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g_ mtSION - i-inc ••••••sing Production. .

-":;'lhE! ,projects under this mini-mission aim at developing agrotechnlques,

,:~"?b~rd,managements and pest management to increase the production from

&;~;~~=n~oded doses of NPKon airlayers was inilialed in 1978

~"':\:'tOs••ess the response of fertiliser. There was linear response of yield to nitrogen

~~':}':'''ic8tiOnfrom 250 to 750 g/tree/year. Response of crop in terms of yield to

';,-:'~orus ,and Potassium, however. was noticed onlyupto 150 g/ttee/year.

':;'~1IS from an experhnenc to fj nd out the response of 9rafts and seedlings of

kP~"tYalleties to different levels of nitrogen, have iridlcatep that grafts performed
"t?'::;ffi:tef tilan seedlir:gs. Application of 750 9 N/tres- significantly Increased the

':':,~:.~;;:.'(jas compared to lower doses (250 and 500 9 N/tree). Among the grafts,",. " ,

N~(},M6l1,A 18/4 and BlA 139-1 yielded more than the other varieties tested. It

~Kjf;~~found that different levels of nitrogen did not show any significant difference
iJ,r::.'heUing percentage and nut weight.

~'~ion.

zf ,", An observation trial on irrigation of cashew revealed that irrigation of 200

~;f':":~-utresitree once in 16 days from November to March (10 irrigat ions) increased the

!!J'>:?"f'ld by two fold (7.37 kg/tree) as compared to control (3.54 kg/tree). Irrigating

~I})'<~e-tn 15 day~ ~t th.erate of 200 titres/tree from January to March was found to
~C 'be'lbett8-fthan rtngat-FFtglhe samequantity of water between November to .January.

!,~'_HoW'em~10 irrigations @200 litres/tree from November~March resulted in better

t;<::~d'duin other treatments (5 irrigations). -

~~:,:", ~.



Effect of irrigation on cashew.

Nut yield (kg/tree)

Treatments 1988
Average yield of 2

years (1987 & 1988.)

a. Fortnightly Irrigation @ 200 Iltres/tree

l, November· Janusry (5 irrigations)

u. January. March (5 irrigations)

iii. November· March (10 irrigations)

b. Control (No irrigstion)

CD

4.53

4.93

7.37

3.54

1.47

4.93

5.37

6.25

3.22

1.68

Cropping system.

Attempts have been made to evolve cashew based cropping system with an

objective of increasing the returns during the prebearing period of cashew by

utilizing interspaces in the orchard. Food and fruit crops, forest trees and cover

crops were tried as intercrops. Based on the initial observation on the second year

of planting the growth of both acacia and casuarina among tree crops and

pineapple among fruit crops ara quite promissing as intercrops without affecting

the main crop (cashew). Among the food crops, tapioca and pigeonpee have not

been found suitable as Intercrops, Papaya as an intercrop is not found suitable

as it requires irrigation.

High density planting.

The experiment on high density planting of cashew was initlated in 1983.

Observations revealed that high deinsity plots with 1111 and 2500 trees/ha have

already covered 1heground area intercepting 82 to 860/. light, by sixth year of

planting. The plots wi.th 2500, 1111 and 625 treesrha gave three times more of

yield (603, 635 and 601 kg/ha in the plots of 2500, 1111 and 625 trees/he

respectively) than the plots havi ng reco mmended densi ty of 156 trees /ha (182

kg/hal,

Pruning.

Pruning of leader and lateral shoots has been shown to enhance the yield. It

was observed that leader shoot. pruning in the months of July and' August

significantly increased the yield (13 kg/tree) as compared to control (5.2 kg/tree).

A large scale trial to demonstrate the beneficial effects of prljning is in progress •

.
MINt MISSION ~ II-Increasing Productivity.

The projects under this minimission are aimed at evolving varieties with high

yield coupled with better quality and multiple P8$t re.sistance. Attempts have been

made to achieve this through germplasm coH8CtfDn~varietal improvement through
. .

2



selection and hybridization, evaluating varieties for nutritional quality, developing

an yield index to forecast the yield and identifying / screenlnq varieties for tea

mosquito tolerance.

Germplasm collection.

A total of 27 collections from coasta I reg ion of Karnataka and 18 clonal

collections from coordinating centres have been added to the germplasm collection

during the year. Sixty seven clonal accessions have been planted in clonal gene

bank. With this addition the total number of accessions in the clonal gene bank

has gone up to 153. Based on the earlier performance, accessions with bjg apple

and medium nut (10 Nos'> bushy and compact canopy (11 Nos'>, cluster bearing

habit (12 Nos.) and ear ly' bearing (12 Nos,) have been identifi ed for cia naI

multiplication. Three dwarf, three CNSl free and two boldn_ut types identified

from Goa and Malabar collections have been clan ally multiplied and planted in

germplasm conservation block. Scion banks for the three NRC cashew selections

namely Setection~1 (VTH 30/4 o. ,Selection-2 (VTH 40/1 I) and Selection-3 NTH

107/3 I), proposed for release has been established by planting soft wood grafts

(100 grafts for each selection.).

