.763)® | (0.779)° | (0.744) | (0.835)° | (0.835)°

Mean | 0.083 0.050 0.021 0.087 0.071 0.07

SEmz | 0.024 0.013 0.012 0.033 0.027 0.036

CDat5%| 0.077 0.055 0.017 0.095 0.077 0.110

CV%| 5.42 3.04 2.96 7.51 6.27 8.29

Table 3.12: Efficacy of different insecticides against Pest complex in cashew at
Madakkathara centre (Second spray)

Leaf miner (%) |  Apple and nut Thrips damage
borer damage (%) | score on nuts
30
Treatment Before | 30 days | Before | 30 days | Before | days
spray | after3™ | spray | after3™ | spray | after
spray spray 3"
spray
T1 | Thiamethoxam (0.1g/l) (20 0.0 0.0 0.0 0.0 0.0
(1.417)
T2 | Thiamethoxam (0.2g/1) - 0.0 0.0 0.0 0.0 0.0
(2.367)
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T3 | Carbosulfan (2ml/I . . . . .
(2mi/1) (2.707) 0.0 0.0 0.0 0.0 0.0
. 15.903
T4 | Buprofezin (2ml/I . . . . .
p (2mi/1) (2.497) 0.0 0.0 0.0 0.0 0.0
. . 11.29
T5 | Beauveria bassiana WP (1g/1) 0.0 0.0 0.0 0.0 0.0
(2.273)
, . 15.397
T6 | Beauveria bassiana WP (5g/I) (2.157) 0.0 0.0 0.0 0.0 0.0
: 6.067
T7 | L-cyhalothrin (0.6 ml/I . . . . .
y ( /) (1.410) 0.0 0.0 0.0 0.0 0.0
15.453
T8 | POP, Kerala . . . . .
(2.153) 0.0 0.0 0.0 0.0 0.0
5.187
T9 heck . . . . .
Untreated chec (1.367) 0.0 0.0 0.0 0.0 0.0
Mean | 12.05 0.0 0.0 0.0 0.0 0.0
Table 3.13: Influence of different insecticides on natural enemies and pollinators in cashew at
Madakkathara centre
Spiders Black ants Red ants
Treatment (Oxyopes (Oecophylla
sweta,Tetragnatha smaragdina)
spp.Thomisus spp.)
Before 30 days Before 30days | Before 30 days
spray after 3™ spray after spray after 3™
spray 3" spray
spray
, b b
T1 | Thiamethoxam 0.833 0.000 1.167 0.000 0.000 1.046
(0.1g/1) (1.049) (1.138) (0.707) (1.129)
2 b b
T2 | Thiamethoxam 0.000 0.000 0.167 0.000 0.000 0.353
(0.2g/1) (0.707) (0.805) (0.707) (0.702)
b b
T3 | Carbosulfan (2ml/I) 0.000 0.000 1.833 0.000 0.000 1.046
(0.707) (1.288) (0.707) (1.129)
- b b
T4 | Buprofezin (2ml/l) 0.000 0.000 2.167 0.000 0.000 3.342
(0.707) (1.520) (0.707) (1.799)
3 . a b
T5 | Beauveria bassiana 0.167 0.000 0.000 0.000 11.333 5.864
WP (1g/1) (0.805) (0.707) (3.023) (1.899)
- - b b
T6 | Beauveria bassiana 0.167 0.000 1.167 0.000 3.833 1.046
WP (5g/1) (0.805) (1.138) (1.626) (1.129)
- b b
T7 | L-cyhalothrin 0000 0.000 0.000 0.000 0.000 1.046
(0.6 mi/l) (0.707) (0.707) (0.707) (1.129)
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Mean 0.185 0.0.00 0.852 0.000 4.167 3.203
SEm# 0.324 - 0.346 - 0.204 0.598
CD at 5% 0.92 - 1.037 - NS 1.339
CV% 31.15 58.40 62.78 57.74

PARIA
The population of Tea Mosquito Bug (TMB) on shoots and panicles ranged between 1.29 to

1.43 and 1.24 to 1.45, respectively before spraying the insecticides. All the treatments were observed
to be significantly superior over the control for reducing the TMB population on shoots and panicles
after spraying the insecticides. Among the insecticidal treatments, treatment (T4) Buprofezin was
observed to be superior for the management of TMB on shoots and panicles followed by carbosulfan

application (i.e. T3) (Table 3.14).
Itisrevealed from the data presentedin Table 3.15and 3.16 thatallthe insecticidal treatments

significantly reduced the incidence of thrips over the control in cashew. In nut thrips damage,
minimum damage was observed in treatment (T4) Buprofezin with 0.07 nut trips damage score after
spray followed by the treatment (T3) carbosulfan with 0.11 score. The maximum yield (6.70 kg/tree)
was recorded in the treatment of Buprofezin. The populations of natural enemies were recorded
before 3rd spray and 30 days after spraying. Population of natural enemies was maximum in untreated
trees after spray. Maximum population of ant (0.20) and spider (0.18) within the treated trees were
recorded in (T3) carbosulfan. In the treated trees, population of lady bird beetel was highest (0.12) in
the treatment of Beauveria Bassiana (T6) .

Table 3.14 :  Efficacy of different insecticides against tea mosquito bug incidence in cashew at
Paria centre
On shoots On panicles

(Damage score 0-4) (Damage score 0-4)

SI.No. Treatments Before 30 days Before 30 days
— after - after
spray spray
T1 Thiamethoxam 25% WG 1g/10 lit 1.43 0.93 1.32 0.88
T2 Thiamethoxam 25% WG 2g/10 lit 1.38 0.68 1.41 0.55
T3 Carbosulfan 25% EC 20ml/10 lit 1.40 0.32 1.24 0.29
T4 Buprofezin 25% SC 20 ml/10 lit 1.35 0.28 1.34 0.19
T5 Beauveria Bassiana 10 g/10 lit 1.36 1.14 1.29 1.16
T6 Beauveria Bassiana 50 gm/10 lit 1.29 0.88 1.26 0.85
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T7 L-cyhalothrin 5% EC 6 ml /10 lit 1.34 0.60 1.39 0.46
T8 Untreated control 1.42 1.72 1.45 1.56
S.Em. t 0.064 0.075 0.046 0.079
CD at 5% NS 0.23 NS 0.26
CV% 8.17 11.51 5.90 15.04
Table 3.15: Efficacy of different insecticides against pest complex in cashew at Paria centre
Thrips damage score on nuts vield
Sr. No. Treatments Before 30 days (Kg/plant)
spray after spray
T1 Thiamethoxam 25% WG 1g/10 lit 0.39 0.32 3.15
T2 Thiamethoxam 25% WG 2g/10 lit 0.49 0.27 4.19
T3 Carbosulfan 25% EC 20ml/10 lit 0.55 0.11 5.52
T4 Buprofezin 25% SC 20 ml/10 lit 0.52 0.07 6.70
T5 Beauveria Bassiana 10 g/10 lit 0.42 0.37 3.79
T6 Beauveria Bassiana 50 gm/10 lit 0.47 0.40 4.32
T7 L-cyhalothrin 5% EC 6 ml /10 lit 0.45 0.29 4.38
T8 Untreated control 0.52 0.61 2.41
S.Em. ¢ 0.066 0.035 0.35
CD at 5% NS 0.11 1.06
CV% 24.15 19.68 14.07
Table 3.16 : Influence of different insecticides on natural enemies and pollinators in
cashew at Paria centre
Ants Spider lady bird beetle
Sl. Before |30 days | Before | 30 days | Before | 30 days
Treatments
No spray after spray after spray after
spray spray spray
1 0,
T1 R"ametho"am 25% WG 18/10 | 15 | 010 | 045 | 012 | 010 | 003
1 o)
2 Ith'amethoxam 25% WG 26/10 | 43 | 008 | 008 | 001 | 005 | 0.02
T3 | Carbosulfan 25% EC 20ml/10 lit 0.17 0.20 0.15 0.18 0.08 0.08
T4 | Buprofezin 25% SC 20 ml/10 lit 0.12 0.13 0.10 0.06 0.06 0.09
T5 | Beauveria Bassiana 10 g/10 lit 0.11 0.08 0.08 0.07 0.04 0.06
T6 | Beauveria Bassiana 50 gm/10 lit 0.08 0.06 0.11 0.13 0.11 0.12
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T7 | L-cyhalothrin 5% EC 6 ml /10 lit 0.20 0.15 0.10 0.04 0.06 0.02
T8 | Untreated control 0.15 0.22 0.13 0.20 0.05 0.13
S.Em. t 0.026 0.014 | 0.018 0.011 0.016 0.013
CD at 5% NS 0.0420 NS 0.0340 NS 0.0391
CV% 33.20 19.19 | 27.49 19.08 40.42 32.45
VENGURLE

Table 3.17 : Efficacy of different insecticides against tea mosquito bug incidence in
cashew at Vengurle centre

On shoots (%) On panicles (%)
Treatments Before 15 days | Before 15 days

spray after spray after
spray spray
T: | Thiamethoxam 0.307 0.153 0.336 0.259
T, | Carbosulfan 0.331 0.144 0.355 0.302
Ts | Buprofezin 0.369 0.139 0.336 0.278
T4 | Beauveria bassiana 1g/lit 0.278 0.149 0.210 0.350
Ts | Beauveria bassiana 5g/lit 0.240 0.139 0.364 0.312
Te | L-cyhalothrin 0.268 0.143 0.441 0.321
T, | Untreated check 0.326 0.206 0.365 0.297
SEm t 0.030 0.019 0.038 0.028

CD at 5% NS NS NS NS
CV% 19.89 24.65 21.07 18.81

Among the insecticidal treatments, the treatment T, Buprofezin recorded lower incidence of
tea mosquito bug over control on shoot and panicle followed by the treatment T,Beauveria bassiana
5g/liton shootand T, Thiamethoxam on panicle (Table 3.17 and 3.18).

Table 3.18 : Efficacy of different insecticides against Thrips incidence in cashew at
Vengurle centre

Before spray 30 days after
spray
T, | Thiamethoxam 0.259 0.180
T, | Carbosulfan 0.298 0.190
T3 | Buprofezin 0.341 0.187
T4 | Beauveria bassiana 1g/lit 0.240 0.187
Ts | Beauveria bassiana 5g/lit 0.245 0.175
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Te | L-cyhalothrin 0.249 0.180
Ts | Untreated check 0.259 0.218
SEm t 0.022 0.018

CD at 5% NS NS
CV% 16.57 18.44

VRIDHACHALAM

The results of evaluation of insecticides against TMB revealed that after first, second and third
spraying, the efficacy of different insecticides was at par, but statistically superior over untreated
control. The pre-treatment damage score of TMB was non-significant in all treatments including the

untreated control. Gradual reduction of fresh infestation was observed two weeks after each round of
spray (Table 3.19 and 3.20).

Table 3.19 : Effect of insecticides on the incidence of TMB at Vridhachalam (Mean of four replications)

Post treatment Post treatment Post treatment

Pre - mean damage score (0- t::t- mean damage score (0- t::t- mean damage score (0-
T treatment| 4) ment 4) ment 4)
reatment
damage | Spray damage 1l Spray damage 111 Spray
score 30 score score
(0-4) 7 DAS |15 DAS| DAS (0-4) | 7 DAS |15 DAS| 30 DAS| (0-4) 7 DAS | 15 DAS| 30 DAS
Thiamethox
am 25 WG
1| @ 0.1 mi/iit. 1.075 0.750 | 0.425| 0.150 | 3.200 | 0.750 | 0.450 | 0.250 3.475 | 0.325| 0.100 | 0.00825
all the three (1.688) | (1.323)| (1.194)| (1.072)| (2.049) | (1.322)| (1.204)| (1.118)| (2.115)| (1.151)| (1.049)| (1.004)
sprays
Carbosulfan
™ 25EC@ 2 1.765 1.005| 0.750 | 0.550| 3.100 | 0.950| 0.600 | 0.4525| 3.425 | 0.425| 0.300| 0.300

ml/lit. all the | (1.658) | (1.44)| (1.323)| (1.245)| (2.025) | (1.396)| (1.265)| (1.205)| (2.104)| (1.194)| (1.14)| (1.14)
three sprays
Buprofezin
25%SC@ 2 1.225 1.225| 1.050| 0.750 3.350 1.125| 0.825| 0.7575 3.225 0.675 | 0.500 0.500
ml/lit. all the | (1.658) | (1.491)| (1.432)| (1.323)| (2.085)| (1.457)| (1.351)| (1.326)| (2.055)| (1.294)| (1.225)| (1.225)
three sprays

T3

1 gs‘s’;ﬂ;"wp 1425 | 1.425| 1.325| 1.025| 3.250 | 1.150| 1.075| 4.950 | 3.125 | 0.850 | 0.650| 0.650
i (1.687) | (1.557)| (1.525)| (1.423)| (2.061)| (1.466)| (1.44)| (2.27) | (2.031)| (1.36)]| (1.285)| (1.285)

- 52?;;2’;"WP 1300 | 1.300| 1.350| 1.075| 3.225 | 1.125| 1.050| 0.875 | 3.275 | 0.875| 0.600| 0.600
o (1.673) | (1.516)| (1.533)| (1.440)| (2.055)| (1.457)| (1.432)| (1.369)| (2.068)| (1.369)| (1.265)| (1.265)
Lambda-
Cyhalothrin

16| SEC@ 1475 | 0.475| 0.250| 0.095| 3.250 | 0.550| 0.325| 0.050 | 3.200 | 0.150 | 0.009 | 0.00325
0.6ml/lit. all | (1.732) | (1.214)| (1.118)| (1.046)| (2.062) | (1.245) (1.151)| (1.025)| (2.049)| (1.072)| (1.004)| (1.002)
the three
sprays
Thiamethox
am 25 WG

17l @ oamyie. | 1775 | 0775 | 0375 | 0150 | 3325 | 0725| 0450 | 0.255 | 3200 | 0.275 | 0.325 | 0.00875
ithe three | (1703) | (1332 (1172)| (1.072) (2.08) | (1.313)] (1.204) (112) | (2.049) | (1.129)| (1.24) | (1.004)
sprays
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1| Untreated 2150 | 2350| 2.725| 2.925| 3.175 | 3.450| 3.600| 3.775 | 3.500 | 3.550 | 3.600| 3.525
control (1.688) | (1.829)| (1.930)| (1.981)| (2.043)| (2.109)| (2.145)| (2.185)| (2.121) | (2.133)| (2.145)| (2.127)

C.D. NS 0.054 | 0.032 | 0.033 NS 0.054 | 0.039 | 0.541 NS 0.023 | 0.095 | 0.006
SEm 0.019 0.018 | 0.011 | 0.011 | 0.014 | 0.018 | 0.013 | 0.183 0.012 | 0.008 | 0.032 | 0.002
DAS— Days After Spraying

Values in the parentheses are +/ x+ 0.5 transformed values

Table 3.20 : Efficacy of insecticides on TMB population / 52 leader shoot at Vridhachalam (Mean of four
replications)

Post-treatment count Post-treatment count Post-treatment count

Pre- Pre-
(Mean TMB Treat- (Mean TMB Treat- (Mean TMB
Pre- population/52 leader ment population/52 leader ment population/52 leader
Treatment | Treatment shoots) Count shoots) Count shoots)
Count /52 | Spray /52 1l Spray /52 111 Spray
leader leader leader 15

shoots 7 DAS | 15 DAS | 30 DAS | shoots | 7 DAS | 15 DAS | 30 DAS | shoots | 7 DAS | DAS | 30 DAS

Thiamethoxa

1 :)nlzfn:%f gl 2.125 0.550 0.075 0.040 2.450 0.600 0.085 0.050 |2.6875| 0.009 | 0.008 |0.00489
e (1.768) | (1.245) | (1.037) | (1.02) | (1.857) | (1.265) | (1.042) | (1.025) | (1.92) |(1.004)|(1.004) | (1.002)
sprays
Carbosulfan
25EC@ 2 2.050 0.750 0.425 0.065 2.375 | 0.7875 | 0.150 0.081 |2.7625| 0.163 | 0.029 | 0.0125

T2| it allthe | (1.746) | (1.323) | (1.194) | (1.032) | (1.836) | (1.337) | (1.072) | (1.08) | (1.94) | (1.075)] (1.014) | (1.006)

three sprays
Buprofezin2
5%SC@ 2 2.150 0.850 0.6 0.075 | 2.5375 | 0.8825 | 0.55 0.288 | 2.825 | 0.078 | 0.05 | 0.0325
ml/lit. all the | (1.775) (1.36) | (1.265) | (1.037) | (1.881) | (1.372) | (1.245) | (1.134) |(1.956) | (1.038) | (1.025) | (1.016)
three sprays

T3

- gsgs”i;f,:;"wp 2175 | 0875 | 0.675 | 0.085 | 2.500 | 1.150 | 0.840 | 0.500 | 2.650 | 0.175 | 0.065 | 0.05
@ 1glt (1.782) | (1.369) | (1.294) | (1.042) | (1.871) | (1.466) | (1.356) | (1.224) | (1.91) |(1.083) | (1.032) | (1.025)

T isgsl{;f),;aWP 2.150 0.85 | 0.6875 | 0.0725 | 2.475 | 1.300 | 0.6425 | 0.450 | 2.650 | 0.150 | 0.084 | 0.05
@S’E/“t (1.775) | (1.36) | (1.299) | (1.036) | (1.864) | (1.516) | (1.282) | (1.204) | (1.91) |(1.072) | (1.041) | (1.025)
Lambda-
Cyhalothrin

6l SEC@ 2225 | 0375 | 005 | 0.029 | 2.600 | 0.450 | 0.055 | 0.016 | 2.650 | 0.004 | 0.0025 |0.00125
o.6mi/lit.all | (1.795) | (1.172) | (1.025) | (1.014) | (1.897) | (1.204) | (1.027) | (1.008) | (1.91) |(1.002) | (1.001)| (1.001)
the three
sprays
Thiamethox
am 25 WG

7| @02 mit 2.15 06 | 00725 | 0.0425 | 2.350 | 0.575 | 0.083 | 0.043 | 2.700 |0.0085| 0.006 |0.00425
Allthetee | (L775) | (1.265) | (1.036) | (1021) | (1.83) | (L.255) | (L04) | (1.021) |(1.923)|(1.004) | (1.003) | (1.002)
sprays

7g| Untreated 2.125 225 | 2325 | 2.450 | 2.500 | 2.625 | 2.675 | 2.700 | 2.775 | 2.840 | 2.855 | 2.875
control (1.768) | (1.803) | (1.823) | (1.857) | (1.871) | (1.904) | (1.917) | (1.923) | (1.943) | (1.096) | (1.963) | (1.968)
C.D.(0.05%) | NS 0.02 | 0.026 | 0.02 NS | 0.016 | 0.042 | 0.026 | NS | 0.031 | 0.061 | 0.007

SEm 0.019 0.011 0.009 0.007 0.005 0.019 0.014 0.009 0.01 | 0.019 | 0.021 | 0.002
PTC— Pre Treatment Count ; DAS — Days After Spraying
Values in the parentheses are + x+ 0.5 transformed values
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Table 3.21: Efficacy of insecticides against foliar pests at Vridhachalam (Mean of four observations)

Mean damage after 3" spray

Leaf and . i
TMB Damage % Leaf Miner Blossom Apple and Nut :’iafu-:-:tri?: Y(':(eld
Treatment ge % % Webber Borer % P =
% (Nos.) per)
30 30 30 30 30 | tree
PTC | pas | PTC | pas | PTC | pas| PTC| pas | PTC | pas
T1 | Thiamethoxam 25 WG
@ 0.1 ml/lit. all the 345 | 2575 | 4550 | 16 | 3.58 |0.7375|1.125 |0.0775 |8.5625 | 045 | . ..
e (10.699) | (9.227) [(12.308) |(7.259) | (10.9) |(4.916) |(6.076) |(1.502) |(3.092) |(1.203) | >
U2 gan:tl’/"hst“';ﬂ”tﬁ:’ticre? 3.65 | 26125 | 4575 | 1725 (36925 | 075 | 1175 |0.026 | 825 |0.525 | , ..
coravs (11.009) | (9.297) |(12.344) |(7.538) |(11.072) |(4.956) |(6.217) |(0.768) |(3.041) |(1.235) | ™
H 0,
UE E‘:\ﬁ’lr/cl’iftezgﬂztf‘e/"tﬁfe? 36625 | 2.75 | 4.500 |1.825 | 3.49 [0.9375 | 115 |0.0175| 815 | 05 | , .o
cprays (11.028) | (9.541) [(12.236) | (7.76) |(10.759) |(5.551) |(6.146) |(0.751) |(3.024) |(1.224) | *
I evel‘j’”@"i”a/fi’t"ss’“”" 3.7875 | 2.5875 | 4.425 |1.925 | 3.575 |0.8375 | 1.125 |0.0275 | 8.375 | 0475 | , ..
g/l (11.217) | (9.249) [(12.134) | (7.97) |(10.892) |(5.244) |(6.076) |(0.928) |(3.061) |(1.214) | ™
= Sjg“@veg’a/ll’i‘:ss"’”” 3575 | 26 | 4500 | 19 | 3.677 |0.6625 | 1.05 (0025 | 875 | 0.55 | , .
g/lit. (10.891) | (9.272) [(12.242) | (7.92) |(11.049) |(4.646) |(5.874) |(0.901) |(3.121) |(1.245) |
Us E%mé’%aefxf}i'tm;;l”%z 3.625 |2.1625 | 4.700 |0.8475 |3.5275 | 0.66 | 1.000 | 0.001 |8.3125 [0.225 | o o0oc
three spraye (10.968) | (8.445) [(12.515) |(5.277) |(10.816) |(4.647) |(5.737) |(0.181) |(3.051) |(1.104) | >
i g"g';i::‘/‘l’i’éa;';lztﬁe\’m 345 | 2475 |4.6375 | 1325 | 36 |0.8075|1075 |0.0025 | 875 | 05 | , oo
throe sprays (10.699) | (9.047) [(12.427) |(6.599) | (10.93) |(5.151) |(5.945) |(0.285) |(3.122) |(1.224) | *
T8 | Untreated control 35 355 | 4665 |4.735 |3.5075 | 3.525 | 1.075 |1.2625 |8.375 | 8.65 | o .o
(10.774) |(10.855) |(12.467) |(12.56) | (10.79) |(10.82) |(5.945) |(6.446) |(3.061) |(3.106) | >
cD.| NS | 0401 | Ns |0387 | Ns |o0488 | Ns |0.481 | NS |o0.055
SEm# | 0.121 | 0.135 | 0.14 |0.131 | 0.134 |0.165 | 0.121 | 0.163 | 0.042 | 0.018

PTC- Pre Treatment Count; DAS: Days After Spraying
Values in the parentheses are arc sine ,/percenttransformed values for per cent damage and

v x+ 0.5 transformed values for population numbers.

The population trend of TMB and other foliar feeding insects was recorded. Thirty days after
3" spray, all the insecticides effective in controlling TMB populations to zero as against 2.8 bugs/ 52
leader shoots observed in untreated control. Furthermore, the per cent damage of leaf miner, leaf
folder, leaf and blossom webber and nut borer was very low in all insecticides treated trees as
compared to untreated trees. The population trends of various natural enemies in respect of all the
insecticides treatment gradually decimated the population of spiders, coccinellids, ants and braconid
wasp after each round of insecticidal spray. In unprotected trees, the activity of weaver ants and
Cotesia wasps were predominant among different forms of natural enemies (Table 3.21and 3.22).
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Table 3.22 : Effect of insecticide sprays on natural enemies at Vridhachalam

Mean number of natural enemies / pollinators in
Treatment 52 inflorescence 30 days after 3r spray
Spiders Ants Coccinellids Cotesia
T1 | Thiamethoxam 25 WG @ 4.175 5.05 2.45 5.775
0.1 ml/lit. all the three sprays (2.274) (2.459) (1.856) (2.601)
T2 | Carbosulfan 25 EC @ 3.95 5.225 2.025 5.5
2 ml/lit. all the three sprays (2.225) (2.495) (1.737) (2.548)
T3 | Buprofezin25 % SC @ 4.175 5.2 2.7375 5
2 ml/lit. all the three sprays (2.274) (2.489) (1.933) (2.445)
T4 | Beauveria bassiana WP @ 1 g/lit. 3.85 5.2 2.56 5.5
(2.202) (2.49) (1.886) (2.548)
T5 | Beauveria bassiana WP @ 5 g/lit. 3.95 5.35 2.2 5.75
(2.225) (2.52) (1.788) (2.597)
T6 | Lambda-Cyhalothrin 5 EC @ 3.95 53 1.975 5.45
0.6ml/lit. all the three sprays (2.225) (2.51) (1.725) (2.537)
T7 | Thiamethoxam 25 WG @ 0.2 ml/lit. 3.9 5.4 2.5 5.3
all the three sprays (2.213) | (2.53) (1.871) (2.51)
T8 | Untreated control 5.225 7.1875 5.7625 11.0625
(2.495) (2.861) (2.6) (3.472)
CD(0.05%) | 0.062 | 0.072 0.087 0.154
SEmt | 0,021 0.024 0.029 0.052

Values in the parentheses are [y, 05 transformed values

The mean population of natural enemies was considerably reduced in sprayed trees, but in
unsprayed trees higher number of natural enemies were observed throughout the season.
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Ent. 2: Control of cashew stem and root borer
Expt. 2. Curative control trial

Centres: East Coast : Bapatla, Bhubaneshwar, Jhargram and Vridhachalam
West Coast : Madakkathara and Vengurla
Plains / others : Hogalagere and Jagdalpur

The objective of this trial is to evaluate different pesticides and neem products for their efficacy in
curative control of the cashew stem and root borer incidence after extraction of pest stages.

Treatment details:

T1-Fipronil swabbing— 2 ml/L

T2 -Neem oil swabbing 5 % suspension

T3 - Imidachloprid—Swabbing and drenching—2 ml/L
T4 - Chlorpyriphos (10 ml/L)

T5 - Treated check (only removal of grubs)

T6 - Untreated check

BAPATLA

During the year, among the insecticides evaluated as post extraction prophylaxis, Fipronil
(Swabbing) @ 2 ml/l and Imidacloprid (Swabbing and drenching) @ 2ml/I have offered protection to
the tune of 80.95% trees without re-infestation followed by Chlorpyrifos 10 ml/I (Treated Check) with
78.26 % trees without re-infestation. The other treatments neem oil 5% (Swabbing) and sealer cum
healer has offered 66.67 and 58.82 percent protection without re-infestation and are superior over
the control treatment which recorded 33.33 % trees without re-infestation. Preferential zone of
attack is collar +root in 34.23 percent of trees (38/111) followed by collar in 33.33 percent of trees
(37/111) (Table 3.23 and 3.24).

Table 3.23: Efficacy of insecticides as Post extraction prophylaxies (PEP) against cashew
stem and root borer at Bapatla

Trt. No Treatment % Trees without reinfestation
Fipronil Swabbing [2 ml/I] 80.95
Neem oil Swabbing [5%] 66.67

Imidachloprid [2 ml/I]

(Swabbing and Drenching) 80.95
4. Sealer cum Healer 58.82
5. Chlorpyriphos [10 ml/I] 28.96

(Treated Check)
Un treated check

6. .
(only removal of CSRB grubs) =

‘ o0 All India Coordinated Research Project on Cashew oo N




'.:LJII‘I ¥
= Y s L

HRAR
HAR

Table 3.24 : Physical parameters of treated cashew trees under post extraction
prophylaxis (PEP) trial at Bapatla

Total t':':é:f % out Ne- cr:i':rees % out of
Physical parameters trees infested of total reinfested total
treated after PEP trees after PEP trees
<60cm 12 0 0.00 12 100.00
Stem girth 60-80cm 31 8 25.81 23 74.19
80-100 cm 28 7 25.00 21 75.00
>100 cm 40 17 42.50 23 57.50
Total 111 32 28.83 79 71.17
< 10 years 0 0 0.00 0 0.00
Age of the tree 10-15 years 45 15 33.33 30 66.67
>15years 66 17 25.76 49 74.24
Total 111 32 28.83 79 71.17
Sapli 38 13 34.21 25 65.79
C+S 14 2 14.29 12 85.71
Zone of attack R 4 0 0.00 4 100.00
S 11 2 18.18 9 81.82
C 37 10 27.03 27 72.97
C+S+R 7 5 71.43 2 28.57
Total 111 32 28.83 79 71.17
. Canopy 9 6 66.67 3 33.33
Yellowing of yellowing
— Canopy not |, 26 25.49 76 74.51
yellowing
Total 111 32 28.83 79 71.17
% of bark <25 69 12 17.39 57 82.61
circumference 26-50 24 11 45.83 13 54.17
51-75 10 5 50.00 5 50.00
damaged
>75 8 4 50.00 4 50.00
Total: 111 32 28.83 79 71.17
BHUBANESWAR

Maximum recovery (91.7%) of plant was observed in case chlorpyriphos swabbing (10 mli/l)
followed by fipronil swabbing (2ml/I) (77.3%). In case control i.e. extraction of CSRB grub, 57.14 per
cent of the plant were recovered from reinfestation. In case of stem girth less than 60cm, reinfestation
of treated trees was below 25 per cent. With the increase in stem girth i.e. above 60 cm reinfestation of
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CSRB was found to be higher. Plants of 80-100 cm diameter were reinfested more in comparison to
other groups. In plants of age group below 5 year percentage reinfestation of CSRB was nil and plants
of age group 5-10 years and 10-15 years showed reinfestation of 32-33 per cent. Plants of more than
15 years were however more vulnerable to borer attack. Plants of collar+stem+root zone of damage
were more prone to attack of CSRB (42.4 % reinfestation) followed by stem (36.4 %) and C+S zone
(34.5%). Yellowing of canopy showed 40.0 per cent reinfestation while not yellowing showed 34.7 %
of re attack by the pest. The per cent reinfestation was not there in less than 25 per cent bark damage.
With the increase in damage to bark the reinfestation by the pest also increased gradually, highest
being observedin >75% damage in bark (54% re infestation) (Table 3.25 and 3.26).

Table 3.25 : Efficacy of insecticides as post extraction prophylaxis (PEP) against cashew
stem and root borer (CSRB) at Bhubaneswar centre

Treatment No of trees treated No. of trees without Recovery (%)
reinfestation
Fipronil swabbing
(2mi/) 22 17 77.3
Neem oil swabbing
(5% suspension) 24 15 62.5
Imidacloprid -
Swabbing & 24 17 70.8
drenching (2ml/l)
Chlorpyriphos
(10mi/l) 24 22 91.7
Treated check 14 08 571
(only removal of grub)
Untreated check 15 0 0.0
Total 123 79 64.2
Table 3.26 : Physical parameters of treated cashew trees under post extraction prophylaxis
(PEP) trial at Bhubaneswar Centre
Physical parameters No.of trees | % outof | No.oftrees| % outof
infested total trees not total trees
after PEP reinfested
after PEP
Stem girth <60 cm 7 24.1 22 75.9
60-100 cm 37 39.36 57 110.7
> 100 cm nil 0 - -
Total 44 35.8 79 64.2
Age of the tree <10 years 4 333 8 66.6
10-15 years 31 32.6 64 67.4
>15 years 9 56.3 7 43.8
Total 44 35.8 79 64.2
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Zone of attack C+R 4 28.6 10 71.4
C+S 20 34.5 38 65.5
R 2 28.6 5 71.4
S 4 36.4 7 63.6
C+S+R 14 42.4 19 57.6
Total 44 35.8 79 64.2
Yellowing of canopy CanopY 10 40.0 15 60.0
yellowing
Canopy not 34 34.7 64 65.3
yellowing
Total 44 35.8 79 64.2
% of bark <25 0 0 12 100.0
circumference 26-50 6 23.1 20 76.9
damaged 51-75 18 37.5 30 62.5
>75 20 54.1 17 45.9
Total 44 35.8 79 64.2

HOGALAGERE
Infestation and reinfestation of the CSRB grubs were observed in the trees treated with

insecticides. The treatment with Fipronil swabbing (2ml/l) during Oct.-Nov., Jan.- Feb. and April - May
and Chlorpyriphos (0.2%) were found most effective treatments against grubs of CSRB with 84.62%
and 83.33% trees without reinfestation, respectively. However, the other treatments also maintained
their superiority in suppressing the population over control. In treated check, where only grubs

extraction was adopted, it was observed that 37% trees could recover (Table 3.27).
The incidence of cashew stem and root borer was monitored randomly at fortnightly interval

in neglected cashew gardens. Trees with 60-100 cm stem girth showed maximum damage (93.75%)
and with respect to age of trees, more than 15 years old trees were highly prone to CSRB damage
(81.82%). The zone of CSRB attack was noticed maximum at collar + stem (83.33%) and canopy
yellowing of trees was observed in 75 per cent of treated trees. The per cent bark circumference
damageinlessthan 25 per cent was 80 per cent of the infested trees (Table 3.28).

Table 3.27 : Efficacy of insecticides as post extraction prophylaxis (PEP) against cashew
stem and root borer (CSRB) at Hogalagere centre

Treatment Total number No. of trees % trees without
of trees without reinfestation /
treated reinfestation / persistant

persistant attack attack
Fipronil swabbing @ 2ml/I (during
13 11 84.62
Oct.-Nov., Jan.- Feb. and April - May)
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Neem oil swabbing 5% suspension 11 5 45.45
Imldac'loprld 17.8SL @ 2ml/l as 9 6 66.67
swabbing and drenching

Chlorpyriphos 20 EC @ 10ml/I 12 10 83.33
Treated check - only removal of CSRB 3 3 3750
grubs

Untreated control 8 2 25.00

Table 3.28 : Physical parameters of treated cashew trees under post extraction prophylaxis (PEP) trial
at HREC, Hogalagere Centre

Physical parameters No. plants No. of % out of No. of % out of
observed trees total trees | trees not total
after PEP infested reinfested trees

after PEP after PEP
Stem girth <60cm 12 4 33 8 67
60-100 cm 16 15 94 1 6
>100cm 13 6 46 7 54
Total N=41 N=25 N=16
Age of the tree <10 years 0 0 0 0 0
10-15 years 1 0 0 1 0
>15 years 11 9 82 2 18
Total N=12 N=9 N=3
Zone of attack C+R 5 1 20 4 80
C+S 12 10 83 2 17
C+S+R 6 3 50 3 50
Total N=23 N=14 N=9
Yellowing of canopy CanopY 12 9 75 3 25
yellowing
Canopy not 5 3 60 2 40
yellowing
Total N=17 N=12 N=5
% of bark <25 15 12 80 3 20
circumference 26-50 15 5 33 5 67
damaged 51-75 8 2 25 6 75
>75 0 0 0 0 0
Total N=38 N=19 N=19
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JAGDALPUR
The result revealed that treatment T1 (Fipronil swabbing @ 2ml/I) led to maximum recovery
of 77.78 per cent trees without r-infestations followed by treatment T4 (Chlorpyriphos@10ml/I)

(Table 3.29).