Varietal evaluation.

In the clonal evaluation of 12 recommended varieties, earliness has been

observed in 9/8 EPM, M 44/3, M 10/4 and H 2/11. In maximisation plot, both

the vari et ies M 10/4 and M 44/3 axh ibitad aarly floweri og and si mi Iar growth du {iog

the second year of planting. A new clonal trial with 14 germplasmselections

made on the basis of superior performance in yield and medium nutsize was laid

out at Shanthigodu.

Hybridization.

In the hybrid evaluation trial, hybrids such as Bla-139-1 x M 10/4, Bla 139~1

x A 18/4, and 1/3 Ceylon x A 18/4, have been found to be high-yielding. Both

A 18/4 And Tree No.1 have been found to transmit boldnut characters to their

progenies. Similarly, earliness in flowering has been observed in progenies which

had M 10/4, Bla 139-1 and M 37/3 as one of their parents. Among the newly

planted hybrids, 29. 5% of the plants flowered after second year of planting. A

total of ten selted progenies were'identified for various characters and selfing was

carried out to generate second generation of selfed progeny.

Yield index.

Attempts have been made to develop an yield index .for cashew to_ enable

forecasting the yield potential of given line/variety. Five characters such as yield.

canopy, number of fruits/unit area, height, weight!100 nut has been employed -for

..



this studies. Correlation and path analysis have revealed that canopy area and

number of fruits/unit area had significant positive correlations and direct effects

on yield. Height of the tree and number of fruits! unit area had significant positive

indirect effect on yield through canopy area.

Quality evaluation.

Variation has been noticed among the varieties (VTH 141, 142, 60, 168, 177,

30 and 59, UllaH, UllaJ·2 an(;f CNSLfree) with respect to in vitro digestibility of

kernel proteins by proteolytic enzym~ ·10 vitro digestibility of kernel protein from

VTH 30, 60, 59, 141 and .unel-2~ith trypsin was comparable with the standards

fixed earlier (> O. 05 A 280 urtitsn5 min). Two NRCe Selections viz. VTH

107/3-1 and VTH 40/1-1, had a low sugar content « 1OA mg%). A total of

sixteen hybrids and selfs were analysed for their sugars, proteins and lysine

contents. Soille of the hybrids and seffs had low sugar (8.5-10.66%), and high

protein (32.4-41. 7%) contents as compared to standards fixed earlier (sugars <14g

and protein> 35 g). Brazillian collection (VTH 711/1) had a high lysine content

of 104.311'9/ mg protein.

Varietal resistance to tea mosquito bug.

Five tolerant types hove been located from hot spot area. Negligible

incidence of tea mosquito population was noticed in five tolerant accessions

such as Kuntur - 24, VTH 54, 151, 152 and 153. A total of twenty/seven hybrids

and ten selfs have been screened for tea mosquito tolerance. Progenies of A 18/4 x

Bla 139·1, M 44/3 x 9/8 EPM, 1/6 Mys. kotekar x 13/5 Kodur, T No.1 x M 10/4

recorded a low score (1 in the scale 0 to 4). Saffs of M 44/3 recorded highest

score of 2 to 3.7 (O to 4 scale).

Biochemical changes due to infestation of tea mosquito bug ..

Studies on biochemical changes during infestation of tea mosquito have

revealed the reduction of sugars, amino acids, chlorophyll and carotenoids with

increased feeding doration. The contents of phenols, ortho-dlhvdroxy phenols,

and proline increased initially followed by a decrease during periOd of infestation.

SUPPORTIVE PROGRAMMES.

Research 'programmes under this mainly offers the support to two mini

missions and transfer of technology.

Vegetative propagation .

•. The percentage of success with softwood grafting has been low during

Jan uary-June (10 to 55%) and was qui te high during July- November (66 to 8.2%).

The maximum percent6ga of success has been recordedinm.emonth of September

(82.3%) and the percentage of success in softwo09 graftifl(J was more than 60%

when VTH 174 was used ES root stock.
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Top working.

Top working of sixty old trees (14·15 years) with M 10/4 was attempted

during June, July and August. Although, the initial success was quite good, drying

of slumps was noticed at a later stage, which resulted in only 23% survival.

Training.

A total of forty officials and farmers belonging to different State Organisa-

tions underwent training on Cashew Production Technology and vegetative

propagation of cashew- A one day training programme was organised for cashew

demonstration farmers. A Vietnamee trainee underwent training for six months

on various aspects of cashew production and cultivation. A seven day training

programme on cashew production and processing was organised for five member

Vietnamee delegation.

During 1988 planting season. a total of 18,489 grafts have been distributed

from the centre of which 12.194 grafts distribution among farmers and 6295
grafts for Government agencies.

Production of parental materials.

Among the 25,000 grafts of different released varieties and germplasm

material, 24,000 grafts would be available for distribution among development

agencies and farmers during 1989 planting season. A scion bank of nineteen

released varieties and three pre-released varieties has been established at Shanthi-

godu by planting softwood grafts.