Table 3.29 : Efficacy of insecticides as post extraction prophylaxis (PEP) against cashew stem
and root borer (CSRB) at Jagdalpurcentre

Treatment Total No. of trees re- No. of trees % trees
number of infested without without
trees reinfestation / reinfestation
treated persistant / persistant
attack attack
T1: Fipronil swabbing (2ml/I) 18 4 14 77.78
T2 : Neem oil swabbing (5%) 18 8 10 55.56
T3 : Imidacloprid (2 ml/l) 18 6 12 66.67
T4 : Chlorpyriphos (10ml/I) 18 5 13 72.22
T5: Treated check (only removal 18 10 8 44.45
of CSRB grubs)
T6 : Untreated check 18 12 6 33.34
Total 108 44 64

The physical parameters of different treated trees were also recorded and details are given in
Table. In case of stem girth less than 60 cm, reinfestation of treated tree was less. With the increase in
stem girth i.e. above 60 cm, reinfestation of CSRB was found to be higher. Below 10 years old trees
were free from the attack of CSRB. While, plants of age group 10-15 years showed 31.03 per cent
reinfestation. Preferential zones of attack of re-infestations by cashew stem and root bores in the tree
were C+S zone followed by C+S+R, zone with 37.50 and 27.78 per cent re-infested trees, respectively.
The canopy of cashew trees infested by CSRB was not yellowed. Trees with 26-50 per cent bark
circumference damage had maximum re-infestation with 63.46 per cent followed by 51-75 per cent
bark circumference damage (40.00% re-infestation) (Table 3.30).

Table 3.30: Physical parameters of treated cashew trees under post extraction prophylaxis (PEP)

trial at Jagdalpur Centre

Physical parameters No. of No. of % of trees No. of trees | % of trees
trees trees reinfested | not reinfested not
treated infested after PEP reinfested
after PEP
Stem girth <60 cm 5 1 20 4 80
60-100 cm 72 22 30.56 50 69.44
> 100 cm 25 11 44.00 14 56.00
Total 102 24 78
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Age of the tree <10 years 8 0 0 8 100
10-15 years 29 9 31.03 20 68.97
>15 years 65 18 27.69 47 72.31
Total 102 30 72
Zone of attack C 29 6 20.69 23 79.31
C+R 25 5 20.00 20 80.00
C+S 16 6 37.50 10 62.50
R 1 0 0.00 1 100.00
S 13 2 15.38 11 84.62
S+R 0 0 0.00 0 0.00
C+S+R 18 5 27.78 13 72.22
Total 102 24 78
Yellowing of Canopy 40 6 15.00 34 85.00
canopy yellowing
Canopy not 62 20 32.26 42 67.74
yellowing
Total 102 26 76
% of bark <25 25 7 28.00 18 72.00
circumference 26-50 52 33 63.46 19 36.54
damaged 51-75 15 6 40.00 9 60.00
>75 10 2 20.00 8 80.00
Total 102 48 54
JHARGRAM

Cholorpyriphos (0.2%) was found to be most effective treatment with maximum recovery of
93.45% followed by trees treated with Fipronil (2ml/l). In case of treated check where only grubs were
removed showed 72.17% of recovery and in case of untreated check trees only 2.29% showed without
reinfestation. Trees with stem girth more than 100 cm showed maximum re-infestation (100%)
followed by the trees having stem girth 80 -100 cm (66.67%). Out of the total trees maximum
infestation was observed at stem part followed by collar + stem region. Trees infested at stem + collar +
root showed 100% re-infestation. Maximum recovery was observed on trees less than 25% and 25 —
50 % bark circumference damage. 100% re-infestation was observed when bark circumference
damage more was 75% and those trees also showed canopy yellowing (Table 3.31).

Table 3.31 : Efficacy of insecticides as post extraction prophylaxis (PEP) against cashew stem
and root borer (CSRB) atHogalgere centre

Treatment % trees without reinfestation /
persistant attack
Fipronil swabbing (2 ml/I) 89.96
Neem oil swabbing @5% suspension 77.46
Imidacloprid swabbing and drenching @ 2ml/I 82.18
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Chlorpyriphos @ 10 ml/lit 93.45
Untreated check 72.17
(only removal of CSRB grubs)
Treated check with most effect ive treatment under 2.29
prophylactic trails

Table 3.32: Physical parameters of treated cashew trees under post extraction prophylaxis (PEP)
trial at Jhargram centre

Physical Parameters of trees observed
No. of trees in each category
Without % of With % of
reinfestation trees | reinfestation | trees
Stem girth (in cm) <60 9 81.82 2 18.18
60— 80 16 94.12 1 5.88
80-100 1 33.33 2 66.67
>100 0 0.00 1 100
Total 26 6
In yrs <5
5-10 0 0 2 100
10-15 26 86.67 4 13.33
> 15
Total 26 6
% bark circumference | <25 21 100 0 0
damaged
25-50 3 50 3 50
50-75 2 50 2 50
>75 0 0 1 100
Total 26 6
Zone of attack C+R 1 50 1 50
C+S 4 100 0 0
R
S 21 95.45 1 4.55
C+R+S 0 0 4 100
Total 26 6
Canopy yellowing a) Yellowed 0 0 3 100
b) No yellowing 26 89.65 3 10.35
Total 26 6
MADAKKATHARA

Among theinsecticides tested for curative control after Post Extraction Prophylaxis, swabbing of
fipronil @ 2ml/I recorded 100 per cent recovery followed with imidchloprid (90%) and chlorpyriphos
(80%). Swabbing with neem oil soap 5 per cent recorded 65 per cent recovery of treated trees and the
recovery in untreated check with grub extraction only was 36.8 per cent.
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Physical parameters of treated trees under post extraction prophylaxis trial against cashew stem
and root borer at Madakkathara centre.

Stem girth was found to be the prominent factor in infestation. Out of total trees recovered
after treatment, 81 per cent of the trees were under the category with stem girth of 60-100cm.
However, the per cent decreased to 70 per cent among the trees with stem girth of more than 100 cm.
The infestation was found to have significant relation with age of trees. When the age factor is takenin
account, only 66 per cent of trees among the age group of more than 15 years have recovered in place
of 100 per cent in trees below 15 years age. Out of 22 trees treated, 50 per cent of them have got
persistent attack among those with infestation both at collar, stem and root region together. Among
those treated trees with more than 75 per cent loss of bark damage, only 25 per cent have been
recovered after treatment (Table 3.33 and 3.34).

Table 3.33 : Efficacy of insecticides as post extraction prophylaxis (PEP) against cashew
stem and root borer (CSRB) at Madakkathara centre
Treatment Total number | No. of trees without | % trees without
of trees reinfestation / reinfestation /
treated persistant attack persistant attack
Fipronil swabbing 2ml/I 19 19 100%
Neem oil swabbing 5% (50ml/I) 20 13 65%
Imidachloprid swabbing and 20 18 90%
drenching 2ml/I
Chlorpyriphos drenching 10 ml/I 20 16 80%
Treated check-grub removal only 19 8 36.8%

Table 3.34: Physical parameters of treated cashew trees under post extraction prophylaxis

(PEP) trial at Madakkathara Centre

Physical parameters No. of trees | % out of No. of trees not % out of
infested after total reinfested after PEP total
PEP trees trees
Stem girth <60 cm - - - -
60-100 cm 7 19 30 81
>100cm 18 30 43 70
Total 25 73
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Age of the tree <10 years - - - -
10-15 vyears S = 25 100
>15 years 25 34 48 64
Total 25 73
Zone of attack C+R 7 15 40 85
C+S 2 13 13 87
C 5 36 9 64
C+S+R 11 50 11 50
Total 25 73
Yellowing of yellowing 2 67 1 33
canopy no yellowing 23 24 72 76
Total 25 73
% of bark <25 ) 43 12 57
circumference
26-50 5 14 32
damaged 86
51-75 5 16 27 84
>75 6 75 2 25
Total 25 73
VENGURLE
Table 3.35:  Efficacy of insecticides as post extraction prophylaxis (PEP) against cashew
stem and root borer (CSRB) at Vengurle centre
Treatment Total number of No. of trees % trees without
trees treated without reinfestation /
reinfestation / persistent attack
persistent attack
Fipronil swabbing 2ml/lit 20 19 95
Neem oil swabbing 5% 20 11 55
Imidachloprid swabbing and
20 15 75
dranching 2ml/lit
Chlorpyriphos 10ml/lit 20 18 90
Treated check (only removal of 20 9 45
grub)
Untreated check 20 6 30
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The results indicated that the treatment T, (Fipronil swabbing 2ml/lit) recorded 95.00 per cent
trees without reinfestation followed by treatment T, Chlorpyriphos (0.2%) 90.00 per cent trees
without reinfestation. Reinfestation was morein Control (T,) (Table 3.35)

Table 3.36: Physical parameters of treated cashew trees under post extraction prophylaxis
(PEP) trial at Vengurle Centre
Physical parameters No. of % out of No. of % out of
trees total trees | trees not total trees
infested reinfested
after PEP after PEP
Stem girth <60cm 10 8.33 40 33.33
60-100 cm 13 10.83 20 16.67
>100cm 20 16.67 17 14.17
Total 43 35.83 77 64.17
Age of the tree <10 years 6 5.0 12 10.0
10-15 years 12 10.0 50 41.67
>15 years 25 20.83 15 12.5
Total 43 35.83 77 64.17
Zone of attack C+R 12 10.0 45 37.5
C+S 16 13.33 11 9.17
C+S+R 15 12.50 21 17.5
Total 43 35.83 77 64.17
Yellowing of canopy Canopy 2 1.66 - -
yellowing
Canopy not 41 34.17 77 64.17
yellowing
Total 43 35.83 77 64.17

During the year total 120 trees are treated for cashew stem and root borer management. The
data on the physical parameter of infested tree and not infested tree was recorded and presented in
(Table 3.36).

The tree having the stem girth >100 cm recorded more prone to CSRB damage, where as it was
minimum in tree having the stem girth <60 cm. Regarding age of tree the tree; having age more than
15 year more prone to CSRB infestation. Whereas the tree having the age <10 year recorded less
infestation of cashew stem and root borer. In case of zone of attack the collar+ stem recorded more
infestation of stem and Root borer where as it was minimum in collar + root. Bark circumference
damaged the bark removed 51-75 percent showed more number of tree infested where as the bark
removed >25 percent showed more tree without reinfestation after the removal of grub.
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VRIDHACHALAM

Maximum recovery of 55.17% was observed in chlorpyriphos 20 EC @10 ml/lit. of water as
swabbing and drenching of CSRB infested trees as against mere recovery of 6.25 in treated check (only
removal of CSRB grubs). Treatments with Fipronil 5% SC swabbing @ 2ml/lit. and Imidachloprid 17.8
SL Swabbing and Drenching @ 2ml/lit. lead to 46.66 and 46.15% recovery respectively as against nil
recovery in untreated check. The overall results indicate that chlorpyriphos recorded maximum
recovery, followed by Fipronil and Imidachloprid which are at par in reducing the CSRB infestation,
with an average cost of protection of Rs.72/-, Rs.81/-and Rs. 83/-respectively (Table 3.37).

Table 3.37 : Efficacy of certain insecticides as curative control against CSRB at Vridhachalam
0,
No. of N?/\;i::\::lies rellnoevaer:' A’Of Frequency Cost of
Treatment trees . ) y of treatment
reinfestation | trees from
treated from CSRB CSRB treatment [tree
Fipronil 5% SC b
T: Swabbing@ 2ml/lit. 30 14 46.66 3 81.00
Neem Oil suspension
0 .
T, | 2% Suspension| g 9 36.00° 3 70.00
Swabbing and
Drenching
Imidachloprid 17.8 SL
Ts | Swabbing and 26 12 46.15° 3 83.00
Drenching @ 2ml/lit.
Chlorpyriphos 20 EC
@ 10ml / it .
T Swabbing and 29 16 55.17 3 72.00
Drenching
Treated check (only
Ts | removal of CSRB| 16 01 6.25° 3 40.00
grubs followed).
Te | Untreated check. 20 - - - -
Total 126 52

Observations recorded in the physical parameters of treated cashew trees under Post
Extraction Prophylaxis (PEP) curative trial revealed that the cashew trees having 80-100 cm of stem
girth (83.33%) were more prone to the attack of CSRB infestation (Table). Comparing the age of the
cashew infested trees, more than 15- year- old cashew trees (73.85%) were more susceptible to attack
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of CSRB. Preferential zone of attack of re-infestations by CSRB in the trees were Collar + Root zone
followed by Collar + Stem +Root and Collar + Stem with 71.79, 62.50 and 59.26 per cent re- infested
trees respectively. Yellowing of canopy showed 94.64 per cent re-infestation. Trees with less than 25
per cent bark circumference damage had maximum re-infestation with 44.12 per cent followed by 51-
75 per cent bark circumference damage (25.00% re-infestation). This implies that early detection of
borer infestation and simultaneous prophylaxis treatment on a community basis is very important to
mitigate persistent attack of cashew stem and root borer (Table 3.38).

Table 3.38: Physical parameters of treated cashew trees under post extraction prophylaxis

(PEP) curative trial observed at Vridhachalam

Total no. 0 No. of % of trees
Physical Parameters of trees NO.'Of trees A).Of trees trees not not
reinfested | reinfested . .
treated reinfested | reinfested
Stem girth [160cm 7 2 28.57 5 71.43
60-80 cm 64 38 59.38 26 40.63
80-100 cm 24 20 83.33 4 16.67
(1100 cm 31 14 45.16 17 54.84
Total 126 74 52
Age of the tree [110 years 0 0
10-15 years 61 26 42.63 35 57.38
[] 15 years 65 48 73.85 17 26.15
Total 126 74 52
Zone of attack Collar+Root 39 28 71.79 11 39.29
Collar+Stem 27 16 59.26 11 40.74
Root 5 0 0 5 100.00
Stem 10 5 50.00 5 50.00
Collar 11 5 45.45 6 54.56
Stem+Root 2 0 0 2 100.00
Collar+Stem+Root 32 20 62.50 12 37.50
Total 126 74 52
Yellowing of | Canopy yellowing 56 53 94.64 3 5.36
canopy
Canopy not 70 21 30.00 49 70.00
yellowing
Total 126 74 52
% of bark | [1 25 68 30 4412 38 55.88
circumference
damaged
26-50 46 11 2.17 35 76.09
51-75 12 3 25.00 9 75.00
(175 0 0 0 0 0
Total 126 74 52
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Ent.3: Influence of biotic and abiotic factors on the incidence of
pest complex of cashew

Centres: East Coast : Bapatla, Bhubaneshwar, Jhargram and Vridhachalam
West Coast : Madakkathara, Paria and Vengurla

Plains / others : Hogalagere, Kanabargi and Jagdalpur

The objective of the project is to investigate the population dynamics of pests of regional importance
andto correlate it to prevalent weather parameters.

BAPATLA

In case of Leaf and Blossom Webber, the results revealed that all weather variables togetherin
question accounted for 65.13 percent variation in the percent shoot damage (R°=0.6513). The data
indicated that Min.Temp. (X,) and Relative Humidity (m) (X,) independently exerted significant
negative correlation and Relative Humidity (e) (X,) exerted significant positive correlation. Leaf miner
incidence showed significant positive correlation with Max.Temp (X,) and significant negative
correlation with Min.Temp.(X,). With regard to Leaf folder incidence showed significant negative to
Max. Temp (X,)

Shoot tip caterpillar population showed significant positive correlation with Min.Temp.(X,)
and significant negative correlation with Max.Temp (X,) and Relative Humidity (e) (X,). With regard to
Apple and nut borer all five independent variables have accounted for 68.69% of total variation in
percent nut damage by Apple and nut borer (ANB) (R’=0.6869). and showed significant positive
correlation with Max.Temp (X,) and non-significant negative correlation with Relative Humidity (m)
(X,) and Relative Humidity (e) (X,).

Table 3.39: Influence of abiotic factors on the activity of pest complex of cashew at Bapatla
centre
. Leaf and Leaf Leaf Shoot Tip Apple and
Variable blossom . .
miner Folder Caterpillar Nut borer
webber
X1-Maximum Temp 0.116 1.322%* -0.436* -0.264* 0.215*
Xo-Minimum Temp -0.874%* -0.808* -0.077 0.617* 0.066
X3-RH (m) -0.204* 0.016 0.002 0.237 -0.050
X4-RH (e) 0.242* 0.208 -0.029 -0.359* -0.029
Xs-Rain fall -0.022 -0.040 -0.020 0.018 0.003
R® Value 0.6513 0.2797 0.8115 0.5561 0.6869
% Variation 65.13 27.97 81.15 55.61 68.69
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BHUBANESWAR
Insect pests incidence was comparatively lower during the year under report. Different

insect pests viz shoot tip caterpillar, leaf miner and folder built up initially from mid of July with the
initiation of new leaves and continued upto October. Again the incidence of insect pests took place
coinciding with flowering and fruiting. Low temperature (15 to 20° C) continued upto first week of
February. Other associated environmental conditions were also quite conducive for the pest but
sudden rise in maximum temperature more than 40°C from the beginning of April onwards caused
adverse effect on most of the pests. During this period STC, inflorescence thrips and leaf miner was

noticed (Table 3.40).
During vegetative period maximum damage by STC was around 4.4 % damaged shoot

during September last week to October first week. Both maximum and minimum temperature had
significant positive correlation with the STC. Leaf miner incidence began from first of August with
14.26 % damaged leaf. Maximum incidence took place during mid of September to mid of October
(more than 20 per cent damaged leaf) and then gradually the population was decreased. Both
Maximum temperature, RH (Evening), rainfall and sunshine were positively correlated. With respect
to leaf folderincidence none of the environment factors found significantly correlated.

The incidence of STC inflorescence and leaf miner was quite low during flowering and
fruiting period of cashew during the year. Maximum temperature was positively correlated to STC
incidence while both Maximum and minimum temperature were positively correlated to
inflorescence thrips and leaf miner. But with the increase of temperature above 40°C and 25°C (max
and min temp. respectively) the population had declined. Besides, the Bright Sun shine hours also
positively correlated to leaf minerinthe beginning (Table 3.41).

Table 3.40: Influence of abiotic factors on the activity of pestcomplex of cashew during
vegetative growth phase at Bhubaneswar centre

Weather Parameters Leaf miner Shoot tip Leaf folder
caterpillar
X1 - Maximum Temp 0.55432* 0.44977 0.103228
X2 - Minimum Temp 0.55835 0.33156 0.65084
X3 -RH (m) 0.29407 0.20088 0.290663
X4 - RH (e) 0.41467* 0.170623 0.73408
X5 - Rain fall 0.13158* 0.24082 0.593492
X6 - No. of rainy days - -
X7 - Bright sunshine hours 0.11996* 0.23253 -0.55818
X8 - Wind velocity - -
X9 - Rate of evaporation - -
R 0.78 0.75 0.68
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Table 3.41: Correlation of weather parameters with the pests of regional importance at
Bhubaneswar in flowering and fruiting period
Weather parameters STC IT LM
Temp (max) 0.25579* 0.71931* 0.72776*
Temp (min) -0.28346 0.87281* 0.85596*
RH (Morn) 0-0.13767 0.556054 0.593898
RH (Even) 0.161313 0.520705 0.511669
Rainfall 0.331567 0.362569 -0.14645
BSH 0.0806 0.58296 0.68029*
R 0.79 0.88 0.93
HOGALAGERE

The correlation between TMB incidence and weather parameters revealed that morning
relative humidity and evening relative humidity ((0.210 & 0.346) had a positive correlation, but
negative correlation was established with maximum temperature (-0.600), minimum temperature (-
0.778), rainfall (-0.139) and with number of rainy days (-0.264). The activity of CSRB was observed
throughout the year but its peak activity was noticed during December, April and May. Maximum
and Minimum temperatures had positive correlation (0.239 & 0.066) with the incidence of the pest.
Mealy bug had positive correlation only with maximum temperature (0.482) and negative
correlation with rest of the weather parameters.

Apple and nut borer had positive correlation with maximum and minimum temperatures
(0.849 & 0.507) and negative correlation with rest of the weather parameters. The infestation of
thrips showed positive correlation with maximum and minimum temperatures (0.795 & 0.215) and
negative correlation with rest of the weather parameters. The aphid infestation had a positive
correlation with maximum temperature (0.126) and negative correlation with Rest of the
parameters.

Variation with respect to various pest incidences is evident over years of observations and
even with the occurrence of natural enemies of pests. However, correlation of pests with the
weather parameters seems to be consistent over years (Table 3.42).

Table 3.42: Correlation of weather parameters and different insect pests recorded on
cashew at Hogalagere

Weather Parameters TMB CSRB MB ANB Thrips Aphids
X1 - Maximum Temp (OC) -0.600 0.239 0.482 0.849 0.795 0.126
X2 - Minimum Temp (°C) -0.778 0.066 -0.064 | 0.507 0.215 -0.562
X3 - RH (m) (%) 0.210 -0.577 -0.596 -0.642 -0.731 -0.152
X4 - RH (e) (%) 0.346 -0.362 -0.671 -0.852 -0.938 -0.425
X5 - Rain fall (mm) -0.139 | -0.351 | -0.628 | -0.352 -0.651 -0.646
X6 - No. of rainy days (no.) -0.264 | -0.425 | -0.696 | -0.353 -0.689 -0.729
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Influence of abiotic factors on the activity of pest complex of cashew at

Weather Parameters Leaf Shoot TMB | Panicle Leaf Leaf caterpillar
miner TMB folder

X1 - Maximum Temp -0.338 -0.291 -0.284 | -0.771** -0.804**
X2 - Minimum Temp 0.465* -0.377 -0.228 | -0.277 0.316
X3 - RH (m) 0.387 -0.324 0.392 0.734** 0.638**
X4 - RH (e) 0.459* -0.370 0.227 0.315 0.234
X5 - Rain fall -0.336 -0.186 0.361 -0.287 -0.436*
X6 - No. of rainy days -0.269 0.071 0.23 -0.164 -0.269
X7 - Bright sunshine hours 0.491* -0.330 -0.018 | -0.398 -0.395
X8 - Wind velocity -0.163 -0.326 -0.201 | -0.359 -0.388
X9 - Rate of evaporation -0.494* -0.181 -0.358 | -0.772** -0.537**

Table 3.44: Influence of abiotic factors on the activity of pest complex of cashew at Jagdalpur
centre
Weather Parameters Nut Apple Mealy bugs
thrips thrips
X1 - Maximum Temp 0.838** 0.636** -0.321
X2 - Minimum Temp -0.374 -0.288 -0.153
X3 - RH (m) -0.436* -0.419* 0.347
X4 - RH (e) -0.369 -0.361 -0.167
X5 - Rain fall 0.122 0.158 - 0.419*
X6 - No. of rainy days 0.09 0.094 -0.148
X7 - Bright sunshine hours 0.461* 0.471* 0.208
X8 - Wind velocity 0.315 0.277 -0.146
X9 - Rate of evaporation 0.287 0.24 -0.258

During the year, maximum incidence of pest was observed during new growth of flush and
flower. In case of leaf folder and leaf caterpillar, a highly significant positive correlation was recorded
with relative humidity (morning) while, maximum temperatue and rate of evaporation showed highly
significant negative correlation.Incidence of nut and apple thrips was significant positively influenced
by maximum temperature and bright sun shine hour while, relative humidity ( morning) influenced
the pest in a significant negative pattern. Leaf miner activity was significant positively influenced by
minimum temperature, relative humidity (evening) and and bright sun shine hour whereas,
significant negative correlation was observed with rate of evaporation. Significant negative
correlation was found between mealy bug and rainfall (Table 3.43 and 3.44).
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JHARGRAM

The result revealed all the weather parameters studied has negative correlation to tea
mosquito bug. Leaf miner showed significant positive correlation with minimum RH and rainfall and
leaf and blossom webber showed a negative correlation with the maximum temperature. A
significant negative correlation was observed between apple nut borer (ANB) and the relative
humidity while thrips showed significant negative correlation with the maximum and minimum
temperature (Table 3.45).

Table 3.45: Influence of abiotic factors on the activity of pestcomplex of cashew at
Jhargram centre
Weather Parameters TMB LM LBW ANB Thrips
X1 - Maximum Temp -0.573 -0.069 -0.129 0.151 -0.872
X2 - Minimum Temp -0.787" 0.407 0.045 -0.359 -0.916
X3 - RH (m) -0.053 0.571 0.425 -0.800" 0.317
X4 - RH (e) -0.638" 0.840 0.452 0916 | -0.342
X5 - Rain fall -0.579" 0.657 0.120 -0.526 -0.366
X6 - No. of rainy days -0.604" 0.385 -0.273 -0.380 -0.476
MADAKKATHARA

The correlation analysis with regard to tea mosquito bug and weather factors revealed that
morning relative humidity had a significant negative correlation with the damage by tea mosquito
bug, whereas significant positive correlation was established with wind velocity. However during last
year, minimum temperature, relative humidity and rainy days had a significant negative correlation
whereas significant positive correlation was established with bright sunshine hours and wind velocity.

Insect pests other than tea mosquito bug were absent during the reporting year and the data
was not sufficient for correlation studies. During last year, morning relative humidity had shown
significant negative correlation with leaf miner damage. Thrips activity was positively correlated with
maximum temperature and evaporation and significant negative correlation was established with
relative humidity. Apple and nut borer incidence had significant positive correlation with sunshine
hours, maximum temperature and evaporation and established a negative correlation with relative
humidity during previous year (Table 3.46).

Table 3.46 : Influence of abiotic factors on the activity of pest complex of cashew at
Madakkathara centre
Weather Parameters Tea mosquito bug

Varieties Anakkayam-1 Madakkatahra-1 Kanaka Dhana
X1 - Maximum Temp -0.076 -0.151 -0.039 -0.015
X2 - Minimum Temp -0.206 -0.244 -0.329 -0.232
X3 - RH (m) -0.472* -0.300 -0.592**  -0.292
X4 - RH (e) -0.156 -0.035 -0.331 -0.108
X5 - Rain fall -0.263 -0.186 -0.246 -0.182
X6 - No. of rainy days -0.306 -0.211 -0.293 -0.197
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X7 - Bright sunshine hours 0.380 0.459* 0.183 0.285

X8 - Wind velocity 0.540** 0.346 0.754** 0.356

X9 - Rate of evaporation 0.050 -0.128 -0.411 -0.062
*=rat 5 % level of significance,**=r at 1% level of significance

PARIA
Insect pest incidence was comparatively lower during the year under report. Tea Mosquito

Bug and thrips positively correlated with morning and evening relative humidity while negatively
influenced by other weather parameters. The regression equation worked out for predicting TMB
damage was observed significant and explained 88.30 % variation whereas thrips damage was varied

at65.97 % against abioticfactors (Table 3.47 and 3.48).

Table 3.47 : Influence of abiotic factors on the activity of pest complex of cashew at Paria
centre
Weather Parameters Correlation coefficient (r) Regression coefficient
TMB Thrips TMB Thrips
Max. Temp. -0.725* -0.274 -0.030 -0.033
Min.Temp. -0.761* -0.216 -0.116 -0.013
Mor. RH (%) 0.490 0.230 0.006 0.005
Eve. RH (%) 0.094 0.358 0.001 0.003
Sun shine hours -0.413 -0.432* -0.202 0.020
Wind velocity -0.349 -0.605* -0.409 -0.377
Evaporation -0.726* -0.594* 0.131 0.153
R2 0.883 0.659
% Variation 88.30 65.97
R value 0.939 0.812
*=significant at 5 %
Table 3.48: Monthly weather parameters recorded at Paria
. Sun- . . .
Month Max. Min. | Mor. | Eve. shine Wmle Eva. Rainfall | Rainy
Temp. | Temp. RH RH velocity (mm) Days
hours
April 35.41 | 20.83 | 79.35 | 47.57 9.87 3.95 6.44 0.0 0
May 36.51 | 24.86 | 76.08 | 54.05 | 10.43 5.51 7.68 0.0 0
June 33.06 | 25.14 | 82.45 | 71.78 6.15 6.64 4.50 287.3 12
July 31.28 | 25.72 | 87.94 | 77.26 5.41 8.28 4.15 635.3 11
August 30.94 | 24.77 | 92.41 | 77.42 4.80 4.93 2.97 263.3 10
September 32.01 | 22.48 | 89.83 | 70.30 5.89 3.19 3.57 410.5 8
October 35.47 | 21.26 | 81.22 | 56.59 8.00 1.40 3.82 51.8 3
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November 34.86 | 16.02 | 71.78 | 39.88 8.57 1.12 3.53 0.0 0
December 32.62 | 11.00 | 77.35 | 52.63 8.57 1.42 3.24 0.0 0
January 31.64 | 9.31 | 77.95 ]| 33.16 8.76 1.65 3.29 0.0 0
February 32.00 | 11.72 | 83.91 | 44.78 8.98 2.19 4.09 0.0 0
March 35.85 | 15.42 | 69.26 | 39.55 9.36 2.35 5.69 0.0 0
Total: 1648.2 44
VENGURLE

The data revealed that during the year, the TMB incidence showed negative significant
correlation with minimum temperature and evening relative humidity (r=-0.763) (r=-0.680)
respectively. Whereas incidence of TMB showed negative correlation with rainfall. The incidence of
Thrips showed negative significant correlation with minimum temperature and evening relative
humidity(r=-0.876) (r=-0.778) respectively. The incidence of thrips showed negative correlation with
rain fall. In the year 2015-16 the incidence of Apple and Nut borer showed negative significant
correlation with minimum temperature(r=-0.763) and negative correlation with maximum
temperature evening relative humidity and rain fall (Table 3.49).

Table 3.49 : Influence of abiotic factors on the activity of pest complex of cashew at Vengurle

centre

Weather Parameters TMB THRIPS ABN
X1 - Maximum Temp 0.166 0.272 -0.037
X2 - Minimum Temp -0.763* -0.876* -0.763*
X3 - RH (m) 0.363 0.402 0.386
X4 - RH (e) -0.680* -0.778* -0.438
X5 - Rain fall -0.467 -0.530 -0.349

* - Significant at 5% level of significance. r = 0.576 at 5% level of significance

VRIDHACHALAM
The incidence of TMB was confined to flushing through fruiting season. Its activity was

observed from first week of February to third week of April . Maximum TMB damage was observed
during the second week of March with mean damage score ranging between 1.69 and 2.76. Nut
borer activity during non-bearing periods could not be traced out. Cashew leaf miner was found from
August to March with a maximum of 2.2% leaf damage during first fortnight of February. Cashew leaf
folder was also observed from August 2015 - March 2016 with 2.8 % to 4.8% leaf damage observed in
young plantations. Maximum damage was noticed during August 2015 and also in August 2016.
Whereas, Leaf and blossom webber damage was observed maximum during June 2015 and 2016.
Cashew Leaf thrips population (8.03) was noticed in April 2016. Leaf folder damage (7.3%) was
observed during August - 2016. However, shoot tip caterpillar was observed during January to
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February - 2016. The CSRB damage (30%) was prevailing throughout the season but maximum was

recorded during August 2016.
Correlation studies revealed that sunshine (hours) were significant and positively correlated

with the TMB population. Relative Humidity (Morning %) and Rainy days were significant and
negatively correlated with TMB population. Rainfall had significant negatively correlated with Leaf
and blossom webber per cent damage. Rainy days and sunshine hours were siginificant and positively
correlated with leaf miner per cent damage(Table 3.50). Whereas, rainfall and wind speed were

significant and negatively correlated with the population of ants.
Based on the regression analysis (Table) by taking pest population, damage per cent and

population of natural enemies (Y) as a dependent variable and weather parameters (X) as
independent variables following equations were fitted for season June 2015 to October 2016. The
regression equation indicated that a decrease in 1°C of maximum temperature reduced the TMB
population by 0.1 per 52 Leader shoots. Similarly, morning and evening Relative humidity also
reduced TMB population by 0.1 and 0.02, respectively per 52 Leader shoots. But, increase in 1 km/hr
of wind speed decreases the TMB population. Increase in Rainfall reduces the Leaf and blossom
webber damage to 0.03%. When 1 km/hr of wind speed decreases the Leaf miner damage was
decreased to 1%. Increase in rainy days decreased the leaf thrips population (1 No.). Decrease in rainy
days decreases the apple and nut borer infestation. Decrease in sun shine hours decreases the CSRB

damageto 1%.
The multiple regression equations were developed for predicting the pests and natural

enemies of cashew by using regression models. by using regression models and the coefficient of
determination (R’) indicated that pests observed viz., TMB Population (Y1), Leaf and blossom webber
(% damage) (Y2), Leaf miner (% damage) (Y3), Leaf thrips Population (Y4), Apple and nut borer (%
damage) (Y5), Leaf folder (% damage) (Y6), Shoot tip caterpillar (% damage) (Y7), CSRB (% damage)
(Y8) were predicted to an extent of 95, 70, 90, 88, 62, 55, 82 and 79 per cent respectively. Similarly, for
the natural enemies viz, population of spiders (Y9), ants (Y10), coccinellids (Y11), braconids (Y12) and
wasp (Y13) were predictedtoanextentof51,80,61,58and 75 per centrespectively.

Table 3.50: Correlation coefficient (r) for abiotic factors and insect pests of cashew at Vridhachalam
Leaf and
blossom ] Apple and Shoot ti
TMB miner | Leaf thrips PP Leaf folder . P csrB (%
Weather . webber . nut borer caterpillar
Population o (% Population| (%damage)| damage)
Parameters (v1) (% e (va) (%damage) (Y6) (%damage) (v8)
damage) (Y3)g (Y5) (Y7)
(Y2)
Minimum
temperature 0.095 0.690 -0.121 0.269 0.422 -0.343 -0.771 -0.437
(°C) (x1)
Maximum
temperature -0.081 1.027 0.214 -0.394 0.212 0.406 -0.452 1.458
(°C) (x2)
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Relative
Humidity
(Morning%)
(X3)
Relative
Humidity
(Evening%)
(X4)
Rainfall (X5) 0.006** -0.034* -0.001 0.018 0.005 -0.012 -0.005 -0.019
Rainy days (X6) -0.190** 0.492 0.362* -0.593 -0.424 0.817 0.099 1.699
Wind 0.273 -0.485 -0.276 2.169
speed(Km/hr.) 0.074 -0.280 -0.575 0.982
(X7)
sunshine 0.543%* 1.736 0.406* 1.779 0.321 0.059 0.193 -0.992
(hours) (X8)

*significant at 1% level; **significant at 5% level.

-0.145* -0.732 0.139 0.069 0.288 -0.198 -0.148 -0.100

-0.017 0.470 -0.023 -0.149 0.076 0.171 -0.003 -0.042

Table 3.51: Correlation coefficient (r) for abiotic factors and population of natural
enemies on cashew at Vridhachalam

Weather Parameters Spiders | Ants Coccinellids Braconids Wasp

(Y9) | (Y10) (Y11) (Y12) (Y13)

z\)/'('lr;'m“m temperature (°C) | 5 195 | 0.003 0.052 0.083 0.147

X(;;"m”m temperature (°C) | 4 o6 | 0,567 0.040 0001 |00

Relative Humidity 0.058
0.061 0.205 -0.010 0.145

(Morning%) (X3)

Relative Humidity -0.003

(Evening®) (X4) -0.025 | 0.218 0.013 -0.063

Rainfall (X5) -0.001 | -0.022* -0.001 0.001 -0.006

Rainy days (X6) 0.163 0.462 -0.077 -0.055 0.109

Wind speed(Km/hr.) (X7) -0.158 | -1.158* 0.121 0.266 -0.207

sunshine (hours) (X8) 0.014 | -1.482 -0.383 -0.116 0.091

*significant at 1% level; **significant at 5% level
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Table 3.52: Regression analysis between pests of cashew and weather parameters during June - 2015 and October - 2016 at
Vridhachalam.

Sl.
No.

1. | TMB Population(Y1)

Biotic factors Regression equation R?

Y1=11.73 + 0.1 (X1)+ (- 0.1) (X2) +(- 0.1) (X3)+( - 0.02) (X4) + 0.01 (X5)+ 0.95%*
(-0.2) (X6) +0.1 (X7) + 1 (X8)
Leaf and blossom webber (% damage)| Y2=-2.84 + 1 (X1) + 1 (X2) +(- 1) (X3) + 0.5 (X4) +(- 0.03) (X5) + 0.5 (X6) +(- 0.3) (X7) 0.70NS

2 ) +-2) (x8)

3. | Leaf miner (% damage) (v3) ¥3=-16.18 - 0.1 (X1) + 0.2 (X2) + 0.1 (X3) +(- 0.02) (X&) +(- 0.001) (X5) + 0.4 (X6) +(- 0.90**
1) (X7) + 0.4 (X8)
Y4=0.68 + 0.3 (X1) +(- 0.4) (X2) + 0.1 (X3) +(- 0.1) (X4) + 0.02 (X5) +(- 1) (X6) + 1 0.88**

4. | Leaf thrips Population(Y4) (X7) + 2 (X8)

Y5=-49.20 + 0.4 (X1) + 0.2 (X2) + 0.3 (X3) + 0.1 (X4) + 0.01 (X5) - 0.4 (X6) + 0.3 (X7) 0.62NS
+0.3 (X8)
Y6=0.53 +(- 0.3) (X1) + 0.4 (X2)+( - 0.2) (X3) + 0.2 (X4) +(- 0.01) (X5) + 1 (X6) +(- 0.55NS
0.5) (X7) + 0.1 (X8)
Y7=48.99 +(- 1) (X1) +(- 0.5) (X2)+( - 0.1) (X3) +(- 0.003) (X4) +(- 0.01) (X5) + 0.1 0.82*
(X6) +(- 0.3) (X7) + 0.2 (X8)
Y8=-14.69 +(- 0.4) (X1) + 1 (X2) +(- 0.1) (X3) +(- 0.04) (X4) +(- 0.02) (X5) + 2 (X6) + 0.79*
2 (X7)-1(X8)
*significant at 1% level; **significant at 5% level.

5. | Apple and nut borer (% damage) (Y5)

6. | Leaf folder (% damage) (Y6)

7. | Shoot tip caterpillar (% damage) (Y7)

8. | CSRB (% damage) (Y8)

Minimum temperature (°C) (X1),
Maximum temperature (°C) (X2),
Relative Humidity (Morning%) (X3),
Relative Humidity (Evening%) (X4),
Rainfall (X5),

Rainy days (X6),

Wind speed(Km/hr.) (X7) and
sunshine (hours) (X8).

Table 3.53: Regression analysis between natural enemies of cashew and weather parameters during June - 2015 and October - 2016 at
Vridhachalam.

I\Sl:;. Biotic factors Regression equation R’
1. | Spiders(Y9) \((32:)5-02 +(-0.2) (X1) +(- 0.1) (X2) + 0.1 (X3) +(- 0.03) (X4) +(- 0.002) (X5) + 0.2 (X6)+( - 0.2) (X7) + 0.01 0.51NS
2. | Ants(v10) Y10=-32.35 +0.004 (X1) + 1 (X2) + 0.2 (X3) + 0.2 (X4) +(- 0.02) (X5) + 0.5 (X6) +(- 1) (X7) +(- 1) (X8) 0.80*
N [ — \(()(1;): 2.51+0.1 (X1) +0.04 (X2)+( - 0.01) (X3) + 0.01 (X4) +(- 0.001) (X5) +(- 0.1) (X6) + 0.1 (X7) +(- 0.4) UL
[ \(()(1;): -9.06 +0.1 (X1) +(-0.001) (X2) + 0.1 (X3) +(- 0.1) (X4) + 0.001 (X5) +(- 0.1) (X6) + 0.3 (X7) +(- 0.1) e
5. | Wasp(v13) (ﬁ%”) -7.34+ 0.1 (X1) +(- 0.02) (X2) + 0.1 (X3) +(- 0.003) (X4) +(- 0.01) (X5) + 0.1 (X6) +(- 0.2) (X7) + 0.1 0-75NS

*significant at 1% level; **significant at 5% level.

Minimum temperature (°C) (X1),
Maximum temperature (°C) (X2),
Relative Humidity (Morning%) (X3),
Relative Humidity (Evening%) (X4),
Rainfall (X5),

Rainy days (X6),

Wind speed (Km/hr.) (X7) and
sunshine (hours) (X8).
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Ent.4: Screening of germplasm to locate tolerant / resistant types to major
pests of the region

East Coast : Bapatla, Bhubaneshwar, Jhargram and Vridhachalam
West Coast  : Madakkathara and Vengurla
Plains / others : Hogalagere and Jagdalpur

Centres:

The objective of this project is to identify germplasm accessions tolerant / resistant to the major
pests of the region.

BAPATLA
During the year, among the 40 accessions screened to identify the tolerant lines against the
pests of cashew and various accessions slowed gradations of incidence as given in the table.

Table 3.54 :  Screening of cashew germplasm to locate tolerance / resistance to major
pests of the region at Bapatla centre
Infestation by Min. Damage | Germplasm Max. Damage Germplasm
recorded recorded
Leaf and blossom webber 0.79 T.No.12/1 6.72 Ch.gudem
Leaf miner 1.49 Vetapalem 15.26 ABT-3
Shoot tip caterpillar 0.28 T.No.277 6.62 ABT-3
Leaf folder 0.15 Hy 94-T4 2.82 T.No.233
Apple and nut borer 0.37 T.No.7/12 10.09 T.No.2/3
BHUBANESWAR
Table 3.55 : Reaction of germplasm accessions against insect pests in Bhubaneswar
Pest Accessions Min. damage Accessions Max.
damage
Leaf Miner 100 Nos (all) 0.5-1.0%
Shoot tip 0C 31,0C36,0C37, |0.5-1.0% 0C55,0C 96, 2-3%
caterpillar 0C133,0C 142 and 0C132,0C149 damaged
0C152 shoot
Infloresence 0C31,0C36,0C 0.5-1/ panicle | 0C25,0C104, 0C110, 3-5/panicle
thrips 37,0C55, 0C91, 0C118,0C124,0C158
0C92, 0C109,
0C117, 0C122,
0C137
Leaf and 0C12, 0C55, 0.5-1.0% 0C 47,0C53, 0C105, 2-3%
blossom 0C60,0C 124, 0C117, OC161
webber 0C135, 0C158




@ 0| | -

HOGALAGERE

Table 3.56 : Screening of MLT-11 (MLT-1992) entries for tolerant/resistant to the major pests of
the region at HREC, Hogalagere

S Mean damage on 52 leader shoots
No. Centre Entry e Leaf miner Apple & nut Thrips
borer
1 Vengurla H-68 1.13 1.14 1.27 0.96
2 H-367 0.75 1.13 1.00 0.79
3 H-303 0.95 0.89 0.69 1.17
4 H-255 1.09 0.75 0.72 1.22
5 H-320 (V-9) 1.08 1.20 1.03 0.91
6 | Vridhachalam M-4/3 0.81 0.92 1.12 1.29
7 M-15/4 0.81 1.03 1.11 1.01
8 NRCC, Puttur NRCCG1 0.81 0.80 0.71 0.96
9 NRCG2 1.25 1.17 0.66 0.93
10 | Bapatla TN-30/1 0.91 0.61 0.62 0.87
11 TN-3/33 1.10 0.74 0.84 0.79
12 TN-10/19 1.29 0.83 1.14 1.03
13 TN-3/28 0.72 0.65 0.74 1.22
14 | Ullal Ullal-1 1.00 0.69 0.64 1.28

Table 3.57 : Screening of MLT i1l (MLT2002) entries for tolerant/resistant to the major
pests of the region at HREC, Hogalagere

Sl. Mean damage on 52 leader shoots
Centre Entry

No. TMmMB Leaf miner Apple & nut borer
1 Bhubaneshwar BH-6 1.15 0.72 1.15
2 BH-85 0.67 0.75 0.88
3 Madakkathara H-1593 1.21 1.00 0.71
4 K-22-1 1.08 0.91 1.22
5 | Vengurla H-662 1.12 0.91 0.73
6 H-675 1.02 0.75 1.27
7 Puttur H-32/4 0.81 0.99 1.11
8 Goa-11/6 0.70 0.61 0.89
9 | Vridhachalam H-11 0.72 1.22 1.08
10 H-14 0.96 1.01 1.29
11 [ Chintamani Chintamani-1 0.90 0.78 1.01

' o0 All India Coordinated Research Project on Cashew 2o S
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JAGDALPUR
Table 3.58 : Screening of cashew germplasm to locate tolerance / resistance to major pests of the
region at Jagdalpur centre
Infestation by Min. Germplasm Max. Germplasm
damage damage
recorded recorded
(range) (range)
Leaf miner 4.66 CARS-6 37.33 CARS4
Leaf folder 9.76 SEL-2 30.33 HY-367
Leaf caterpillar 12.17 C-10/19 30.06 CARS5
Nut thrips (%) 0.00 AAKHAN, CARS18(02) 0.41 VRI-2
NRC-130,NRC-131,NRC-136,NRC-
137,NRC-138,NRC-140, NRC-190,
NRC-191, NRC-192, NRC
Shoot TMB 0.00 193,AAKHAN,VTH711/4,CARS 0.20 CARS9
4,CARS5,CARS-6,CARS-10,CARS
11,CARS-18,HY-303,C-3/28,SEL-1,SEL-
2,C-3/33,HY-68,HY-255,VRI-2(26)
Panicle TMB (%) 0.10 NRC-193 & VTH-711/4 (02) 1.51 NRC-191
NRC-130,NRC-131,NRC-136,NRC-140,
NRC-190, NRCG191, NRG192, NRCG
193,AAKHAN,VTH711/4,CARS
Nut borer 0.00 3 CARS4,CARS6,CARS S CARS- 0.08 HY-320
9,CARS10,CARS-11,CARS18,C-
3/28,C-10/19,HY-68,VRI1,V-4(23)

It was observed that the incidence of TMB was less during the year. At shoot stage, 26
germplasm accessions were free from the attack of TMB and remaing germplasm were received less
than one damage score. Two germplasm namely NRC-193 and VTH-711/4 were free from the attack
of panicle TMB. While the germplasm NRC-191 received maximum damage score of 1.51. Leaf miner
incidence varied from 4.66 per cent in CARS-6 to maximum 37.33 in CARS-4. Minimum leaf folder
infestation was recorded in SEL-2 (9.76%) and maximum in Hy-367 (30.33%). Damage of leaf
caterpillar ranged from 12.17 to 30.06 per cent in the germplasm. Thrips damage score was at low
level in all the accession except two accessions AAKHAN and CARS-18 having no incidence (Table
3.58).

JHARGRAM

Almost all the accessions screened were infested by leaf miner and thrips. During the year
there was less infestation of leaf and blossom webber. Maximum accessions were free from TMB
infestation and only few were infested by TMB (Table 3.59).
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Table 3.59: Screening of cashew germplasm to locate tolerance / resistance to major pests
of the region at Jhargram centre

Min. Max.
Infestation by :2212"22 Germplasm r:je?:::'?:lgeil Germplasm
(range) (range)

H-9,H-10,H-12,H-114,H-
126,H-132,H-144,H-
154,H-157,H-115,H-21,H-
133,H-23,H-159,H-161,H-
110,H-117,H-134,H-
150,H-111,H-120,H-

Leaf miner 0-5% H- 59, H- 112,H- 122 6-22% 136,H-146,H-173,H-
174,H-121,H-41,H-137,H-
55,H-178,H-57,H-179,H-
180,H-130,H-139,H-
147,H-65,H-158,H-162,H-
87,H-119,H-28,H-30,H-
170,H-36,H-37,H-39,H-58

H-114,H-126,H-132,H-
154, H-115,H-133,H-
23,H-161,H-117,H-
111,H-146,H-174,H-
121,H-41,H-55,H-
t?j:sir:: webber 0-5% gg:::?;:jig:ﬂ: 6-21% All other accessions.
122,H-130,H-139,H-
65,H-147,H-158,H-
137,H-173.H-120,H-
150,H-134,H-110,H-
159,H-144,H-12,H-9
Flower thrips 0-5% H-115,H-68,H-159 5-50% All other accessions.

MADAKKATHARA
The insect pest infestation on fourteen accessions maintained in the germplasm collection

is presented in Table 3.60.

‘ o0 All India Coordinated Research Project on Cashew 2o
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Table 3.60: Screening of cashew germplasm to locate tolerance / resistance to major pests of
the region at Madakkatahra centre

Min. Max.
. damage damage
Infestation by recorded Germplasm recorded Germplasm
(range) (range)
K1, Kainoor, PathannurK2, K3, K5, Mannar,
Tea mosquito bug 0-0.1 | ARL1, ARL2, Peechi and | 0.15-0.312 Ummannur and
ODR Kottukkal
K-3, K-5, Mannar, Kainoor,
Leaf miner 0-49 | mmanoor, Kottukkal, | o 15 g K-1

Peechi, Kunjithai, Pathannur,
ARL-1, K-2, ARL-2, and ODR
K-1, K-3, K-5, Kainoor,

Apple and nut 0 Ummanoor, Peechi, 0
borer 0-2% Kunjithai, Pathannur, ARL-1, 2.1-3.5% Mannar and Kottukkal
K-2, ARL-2, and ODR
All above mentioned 14
accessions:-
. K-1, K-3, K-5, Kainoor,
Flower thrips 0-0.1 A Kottukkal, 0.1- 0.65 Mannar

Peechi, Kunjithai, Pathannur,
ARL-1, K-2, ARL-2, and ODR

VENGURLE

After the screening of cashew germplasm it is found that none of the germplasm found
tolerant or resistant to cashew tea mosquito bug only the degree of incidence varied. During the year,
the accession No. 3/33 recorded lowest TMB incidence (0.156) where as it was maximum on the
variety V-6 (0.340). In case of thrips the accession no 3/28 (0.123) recorded lowest TMB infestation
where as it was maximum on variety V-6 (0.199) (Table 3.61).

Table 3.61 : Screening of cashew germplasm to locate tolerance/resistance to major pests of
the region at Vengurle centre

Min. damage
. Max. damage
Infestation by recorded Germplasm Germplasm
recorded (range)
(range)
Tea Mosquito Bug 0.156 3/33 0.340 V-6
Flower thrips 0.123 3/28 0.199 V-6

VRIDHACHALAM
None of the cashew entries have shown immune or resistant reactions to TMB infestation
under field condition
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Table 3.62: Screening of MLT entries against major pests of cashew at Vridhachalam

TMB (mean Leaf & blossom webber Leaf miner (% of
. damage score 0-4 . .
MLT entries . (% shoot damaged / 52 mined leaves on five
scale in 52 leader
leader shoots) laterals)
shoots)
H 1598 21 2.8 1.2
H 1600 2.0 3.2 1.0
H 1608 2.2 3.0 1.3
H 1610 2.4 3.2 2.0
H 129 2.6 35 2.0
H 40 34 1.8 2.6
H2/15 2.6 3.0 1.0
H2/16 34 2.3 2.0
H 33/3 1.6 2.8 2.8
H44/3 2.0 2.3 1.3
M 26/2 2.6 3.0 3.3
ME 20/1 1.0 2.2 1.3
VTH 30/4 2.8 3.0 1.3
VTH 59/2 31 3.0 1.0
V2 2.8 2.3 1.0
V3 3.2 2.3 3.0
V4 3.2 2.8 2.3
V5 1.8 3.0 2.6

Screening of F hybrids revealed that all the cross combinations were susceptible to
TMB infestation. However, the damage score was low (1.8) in H 10, H14 and H 16 followed
by H13andH15, H17 with a mean damage score of 2.2 and 2.3 respectively (Table 3.63).

Table 3.63: Screening of F; hybrids for tolerance to cashew pests at Vridhachalam

TMB Leaf & '"ﬂ::?ce Leaf
mean blossom cateroilla miner | Apple & Nut
. damage | webber % P (% of borer (% of
Hybrid N rs (% of .
Cross combination | score 0-4 shoot mined apples
Number . damaged
scalein | damaged / . leaves) | damaged /52
panicle . -
52 leader | 52 leader on five panicles)
out of 52
shoots shoots . laterals

panicles)
H 10 M 10/4 x M 26/1 1.8 3.0 2.3 1.6 0.0
H11 M 10/4 x M 45/4 2.6 3.6 3.0 1.3 0.0
H12 M 10/4 x M 75/3 2.5 3.6 2.6 0.0 0.0
H13 M 26/2 x M 26/1 2.2 3.3 2.3 1.0 0.0
H14 M 26/2 x M 45/4 1.8 4.8 2.6 1.0 0.0
H 15 M 26/2 x M 75/3 2.2 4.6 2.6 1.8 0.0
H 16 M 44/3 x M 26/1 1.8 4.8 2.3 2.3 0.0
H17 M 44/3 x M 45/1 2.3 4.6 2.6 2.0 0.0

However, none of the cashew entries have shown immune or resistant reaction to
TMB and other foliar feeding insects.
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INTRODUCTION

The All India Coordinated Spices and Cashew nut Improvement Project (AICS & CIP) was
started during the fourth five year Planin 1971. The AIC & CIP had five centres (four University Centres
and one ICAR Institute based centres) identified for conducting research on cashew. These centres
were located at Bapatla (Andhra Pradesh), Vridhachalam (Tamil Nadu), Anakkayam (Kerala) (Later
shifted to Madakkathara), Vengurla (Maharashtra) and CPCRI, Regional Station, Vittal (Karnataka).
During the fifth Plan period, one centre at Bhubaneswar (Orissa) and in sixth plan period two centres
one at Jhargram (West Bengal) and another at Chintamani (Karnataka) were added. During VIII Plan
period one centre at Jagdalpur (Chattisgarh) and a sub Centre at Pilicode (Kerala.) was started. During
the period of XI plan, two new centres were added — one in Paria in Gujarat in 2009 and another in
Darisai in Jharkhand in 2010. Further three co-operating centres are also functioning under AICRP-

Cashew at Arabhavi, Barapaniand Goa since 2009.

The Headquarters of the project was located at Central Plantation Crops Research Institute,
Kasaragod. Duringthe Seventh Plan period, the project was bifurcated into:

1. AllIndia Coordinated Cashew Improvement Project and
2. AllIndia Coordinated Spices Improvement Project.

The headquarters of the independent cashew project was shifted to National Research Centre
for Cashew, Putturin 1986. Presently, there are ten coordinating Centres and one sub Centre, four in
the East Coast viz, Bapatla. Bhubaneswar, Jhargram, Vridhachalam, four in the West Coast viz,
Pilicode, Madakkathara, Vengurla, Paria and three centres, one each in the plains region at Hogalagere
in Karnataka, at Jagdalpur in Chhattisgarh and at Darisai in Jharkhand and three co-operating

centres.

The objective of the Projectis to increase production and productivity through:

1. Evolving high yielding varieties with good kernel quality and tolerance to biotic and abiotic
stresses.
2. Standardizing agro techniques for the crop under different agro-climatic conditions;

Evolving cost effective and efficient pest and disease management practices.
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2. GENERAL CHARACTERISTICS OF CENTRES OF AICRP ON CASHEW

The ten coordinating centres and one sub centre as well as three co-operating centres are
located in the East Coast, West Coast and Plains Region (plateau region) of the country.

The centres of the East Coast are located at Bapatla, Bhubaneshwar, Jhargram and
Vridhachalam. This zone receives low to medium rainfall ranging from 800 mm to 2000 mm annually
and is distributed over a period of 7-8 months from June to January. The soil is mainly sandy, red sandy
loam, red loam and laterite. Bapatla centre is situated at an elevation of 54.9 m from mean sea level
(MSL) with 40° 54' latitude and 80° 28' longitude. At Bapatla the annual average rainfall is 1167 mm
and the temperature ranges from 17.3 to 37.8° C; the soil is sandy soil with low organic matter,
medium N, low P,0O, and K,O. Average water holding capacity (AWC) of soil is 100 mm and the climate
is sub humid (dry). At Bhubaneshwar average rainfall is 1550 mm and the temperature ranges from
14.3t037.1°C. Thesoil isred soil, red loamy and laterite. The climate is sub humid (dry), AWC 100 mm.
The Jhargram centre is located 87° longitude and 78.8° latitude. At Jhargram average rainfall is 1622
mm and the temperature ranges from 11.3 to 39.4° C. The soil is red, laterite, shallow depth gravels,
low in organic matter, N and high in P,O, and K,O. The climate is sub humid (dry), AWC 200 mm. At
Vridhachalam average rainfall is 1215 mm and the temperature ranges from 18.7 to 35.7° C, the soil is
red laterite, low in organic matter and N, medium in P,O.and high in K,0. The climate is semi arid (dry),
AWC 125 mm.

The centres in the West Coast are located at Madakkathara, Pilicode, Vengurla and Pariaand a
cooperating centre at Goa. This zone receives rainfall ranging from 2800 mm to 3800 mm annually and
is distributed over a period of 7-9 months from April/June to December. The soil is typically sandy,
sandy loam, sandy clay loam and laterite (oxisol). Madakkathara receives an average rainfall of 3550
mm and the temperature ranges from 22.0t0 36.2° C, the soil is laterite (oxisol), mediumin N, low in P
and medium in K contents. The climate is per humid and AWC is 150 mm. At Vengurla average rainfall
is 2916 mm and the temperature ranges from 17.4t0 32.9° C. Centre is situated at an elevation of 90m
above MSL; the soil is sandy loam to sandy clay loam with high organic matter, N, Kand low in P. The
climate is humid and AWC is 150 mm. Paria centre is characterized by black loamy soil and receives an
average annual rainfall of 2200mm and temperature ranged from 18.5°C to 33.0°C with a mean RH of
70.22 percent.

Maidan tract characterized by even land has Chintamani, Darisai, Jagdalpur centres and Co-
operating centre at Arabhavi in this region. Chintamani comes under Region Il (Southern dry region),
Eastern dry zone (zone V) of Karnataka and receives average rainfall of 789mm and the temperature
ranges from 13.9t0 34.5° C. Centreissituated atan elevation of 300m above MSL, the soil is red sandy
loam, deficient in N, medium in P,O, and high in K,O. The climate is semi arid (dry), AWC is 150mm.
Darisai Centre has well drained loamy soil and receives about 1200 mm of rain during June to October.
Jagdalpuris located at 17° 45' to 20° 34' N and 80° 15'to 82° 15' E longitude with altitude ranging from

' .. All India Coordinated Research Project on Cashew
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550 m to 850 m above MSL with average annual rainfall ranging from 1200-1400mm. The maximum
and minimum temperatures are 41°C and 6° C, respectively. Texturally soils are sandy loam to silty
loam, with very poor moisture retaining capacity having shallow depth with poor organic matter
(0.05%) and pH value (5.5 - 6.5) about normal. Arabhavi centre is situated in North transitional zone
(zone-8) of Karnataka and soils are texturally red sandy loams and having medium to deep soil depth.
The average annual rainfall is 1200 mm. A cooperating centre in Barapani/ Tura in Meghalaya region is
characterized by hilly terran and has deep black loamy soils. The average rainfall ranges between 2500
— 4000mm spread out durind the months of June to November. The cooperating centre at Goa is
characterized by lateritic soils with shallow to medium depth. The centre is situated at altitude of 25-
40m above the MSL. This centre receives rainfall ranging from 2800 mm to 3800 mm spread out
duringJune to December.

3.TRANSFER OF TECHNOLOGY
BAPATLA

The scientists have organized training programme on “Production technology and pest and
disease management in cashew 31-03-2016 to 02-04-2016 at Ranastalam, Srikakulam Dist were a
total of 150 farmers participated and also training on “Production technology and pest and disease
management in cashew 15.09.2016 at Koyyuru, Vishakhapatnam. Training was organized on
02.06.2016 and 17.06.2016 for a batch of 25 women Self Help Group's on Cashew Apple Utilization
and Value addition at College of Food Science and Technology, Bapatla.

The Centre organized three days farmers training programme on “Advanced Cashew
Production Technology” from 17.02.2017 to 19.02.2017, sponsored by Directorate of Cashew and
Cocoa Develoment, Kochi, at Janga function hall, Jangareddygudem, West Godavari and one day
training programme on Cashew at Rastakuntubai, Viziayanagaram Dist.

Under Tribal Sub Plan, the scientists of the Centre had organized the District level seminar on
Cashew at Addateegala, East Godavari district. On 15.12.2016 on Advanced Production Technology
covering value addition and rejuvenation technique. The Scientists also organized one day training
programme on Cashew at Mandasa, Srikakulam Dist under Tribal Sub Plan, Sponsored by DCR-ICAR,
Puttur.

BHUBANESWAR

The Scientists of the Centre participated and acted as resource person in three days National
Level Training Programme on Cashew on 27-28" February to 1% March 2017 of DCCD sponsored MIDH
Scheme. The scientists have also acted as resource person for the Training —cum-exposure visit
on”Advance in Production and processing of cashewnut” organized by Odisha State Cashew
Development Corporation, Bhubaneswar.

DARISAI

Scientific Pruning technique has been imparted to the farmers in a workshop to ensure
maximum productivity. Farmers were also trained on the harvesting technique of the Cashew type V-4
which had recorded significantly highest annual nutyield of 1.8 kg/tree.

I - 3figer AR FHfee o] SEEH aiEs 000



Wl !

'|,|IJI'__

iy
gl
o e —

AR

JAGDALPUR

The scientist of the centre had taken up one day training programme for about 103 participants
on13.01.2017and on 31.1.2017 for 74 participants on 'Production technologies, Plant Protection and
Processing of cashew nut'. The Centre has also organized three days training programme for batches
of 50 participants on 4-6" Feb. 2017, 17-19" Feb. 2017, 20-22" Feb. 2017 and 7-9"" March 2017. One
day training programme on 'Production technologies, Plant Protection and Processing of cashew nut'
was also organized for about 110 farmers. A training programme was organized for unemployed
women on cashew apple utilization on 29" March 2017 in which 100 women members had participed.

Under TSP programme, seven days training on cashew processing under the project
'Enhancement of tribals income through small scale cashew nut & cashew apple processing in Bastar
region of Chhattisgarh” was organized from 24-30" March 2017.

JHARGRAM

The scientist of the centre functioned as resource person in the farmers training programme
on cashew cultivation technology were about a total of 189 farmers participated which was organized
during 1.9.2016 at Dudhkundi Village, 8.11.2016 and 19.2.2017 at BCKV, Jhargram and 16.3.2017 at
Aranya Sundari Mahila Mahasangha, Jhargram, West Bengal.

MADAKKATHARA

The scientists of the Centre conducted three training programmes of 3 days on Cashew
Production Technology to farmers in which about 133 farmers had participated. The scientists have
conducted training on cashew apple utilization for unemployed women funded by DCCD. Two district
level seminar on cashew was conducted on Octoberand November 2016. Aradio talk on “Pest control
in cashew” was conducted by the scientist which was telecasted on 24.1.2017.

The tribal sub plan 2016-17 was implemented in three tribal colonies Olakara, Nelliyampathy
and Attappady. Nursery expansion programme was implemented in Olakara colony in which two
hectare area was planted with cashew grafts.

Various activities organised under Tribal Sub Plan are given below

Planting of cashew grafts as a part of area expansion programme
Training on nursery management and top working

Training cum awareness programme on cashew in tribal areas
Demonstration of plant protection measuresin cashew
Awareness and demonstration on cashew apple utilization

PARIA

The scientists of the Centre in collaboration with ATMA Project-Valsad had organized a Khedut
shibir at village Mandva Ta. Kaparada on 21/03/17 and provided information about scientific cashew
cultivation. They have also distributed Novel organic fertilizer (a product of Navsari Agricultural
University) to the 300 participants as a part of kit as well as pesticides to the farmers who were earlier
provided planting material.

' .. All India Coordinated Research Project on Cashew
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PILICODE

The scientist of the centre were involved in conducting 5 trainings in which around 125
women farmers were given practical training in cashew apple processing and training was also
conducted on value addition of cashew apple and nut processing in which about 50 farmers had
attended. Farmers district level training was conducted in Iritty on cashew varieties in which about
150 farmers had participated.

Under TSP field training to farmers was organized on scientific management and value
additionin cashewon 21.3.2017 and 25.3.2017 in which about 125 farmers had participated.

VENGURLA

The Centre had conducted three days training programme and training programme on
“Cashew Apple Utilization” for 10 days (14.3.2017 to 23.03.2017) at RFRS sponsored by DCCD in
which about 300 farmers had attended. A District level seminar was also organized at KVK, Lanja,
Dist. Ratnagiri in which about 150 particpants were present. The scientists also organized 2
demonstrations for about 50 farmers on cashew stem and root borer management at RFRS, Vengurle.

Under TSP, 2 days training programme was organized by the scientists in which about 100
participants were present.

VRIDHACHALAM

The scientists of the Centre had organized four days training programme on “cashew apple
utilization” for about 100 farmers. Under TSP Plan, the scientists of the Centre have taken up
programme for creating awareness about cashew cultivation and expanding cashew area in tribal
region.

4. RESEARCHPUBLICATIONS
BHUBANESWAR

Sethi, K., Lenka, P.C., Tripathy, P., Mukherjee, S.K. and Dash, A.K. 2016. Studies of heterosis in cashew
(Anacardium occidentale L.). International Journal of Bio-resource and Stress Management,
7(3):432-436.

Sethi, K., Lenka, P.C., Tripathy, S.K. 2016. Correlation and path coefficient analysis of nut yield and
ancillary component traitsin cashew. Journal of plantation crops, 44(2):119-123.

Sethi, K., Lenka, P.C., Tripathy, S.K., Mohanty, P. 2016. Assessment of Molecular Genetic Diversity and
Identification of Elite Cashew hybrids. International Journal of Horticulture, 6(2):1-10.

Sethi, K., Tripathy, P., Lenka, P.C., Tripathy, S. K., and Das, S.N. 2016. Performance of Cashew
(Anacardium occidentale L.) hybrids for nut yield. Advances in Life Science, 5(11):4566-4570.

Sethi, K., Tripathy, S.K. and Lenka, P.C. 2016. Harnessing genetic variation among experimental
cashew hybrids. International Journal of Horticulture, 6(21),1-8.

I afftger YRR THfa ] SEE G 000



Wl !

'|,|IJI'__

iy
gl
o e —

AR

Sethi, K., Tripathy, S.K., Lenka, D. and Lenka, P.C. 2016. Selection strategy for identification of high
yielding cashew hybrids International Journal of Research in Bioscience, 5(4):19-26.

Toppo, S., Sethi, K., Tripathy, K. and Mukherjee, S.K. 2017. Evaluation of Cashew Germplasm for
Physico-Chemical Parameters and RTS Preparation. Trends in Biosciences, 10(5): 1261-1265.

A. Research papers presented at International and National Seminar/Symposia

Mohapatra, M., Dash, D.K. Tripathy, P., Sethi, K., Majhi, A and Palei S. 2016. Studies on genetic
variability in cashew (Anacardium occidentale L.). Abstract published in National Seminar on
Horticultural Diversity for Prosperity, Pp. 63.

Panda, P.K., Tripathy, P., Sethi, K. and Mukherjee, S.K. 2016. Nutrient management in high density
cashew plantation. Abstract published in National Seminar on Horticultural Diversity for
Prosperity, Pp. 144.

Panda, S.K., Panda, C.M., Sethi, K. and Nayak, L.S. 2016. Varietal screening of cashew apple
(Anacardium occidentale L.) for biochemical parameters and organoleptic acceptance of RTS
and Jaminthe coastal tract of Odisha. Abstract published in National Seminar on Horticultural
Diversity for Prosperity, Pp.62.

Mukherjee, S.K., Singh, S., Tripathy, P and Sethi, K. 2016. Studies on arthropods fauna of cashew
(Anacardium occidentale L) under Bhubaneswar conditions. Paper presented in the National
Symposium on New Horizon in Pest Management for sustainable developmental goal.Pp-15.

Singh, S. and Mukherjee, S.K. 2016. Studies on flower thrips of cashew and its correlation with nut
shedding. Paper presented in the National Symposium on New Horizon in Pest Management
for sustainable developmental goal.Pp-16.

B. Popular Article

Panda P.K., Sethi K. and Mukherjee S.K. 2016. “Lanka Amba Phalara Prakriyakarana abam Upojogita”.
Chasira Sansara, July-September 2016, Page-56-59

JHARGRAM
Kar, Anamika and Poduval, Mini, 2016. Seasonal incidence of insect pests in cashew in relation with
weather conditionsin red and laterite zone of West Bengal. The Ecoscan, 10(3&4): 535—-37.

Poduval, Mini, 2017. Evaluation of cashew germplasms under agroclimatic zone of West Bengal.
Trends in Biosciences 10(2): 529 — 36.
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MADAKKATHARA
Conference Proceedings/Abstracts

Sobhana, A. 2016. Technologies for cashew apple utilization by CRS, Madakkathara Souvenir of

National Conference on Cashew and Cocoa: Production and Marketing (Ed. S.K. Malhotra).
Directorate of Cashewnut and Cocoa Development, Kochi, PP:83-87

Books/ Book chapters/ Reports/Technical Bulletins/ Leaflets

Smitha, M.S., Sobhana, A. and Pushpalatha, P.B. 2016. Kasumavile Thadithurappan puzhu,-
Akramana saviseshathakalum, vijayasadhyathakalum. (Malayalam). 15p.

Popular articles

Sobhana, A. 2016. Mikacha vilavinu athyulpadana seshiyulla kasumavinanagal (Malayalam).
Kalpadhenu 36(3): 7-10, Kerala agricultural University.

Sobhana, A. and Nalini, PV. 2016. Kasumanga samskaranam (Malayalam). Kalpadhenu 36(3): 11-15,
Kerala agricultural University.

Smitha, M.S. and Sobhana, A. Kasumavile keedanagalum niyanthrana marggangalum (Malayalam).
Kalpadhenu 36(3): 16-21, Kerala agricultural University.

PARIA

Patel, R.C., Sharma, D.K., Makati, J.P., and Parmar, S.G. (2016). Folder in vernacular language
'Scientific cashew cultivation in south Gujarat'. Published by Agriculture Experimental
Station, NAU, Paria. Publication no.62/2015-16.(Gujarati)

Parmar, S.G., and Makati, J.P. (2017). Folder in vernacular language 'Tea mosquito bug and its

management in Cashew'. Published by Agriculture Experimental Station, NAU, Paria.
Publication no. 143/2016-17. (Gujarati)

PILICODE

Sajeev, M.V. and Meera Manjusha, A.V. 2016, Decline of Cashew Anacardium occidentale) Cultivation
in North Kerala: An Analysis of the Impact, its Determinants and Constraints, Indian Res. J. Ext.
Edu.16(3):25-31
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Gajbhiye, R.C., Padhiar, B.V. and Shah, N.I., 2015. Effect of foliar spray of water soluble nutrients on
fruit set, retention and yield in cashew (Anacardium occidentale L.) cv. Vengurla-4 under South
Gujarat conditions Environment Ecology and Conservation J. 2015;21(1):311-316.

Gajbhiye, R. C., Pawar, S. N, Salvi, S.P., and Zote, V.K. Effect of drip irrigation on growth and yield of
cashew (Anacardium occidentale L.) under South Konkan region of Maharashtra. Paper
published in Green Farming J. (International Journal of Applied Agricultural & Horticultural
Sciences), ISSN 0974-775, March-April, 2016, 7(2): 492-494.

Gajbhiye, R.C. and Salvi, B.R. Cashew based cropping system. Paper published in The Cashew and
Cocoa. January-March 2016, 5(1):24-25

Gajbhiye, R. C., Salvi, S.P., Pawar, S.N., Zote, V.K., and Salvi, B.R. Effect of weather factors on the
performance of cashew cv. Vengurla-1 under Konkan region of Maharashtra. Multilogic in
Science J. (International peer reviewed Journal) ISSN.No. 2277-7601.6(17): 38-41.

Zote, V. K., Gajbhiye, R.C.,and Salvi, S. P. Predatory spider of cashew tea mosquito bug. Pestology J.
ISSN.N0.0970-3012, April, 2016

Zote, V. K., Narangalkar, A.L., Salvi, S. P., Gajbhiye, R.C. and Desai, V.S. Management of cashew stem
and root borer in Konkan region of Maharashtra. Pestology J. ISSN.N0.0970-3012. April,
2016.

Pawar, S. N., Salvi, S. P, Gajbhiye, R. C., Patil, P. D. and Salvi, B.R. Sensory attributes and microbial
spoilage of cashew apple jam and nectar in different varieties during storage. Pestology J.
ISSN.N0.0970-3012. April, 2016.

Salvi, S.P., Mule, R.S. and Gawankar M.S. Estimation on trend on yield of cashew nut influence with
weather parameters under south Konkan region of Maharashtra. Pestology J. ISSN.N0.0970-
3012. April, 2016

Salvi, S.P., Sawant, B.N. and Mule, R.S. Awareness of recommended crop protection practices in
cashew growing areas of South West Coast of Maharashtra. Pestology J. ISSN.N0.0970-3012.
May, 2016

Salvi, S. P., Gajbhiye, R. C., Salvi, V. G., Zote V. K., and Pawar, S. N. Performance of cashew cv.
Vengurla-4 under organic management in South Coastal conditions of Konkan. Pestology J.
ISSN.N0.0970-3012. Jun, 2016. Vol.XL.NO.6

Pawar, S. N., Gajbhiye, R. C., Salvi, S. P., Zote V.K., and Salvi, B. R. Influence of inflorescence blight in
cashew (Anacardium occidentale L.) with weather parameters. Pestology J. ISSN.N0.0970-
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3012. July, 2016. Vol. XL.(7): 39-42

Gajbhiye, R. C., Salvi, S. P., Pawar S. N., and Bhingarde R.T. Performance of different cashew
(Anacardium occidentale L.) genotypes under Konkan region of Maharashtra. Pestology J.
ISSN.N0.0970-3012. November, 2016. XL (11): 38-42

Zote, V. K., Munj, A.Y., Gajbhiye, R. C. and Haldavnekar, P. C. Survey and Surveillance of important
insect pests of cashew in South Konkan region of Maharashtra. Multilogic in Science ).
(International Peer Reviewed Journal) ISSN.No.2277-7601. January, 2017.6(19):225-228

Pawar, S. N., Gajbhiye, R. C. and Salvi, S. P. Effect of inflorescence blight on the yield of different
cashew hybrids (Annacardium occidentale L.). Pestology J. ISSN.No. 0970-3012. November,
2016 XL(11):17-19.

Zote, V.K., Gajbhiye, R.C., Salvi, S.P.and Narangalkar, A.N., Evaluation of insecticides for management
of cashew tea mosquito bug in Coastal Konkan region of Maharashtra. Indian Society of
Coastal Agriculture ResearchJ.1SSN.N0.0972-1584. 2016 34(2):61-64

Zote, V. K., Salvi, S.P. and Gajbhiye R.C. Seasonal diversity of insect pests of Cashew (Anacardium
occidentale L.) in west coast of Maharashtra. J. Pestology. ISSN.No. 0970-3012. VOL XL NO. IlI
Oct., 2016

Popular articles

Gajbhiye, R. C., Salvi, B. R., Zote, V. K., Salvi, S. P, and Pawar, S. N. Caju: Sanshodhanacha magova,
sadhyasthiti va bhavishyatil watchal (Marathi). Shetkari Suwarna Mahotsavi Visheshank, Feb-
March, 2016 62-65.

VRIDHACHALAM

A. Research Articles

Jaya Prabhavathi, S., Keisar Lourdusamy, D., Vincent S. and Aneesa Rani, M. S. 2016. Efficacy of
Curative Treatments Using Insecticides Against Cashew Stem and Root Borer, Plocaederus
ferrugenius L. (Coleoptera: Cerambycidae). International Journal of Tropical Agriculture, Vol.
34(1):13-16.

B.ISBN Book Chapters:
Aneesa Rani, M. S. and Keisar Lourdsamy, D. 2016. Mundhiriyil uyar adar nadavu thozhilnutpam

aaraychi mudivugal. Tamilil Vellaanmai-2 (Eds.: K. Ramasamy, P. Pandiyarajan, M. Jawaharlal,
S. Sekar and M. Manimegalai). ISBN: 81-902877-3-7. Publishers: Agricultural College and
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Research Institute, Anbil Dharmalingam Agricultural College and Research Institute, Trichy -
620009. pp: 555-558(In Tamil).

Keisar Lourdusamy, D., Aneesa Rani M.S., and Jaya Prabhavathi, S., 2016.
Elammundirithottathirkkana Neradi vidaippu Kaikari Oodupayir sahupadi Aayvu. Tamilil
Vellaanmai-2 (Eds.: K. Ramasamy, P. Pandiyarajan, M. Jawaharlal, S. Sekar and M.
Manimegalai). ISBN: 81-902877-3-7. Publishers: Agricultural College and Research Institute,
Anbil Dharmalingam Agricultural College and Research Institute, Trichy -620 009. pp: 963-
965(In Tamil).

Kannan, S., Ramesh Kumar A., Saravanan, T.and Aneesa Rani, M.S. 2016. Identification of suitable
variety in cashew for value addition. (Tamil). In: IInd Scientific Tamil Conference, held at ADAC
& RI, Trichy, during 05.05.16 t0 06.05.16, pp: 952-955.

Jaya Prabhavathi, S., Keisar Lourdusamy, D., Vincent S. and Aneesa Rani, M. S. 2016. Efficacy of
curative treatments using insecticides against cashew stem and root borer. ISBN: 978-93-
84234-52-2 (Eds.: K.Ganesan,R.Vinoth, C.Parthasathy and V.Ulaganathan), Payir
Pathukappiyal : 127-133 (In Tamil).

Jaya Prabhavathi, S., Keisar Lourdusamy, D., Vincent, S. and Aneesa Rani M. S. 2016. Screening of
germplasm to locate tolerant/resistant cashew types to major insect pests. ISBN:978-93-
84234-9 (Eds: K.R.Rajathurai, K.Velmurugan, S.Ganesh and P.S.Kavitha). Malaipayiriyal: 161-
166. (In Tamil).

C.Bookswith ISBN

Aneesa Rani, M. S., Murali, Kand D. Keisar Lourdusamy . 2016. Monograph on Cashew—Published by
Agrobios India, Behind Nasrani Cinema, Chopsani Road, Jodhpur-342 003. ISBN:
97881921436.

Keisar Lourdusamy, D. 2015. Text book on Malaipayiriyal (Plantation Crops) (for Diploma Agri
students) through The Scientific Tamil Society, New Delhi ISBN No.978-93-84234-33-1.

D.Pamphlets

Aneesa Rani, M. S., Keisar Lourdusamy, D., Jaya Prabhavathi, S., Saraladevi, D., Balamohan, T. N.,
Jawaharlal, M. and Ravi, V. (2016). Hi-tech cashew cultivation stepping stone to bumperyield.
Regional Research Station, Tamil Nadu Agricultural University, Vridhachalam (In English).

Aneesa Rani, M. S., Keisar Lourdusamy, D., Jaya Prabhavathi, S., Ramesh Kumar, A., Saraladevi, D.,
Jawaharlal, M. and Ravi, V. (2016). Hi-tech cashew cultivation stepping stone to bumper yield.
Regional Research Station, Tamil Nadu Agricultural University, Vridhachalam (In Tamil).
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Jaya Prabhavathi, S., Keisar Lourdusamy, D. and Aneesa Rani M.S., (2016). Pest management in

cashew. Regional Research Station, Tamil Nadu Agricultural University, Vridhachalam (In
Tamil).

5.STAFF POSITION
HEADQUARTERS

ICAR - Directorate of Cashew Research
Darbe PO, PUTTUR-574 202, DK, KARNATAKA

Phone No : 08251-231530, 233490 (R) and 230992 (R)

EPABX : 08251-230902, 236490

Fax No. : 08251-234350

E-mail : cashewresputr@gmail.com, director.dcr@icar.gov.in,
dircajures@gmail.com,

Website : https://cashew.icar.gov.in

Project Coordinator : Dr. P.L. Saroj (Upto 1.10.2016)
Dr. M.G. Nayak

Scientist-in-charge : Dr. Mohana G.S.

Secretarial Assistance : Smt. Reshma K.

PROJECT CENTRES

Cashew Research Station, (Dr. Y.S.R. Horticultural University), Bapatla, 522 101, Guntur District, Andhra

Pradesh.
Phone No : 08643 — 225304
Fax No. : 08643 — 225304
E-mail : cashewresbapt@gmail.com, headcrs_bapatla@drysrhu.edu.in
Horticulturist : Sri. K. Uma Maheshwara Rao
Dr. K.M. Yuvaraj (Upto 19.9.2016)
Asstt. Horticulturist : Smt. B. Vimala (From 19.9.2016)
Asstt. Entomologist : Dr. B. Nagendra Reddy (From 15.09.2016)
Sr. Technical Assistant Sri. S.B.R. Prasad (From 6.7.2016)
Jr. Technical Assistant Sri. G. Samuel
Grafter : Sri. V. Kantha Rao

Cashew Research Station, (Orissa University of Agriculture and Technology), Bhubaneswar-751 003, Orissa.
Phone No : 0674-2397383
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Horticulturist

Jr. Horticulturist
Jr.Entomologist

Sr. Technical Assistant
Jr. Technical Assistant
Grafter
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0674-2397780

cashewresbhub@gmail.com, aicrpcashew_bbsr@yahoo.co.in
Dr. P.K. Panda (From 11.6.2015)

Mrs. Kabita Sethi

Dr. S.K. Mukherjee

Sri. A. Mansingh

Sri. C.R. Das

Sri. D. Almango

Horticulture Research Station, (University of Horticultural Sciences), Hogalagere-563 125, Srinivaspura

Taluk, Kolar District, Karnataka.
Phone No :

E-mail

Horticulturist

Jr. Horticulturist

Jr. Entomologist

Sr. Technical Assistant
Sr. Technical Assistant
Grafter

Zonal Research Station, (Birsa A
Phone No.

Fax No.

E-mail

Horticulturist

SG College of Agricultural and R
Bastar District, Chattisgarh

Phone No.

Fax No.

E-mail

Jr. Horticulturist

Jr. Entomologist

Jr. Technical Assistant

Grafter :
Regional Research Station, (Bid
District, West Bengal

Phone No

' .‘ All India Coordinated Research Project on Cashew

08157 - 245022

cashewreshogl@gmail.com, hrshogalagere@gmail.com
Vacant

Dr. V.A. Ramachandra

Dr. N. Aswathanarayana Reddy

Dr. B. Subramanyam

Mr. M. Ramesh

On Contractual Basis

gricultural University), Darisai, East Singhbhum Dist., Jharkhand
0651-2450060

0651-2450060

cashewresdari@gmail.com

Dr. Pawan Kumar Jha

esearch Station, (Indira Gandhi Agricultural University), Jagdalpur 494 005,

07782-229360, 229150

07782-229360

cashewresjagd@gmail.com, zars_rediffmail.com

Mr. M.S. Paikra

Dr. A.K. Gupta

Contractual basis

Mr. Jagdev

han Chandra Krishi Vishwa Vidyalaya), Jhargram 721 507, Midnapore West

03221-205500
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E-mail : cashewresjhar@gmail.com, poduvalmini@gmail.com
Horticulturist : Dr. Mini Poduval

Jr. Horticulturist : Vacant

Jr. Entomologist : Mrs. Anamika Kar (Upto 24.03.2017)

Sr. Technical Assistant  : Vacant

Jr. Technical Assistant Vacant

Grafter : Vacant

Cashew Research Statlon, (Kerala Agricultural University), Madakkathara 680 651, Thrissur District, Kerala

Phone No. : 0487-2370339 Fax No. : 0487-2370019
E-mail 3 cashewresmadk@gmail.com, crsmadakkathara@kau.in
Horticulturist : Dr. A. Sobhana
Dr. PV. Nalini (Upto 31.08.2016)
Jr. Breeder : Vacant
Jr. Entomologist : Dr. M.S. Smitha
Sr. Technical Assistant Vacant
Jr. Technical Assistant  : Mr. M.K. Manoj
Grafter : Vacant

Agricultural Experimental Station, (Navsari Agricultural University), Paria, Pardi Taluk, Valsad-396 145,

Gujarat

Phone No : 0260 2337227 Fax No : 0260 2337227
E-mail : cashewrespari@gmail.com, aesparia@nau.in

Horticulturist : Dr. J.P. Makati

Jr. Entomologist : Mr. S.G. Parmar

Regional Agricultural Research Station, (KAU), Pilicode 671 353, Kasaragod District, Kerala.

Phone No : 0467-2260450 FAX No : 0467-2260554
E-mail : cashewpili@gmail.com, adrrarspil@rediffmail.com

Jr. Horticulturist : Dr. Meera Manjusha A.V.

Jr. Technical Assistant  : Contractural Basis

Regional Agricultural Research Station, (Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth), Vengurla 416 516,
Sindhudurg District, Maharashtra.

Phone No : 02366-262234 Fax No. : 02366-262234
E-mail : cashwresveng@gmail.com, adrrfrsvengurle@yahoo.com
Horticulturist : Dr. R.C. Gajbhiye

Jr. Breeder : Mr. R.T. Bhingarde

Jr. Entomologist




Wl

== i

g
| | —

Hgianm
AR

Sr. Technical Assistant  : Mr. S.P. Salvi
Jr. Technical Assistant Mr. A.L. Patekar

Regional Research Station, (Tamil Nadu Agricultural University), Vridhachalam 606 001, Cuddalore District,

Tamil Nadu.

Phone No. : 04143-238231 Fax No. :04143-238120
E-mail : cashewresvrid@gmail.com, arsvri@tnau.ac.in, rrsvri@tnau.ac.in
Horticulturist : Dr. M.S. Aneesa Rani (10.4.2015)

Jr. Horticulturist : Dr. D. Keisar Lourdusamy

Jr. Entomologist : Dr. S. Jaya Prabhavathi (13.4.2015)

Sr. Technical Assistant  : Mr. M.K. Sendilnayagam

Jr. Technical Assistant  : Mr. C. Jayachandran

Grafter : Mr. C. Gopalakrishnan

KRC College of Horticulture, University of Horticulture Sciences, Arabhavi-591 310, Gokak Taluk, Belgaum
Dist., Karnataka

Phone : 08332 —284 502 (0) Fax No. : 08332 — 284684
Email : rudratp@gmail.com, dikrccha@yahoo.co.in

Horticulturist : Dr. R.T. Patil

Plant Breeder : Dr. R.C. Jagadeesh

ICAR Research Complex for NEH Region, Umiam — 793 103, Barapani, Meghalaya

Horticulturist : Dr. A.S. Singh
Phone : 03651 - 222535
E-mail : shyam_westgaro@rediffmail.com director@icarneh.ernet.in

kvkwestgarohills@rediffmail.com

ICAR Research Complex for Goa, Ela, Old Goa, Goa — 403 402

Phone : 0832 —2284678 / 2284679 (0)
E-mail : director.ccari@icar.gov.in
Horticulturist : Dr. A.R. Desai
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5. BUDGETARY PROVISION AND ACTUAL EXPENDITURE DURING 2016-17

Allocation (Rs. in lakhs)
Details of sanctioned provision
Centre Pay and Recurring Nor{- Grand ICAR
Allowances TA contingency Rec.urrmg Total share
contingency

Bapatla 23.50 1.00 5.50 0| 30.00| 22.50
Bhubaneshwar 33.38 1.20 6.75 0| 41.33| 31.00
Hogalagere 23.13 0.70 3.50 0 27.33 20.50
Darisai 5.60 0.65 2.75 0 9.00 6.75
Jagdalpur 9.07 0.80 3.50 0| 13.37| 10.03
Jhargram 16.67 0.50 3.50 0 20.67 15.50
Madakkathara 41.17 0.50 5.00 0| 46.67| 35.00
Paria 12.67 0.50 3.50 0 16.67 12.50
Pilicode 4.60 0.50 1.50 0 6.60 4.95
Vengurla 32.38 1.20 7.58 0 41.16 30.87
Vridhachalam 37.30 1.20 5.50 0| 44.00| 33.00
KRCCH, Arabhavi 0.00 0.25 3.35 0 3.60 2.70
JEaG e (el 000| 0.25 3.50 o| 375| 3.75
For Goa, Goa
ICAR Res. Compl.
For NEH Region, 0.00 0.50 2.25 0 2.75 2.75
Barapani
Provision for TA
for PC Cell 0.00 0.92 0.00 0 0.00 0.92
Provision for RC
for PC Cell 0.00 0.00 3.52 0 0.00 3.52

Total 239.47 | 10.67 61.20 0| 306.90 | 236.24
Provision for NEH 0.00
Provisionfor TSP 28.95

GRAND TOTAL| 265.19
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Actual Expenditure (Rs. in lakhs)
Centre Pay and TA Recurring Non- Total ICAR
Allowances contingency recurring Share
contingency
Bapatla 39.42 1.05 8.95 0.00 49.42 | 37.06
Bhubaneshwar 54.88 0.60 5.50 0.00 60.98 | 45.74
Hogalagere 36.14 0.29 7.33 0.00 43.76 32.82
Darisai 15.15 0.23 1.63 0.00 17.01 | 12.76
Jagdalpur 14.84 0.80 4.62 0.00 20.26 | 15.20
Jhargram 17.22 0.47 591 0.00 23.60 17.70
Madakkathara 55.46 0.31 3.79 0.00 59.56 | 44.67
Paria 15.43 0.05 3.50 0.00 1898 | 14.24
Pilicode 10.30 0.24 1.42 0.00 11.96 8.97
Vengurla 45.33 0.67 9.73 0.00 55.73 | 41.80
Vridhachalam 55.13 0.49 6.77 0.00 62.39 | 46.79
KRCCH, Arabhav 0.00 0.10 3.02 0.00 3.12 2.34
For Goa, s Compl: 0.00| 045 3.50 0.00 3.95| 3.95
ICAR Res. Compl.
For NEH Region, 0.00 0.35 1.00 0.00 1.35 1.35
Barapani
HOHEIeR el 1) ek 000 092 0.00 0.00 0.00| 092
LR LEl? WG ok 000 0.0 3.52 000 000| 352
Total 359.3 7.02 70.19 0.00 432.07 | 329.83
Provision for NEH 0.00
Provision for TSP 28.95
GRAND TOTAL| 358.78

All India Coordinated Research Project on Cashew
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METEOROLOGICAL DATA OF DIFFERENT CENTRES FOR THE YEAR

BAPATLA

Month Max. Temp. Min. Temp. Mean RH (%) Rainfall No. of

(°C) (°C) (Max) (Min) (mm) rainy days
April 34.3 25.8 73 69 7.1 3
May 38.9 28.3 63 61 1.5 3
June 35.3 26.0 75 66 167.1 11
July 37.7 26.5 66 48 165.5 11
August 34.5 24.9 81 73 301.8 16
September 33.9 25.2 82 77 205.5 9
October 33.8 23.8 81 75 26.5 4
November 30.5 21.2 86 77 113.7 6
December 30.5 18.8 88 73 9.3 2
January 30.5 17.7 88 65 1.1 2
February 32.2 20.0 87 68 - -
March 33.7 23.2 79 70 - -
Total 999.1 67
BHUBANESWAR
Temp. Temp. . Rainfall No. of

Months (Mai) (Mi:) RH (Max) | RH (Min) | " o0 o s | BSH
June 34.73 26.38 88.60 68.97 264.8 19 5.33
July 32.22 25.82 91.81 78.68 222.2 17 5.09
August 31.8 25.5 94 80 247.8 22 4.1
September 314 254 93 80 238.2 24 3.6
October 32.2 22.6 89 68 132.8 11 6.3
November 31.0 17.4 92 46 20.3 2 7.1
December 30.1 15.1 88 38 0 0 7.2
January 29.75 14.55 89.61 38.23 0 0 6.35
February 33.77 19.09 93.79 38 0 0 7.86
March 34.70 22.78 90.68 42.23 45.4 4 6.55
April 36.90 26.28 87.70 49.10 29.2 1 7.34
Total 1200.7 100
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Month Temperature Humidity % Rainfall (mm) Normal Rainfall
Max. Min. Max. Min. (mm)
April 39.2 21.4 71.1 29.3 4.2 30.6
May 39.5 24.3 73.2 40.1 137.0 62.0
June 36.3 25.8 83.1 55.5 109.0 218.8
July 31.0 24.7 87.5 76.4 372.3 301.9
August 32.6 25.5 88.1 70.3 282.3 256.1
September 324 24.8 89.4 67.1 114.0 184.4
October 314 20.7 88.6 68.1 127.0 65.2
November 31.3 13.3 88.3 41.5 0.0 16.8
December 26.9 8.7 87.3 42.8 0.0 10.2
Jan 26.3 10.2 87.2 453 0.0 15.7
Feb 29.7 12.4 83.3 42.0 0.0 13.0
Mar 39.2 11.4 94.0 21.0 1.6 25.0
Total 1147.4 1199.7
HOGALAGERE
Temp (°C) R.H % . Normal | No. of rainy Rainfall
Month . Sunshine Rainfall (days) received
Max. | Mini. | Morn. | Even. (hrs)
(mm) (mm)
April 29.54 | 21.86| 71.5 53.5 27.40 52.2 06 29.54
May 27.50 | 22.88 | 69.9 59.6 69.20 89.5 07 27.50
June 25.16 | 21.70 | 79.3 61.7 60.60 61.5 05 25.16
July 26.76 | 21.38 | 85.5 62.8 74.70 48.8 04 26.76
August 26.83 | 21.95| 89.8 | 68.0 96.90 115.7 12 26.83
September | 28.70 | 22.55 | 92.5 64.3 150.60 50.6 03 28.70
October 27.00 | 19.00 | 90.0 | 55.0 126.20 43.0 02 27.00
November | 23.53 | 19.43 | 93.7 | 77.8 61.90 384.0 16 23.53
December | 24.80 | 16.94 | 93.9 68.4 16.30 54 01 24.80
January 24.03 | 15.04 | 93.6 48.6 2.10 27.0 01 24.03
February 27.29 | 16.57 | 91.9 54.6 6.50 00.0 00 27.29
March 34.60 | 17.80 | 92.5 24.8 11.60 00.0 00 34.60
Total 704 581.30 325.74
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JAGDALPUR
Temp°c Rainfall Relative Vapour Wind Vel. | Evap. | Bright
Month mms Humidity Pressure Kmph mms | Sunshine
Max. | Min. | il I ] hours
April 335|232 | 1175 | 81.7 | 42.8 | 19.8 | 17.6 6.0 6.3 6.1
May 37.4 | 26.3 95.0 78.1 | 37.4 | 22.8 | 18.7 5.4 6.5 5.6
June 304 | 24.4 | 466.1 87.8 | 61.6 | 22.7 | 20.6 6.7 3.7 2.1
July 30.5 | 24.8 | 156.3 87.0 | 68.4 | 22.7 | 22.7 6.2 4.2 2.4
August 29.3 | 242 | 347.0 | 90.5 | 75.3 | 22.7 | 23.1 5.3 3.2 1.9
September | 30.4 | 23.8 | 337.2 94.1 | 66.3 | 23.0| 224 4.0 2.8 4.2
October 31.8 | 20.7 10.6 94,5 | 43.9 | 20.2 | 17.0 2.5 3.5 7.3
November | 29.6 | 16.5 0.0 94.6 | 43.0 | 16.3 | 14.5 3.5 3.5 6.4
December | 29.6 | 14.4 10.0 95.7 | 42.2 | 146 | 13.3 2.7 2.5 5.6
January 29.0 | 10.0 0.0 93.1 | 31.0 | 10.0| 8.7 2.6 2.9 5.2
February 329 | 154 10.6 89.9 | 32.1 |14.8 | 12.3 33 4.2 5.5
March 349 | 19.3 75.1 889 | 30.6 | 184 | 134 3.6 5.1 6.4
JHARGRAM
Month Temperature®C Relative Humidity (%) Rainfall Rainy
Maximum | Minimum | Maximum Minimum (mm) days
April 36.9 22.6 84.9 43.7 104.0 10
May 39.1 25.8 85.6 51.5 71.0 6
June 36.1 26.7 85.3 60.9 181.0 15
July 32.5 25.2 91.8 72.1 576.0 28
August 335 25.9 88.2 71.1 189.0 13
September 34.6 25.4 91.9 68.8 489.0 9
October 34.0 22.3 88.3 64.0 44.0 2
November 31.5 17.0 87.4 49.7 0.0 0
December 26.7 13.9 90.3 49.9 8.0 3
January 27.3 11.5 88.4 42.1 20.0 3
February 31.7 17.5 86.9 43.7 0.0 0
March 36.8 20.8 82.3 39.2 5.0 3
Total 1687 92
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MADAKKATHARA
Relative
Temperature (°C) Humidity Mean
Month & (%) sunshine Total Total Rainy
Year hours (h) Rainfall days
Max. Min. Average (mm) (No.)

Apr 33.80 24.58 76.80 6.94 163.40 9.00
May 32.65 24.83 79.75 4.38 215.80 10.00
June 30.88 23.85 86.25 1.75 630.9 23.00
July 30.42 23.58 84.00 3.76 524.40 23.00
Aug 31.13 23.73 82.25 5.70 298.80 15.00
Sept 31.88 23.70 81.50 5.28 242.20 12.00
Oct 32.40 24.14 78.80 5.38 210.90 16.00
Nov 31.53 23.70 73.50 4.68 144.10 7.00
Dec 32.35 23.25 65.50 7.03 88.30 3.00
Jan 33.28 22.90 54.80 8.44 23.80 1.00
Feb 35.55 23.93 59.00 8.30 11.40 1.00
Mar 36.35 25.70 68.75 7.98 0.00 0.00
Total 2553.6 120
PARIA

Month Max. | Min. | Mor. | Eve.| Sun Wind | Eva. | Rainfall| Rainy

Temp.| Temp.| RH RH shine | velocity (mm) | Days
hours

April 35.41 | 20.83 | 79.35| 47.57| 9.87 395 [ 644 0.0 0
May 36.51 | 24.86 | 76.08| 54.05| 10.43 5.51 7.68 0.0 0
June 33.06 | 25.14 | 82.45| 71.78| 6.15 6.64 450 | 287.3 12
July 31.28 | 25.72 | 87.94| 77.26| 5.41 8.28 415 | 635.3 11
August 30.94 | 2477 | 92.41| 77.42| 4.80 4.93 297 | 263.3 10
September | 32.01 | 22.48 | 89.83| 70.30| 5.89 3.19 3.57 | 410.5 8
October 3547 | 21.26 | 81.22| 56.59| 8.00 1.40 3.82 51.8 3
November | 34.86 | 16.02 | 71.78| 39.88| 8.57 1.12 3.53 0.0 0
December | 32.62 | 11.00 | 77.35| 52.63| 8.57 1.42 3.24 0.0 0
January 3164 | 9.31 | 77.95| 33.16| 8.76 1.65 3.29 0.0 0
February 32.00 | 11.72 | 83.91| 44.78| 8.98 2.19 4.09 0.0 0
March 35.85 | 1542 | 69.26| 39.55| 9.36 2.35 5.69 0.0 0
Total 1648.2 | 44
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PILICODE
Temperature ( °C) Relative Rainfall
Month & year Maximum Minimum humldlty BSH
( 0/0) (cm)
April 33.0 24.0 74 115.9 6.1
May 32.6 24.0 83 126.1 4.5
June 31.0 23.0 85 532.6 1.7
July 30.0 23.0 88 963.0 2.7
August 30.0 23.0 88 546.3 3.2
September 31.0 23.0 89 370.2 3.0
October 31.0 24.0 85 265.7 2.2
November 31.0 23.0 82 106.8 3.1
December 32.2 22.0 81 3.7 5.0
January 32.0 20.0 75 0.00 4.7
February 32.0 22.0 76 0.00 2.8
March 33.5 24.5 75 0.00 2.8
Total 3030.3 41.8
TURA
Month Max. Temp.| Min. Temp. RS (%) Rainfall Rainy days
(mm)
(Max) | (Min)

April 23.45 13.06 89 68 115.4 0
May 23.85 12.89 83 67 337.4 4
June 29.35 15.93 87 64 756.6 2
July 33.20 23.10 88 50 307.4 6
August 29.52 21.70 75 66 585.3 16
September 28.37 21.10 80 59 645 19
October 29.00 2212 77 59 37.4 20
November 28.10 20.83 78 60 00 24
December 28.90 21.63 80 56 00 17
January 28.17 9.32 97.67 | 28.73 32 6
February 30.01 13.60 77.96 | 41.37 10.20 4
March 34.20 17.86 95.69 | 13.99 62.60 7
Total 2889.3 125
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VENGURLA
Month Temperature (%) Humidity (%) Rainfall | No. of rainy
Maximum | Minimum Forenoon Afternoon (mm) days
April 33.49 25.42 80.29 64.82 8.20 2.00
May 34.43 25.69 74.53 63.89 35.0 2.00
June 31.32 24.99 84.63 79.78 700.4 24.00
July 31.49 25.07 85.34 75.42 363.6 25.00
August 31.21 24.29 90.67 76.10 367.2 25.00
September 31.37 24.78 89.85 74.81 1994 17.00
October 33.80 24.96 87.82 70.51 92.00 9.00
November 34.44 21.66 86.64 64.57 48.6 4.00
December 33.58 19.09 90.10 54.57 0.00 0.00
January 33.52 16.26 87.44 48.08 0.00 0.00
February 32.29 19.97 91.98 58.06 0.00 0.00
March 33.37 21.03 87.67 61.00 0.00 0.00
Total 1814.4 108
VRIDHACHALAM
Temperature | Relative Humidity ) No. of | Wind | Sunshine
Month ° ) sethiell i speed hours
(03 (%) I rainy P
Max. | Min. am pm days
April 35.2 244 90.9 65.4 145.0 3 1.65 7.28
May 36.5 26.6 89.8 66.2 92.2 3 0.97 6.2
June 35.9 26.5 91.7 66.3 156.2 7 0.64 6.66
July 36.7 26.1 91.3 64.5 198.4 9 0.30 713
August 35.9 25.9 91.2 69.0 103.4 6 0.25 9.65
September 36.3 25.9 91.3 64.5 57.7 3 0.44 6.1
October 33.5 24.6 91.5 74.8 107.8 10 0.52 5.30
November 29.9 23.9 92.3 89.9 572.4 14 1.50 2.48
December 29.9 22.9 91.1 80.9 361.4 10 1.81 2.29
January 31.3 21.2 914 77.4 0 0 2.41 6.14
February 33.7 22.2 91.4 76.8 0 0 254 8.4
March 35.4 23.9 89.9 70.5 0 0 2.09 8.62
Total 1794.5 65
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7. LIST OF DCR PUBLICATIONS

Sl. No. Publication Price Rs.
1 Cashew Production Technology (Revised) 60.00
2 Softwood grafting and nursery management in cashew 45.00
(Revised)

3 Annotated Bibliography on Cashew (1985-1994) 75.00

4 Catalogue of Minimum Descriptors of Cashew
Germplasm accessions - | 165.00
Germplasm accessions - || 125.00
Germplasm accessions - || 128.00

Germplasm accessions - IV --

Germplasm accessions - V --

5 Database on Cashewnut Processing in India (2003) 100.00
6 Directory of Cashewnut Processing Industries in India (2003)| 100.00
7 Process Catalogue on Development of an economically 45.00
viable on - farm Cashewnut Processing
8 Annotated Bibliography on Cashew (1995-2007) 205.00
9 Soil and water management in cashew plantations 30.00
10 Biochemical Characterization of released varieties of Cashew|  85.00
11 Pruning and canopy architecturing in cashew 40.00
12 Development of dual mode dryer for raw cashewnuts 90.00
13 Alternate energy utilization of cashew shell cake for 90.00
thermal application
14 Cashew Cultivation Practices (Pamphlet) *
15 Status of Cashew Germplasm Collection in India (Booklet) *
16 Compendium of Concluded Research Projects (1986-2001) *
17 Cashew nutritive value Revised (Brochure) *
18 Insect pests of cashew *

* Free of cost

Price indicated above does not include postage.

Address your enquiries to the Director, ICAR - Directorate of Cashew Research (DCR),
Puttur—574 202, Dakshina Kannada, Karnataka.
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