Demonstration plot.

Twenty cashew demonstration plots (0. 4 to 0.8 ha each) have been

established in Puttur (14 Nos.), Buntwal (4 Nos.) and Belthangady (2 Nos.)

taluks of Dakshina Kannada by planting softwood grafts of released varieties/elite

material supplied by NRC-Cashew. The expenditure for establishing and

maintenance of one hectare cashew plot dUling the first year ranged from a

minimum of Rs. 1381 to a maximum of Rs. 8187 depending on the nature of the

plot. This programme has been taken up in collaboration with Directorate of

Cashewnut Development, Cochin .

.Oata management.

Data base for (i) Monitoring monthly expenditure,. (ii) pay and allowance

(iii) grsfts allotment and (iv) AICCIP activities, have been made.



REPORTS ON

ONGOING PROJECTS



MINIMISSION - I

INCREASING PRODUCTION

There was a linear response of yield to

nitrogen application from 250g to 750 g/tree/year.

The grafts performed better than seedlings.

Among the grafts, M 6/1. A 18/4 and BLA-139-1

yielded more than the other varieties tested.

Supplementary Irrigation during November to

March (10 irrigations) @ 200 litres/tree once in

15days doubled the yield of treated plots. Acacia

--and casuarina among tree crops and pineapple

among fruit crops are quite promising as inter-

crops without affecting cashew in the second

year of planting. High density plots with 2500,

1111and 625 tress/ha gavs 300% more yield than

the plots having recommended density of 156

treeslhe, leader shoot pruning in the month of

July and August significantly increased the yield

(13 kg/tree) as compared to control (5.2 kg/tree).



Agr. I (a) (176) : Nutritional studies in cashew

a)- Effect of graded doSeS-oaf NPK fertilizers on till

Prodw:tivitv -of IS'ger. flndSe&dlings

(Re M61nClal a~ N'-Yaduktim~~)_ -

This experimentwas initiated during 1978 wfth a view to investigate tb

nutritional requirementof cashew plants raised by seedling and airlavsrs, TWI

separatetrials both for seedling and air-layers are in progress with nitrogen

phosphorus and potesslurn.applied in three doses each using 33 factorial confound

ed design. The seedling progeny showed large variation "-Jo yield from plant tl

plant for all these v-earsand assuch the trial with _seedlingprogeny has beer

discontinued. '

The observations iecordedon yield in the Jayerplot have shown a lineal

trend with incr&a$8ddostls ofriitrooen ~,frOri12-50gto 750gper tree per year, bu:

application of pllosphorusand potassium shoWeda linear_trend upto 1509/ treel

year (Fig. 1.1).

(b) Agr. I (b) : Responseof high yielding varieties of cashew to

different levels of nitrogen.

This experiment aims at evaluating the eight promising selections identified

from the germplasmcollection of cashew available at Vinal, for various chara-

cters. The experimentwas planted.at Vittal during 1983 with the varieties viz,

WBDe-V, M 6/1,M ,~10/4, M 44/3, Tree No.1, A 18/4, 13/6 Kodur and Bla-139-1

as subplot treatments The two other factors are (1)the levels of nitrogen viz. 260,

500 and 750g perplant!year, keeping P and K constant (125g/tree/year) and

(2) two types of plantinginateriafs viz. seedlings andgrafts. The trial was laid out

in a split plot design with two replications.

Observationsrecordedon yield among the grafts showed maximum in M 6/1

followed by A 18/4 andBla 139-1 and among seedling Pbp:ulationM 6/f,' 13/5

KodurandA18/4gs119 more yield-{Table 1.1). Uwas:" observed that grafts

perfo;med better th'an the -'seedling' showing more than f65gnut wt)tree/year.

Apt;llic_ationof different levels:of nitrogen did not show any significant difference

on individual nut weight and shelling percentage ('tables 1.2 and 1.3). In the

caseof s~lings-nut weight was .maxrrnumIn Bla~139';1(7.21g) and minimum in

WBDC~V(4.83g), whereas in gra1ts, it was6.S9g in A 18/4 .end 5.3g inM 10/4

(Table 1.2).
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Table 1.1. Reaponse of h~h yielding varieties ofoashew' to different

doaes·ofNitro:gen •. -·(Nut yield)- (Wt~"in gram/tree)

N.levetl

N·260 N-SOO N-750
Variety Meen Seedling Graft

WBDC-V 851 589 1069 836.3 801- 872
M 6/1 947 825 1238 1003.3 853 1153
M 10/4 "690 558 1202 816.6 744 889
M 44/3 551 858 786 13:1-.6 609. 855

A 18/4 61-6- 875 1235 9,)8.6 816 1000
Tr. NO.1 250 343 275 289.6 290 288

Kodur 13/5 703 472 1167 780.6 816 745

BLA-139-1 699 913 668 760.0 535 985

Mean 663.4 679.13 955.13 683 848.3

CD for N =; 114.05

Table 1.2. Response of high yielding varietiHofoashew ~o diffafent

levels of Nitrogen. (Individual nut weight in grem)

Variety
N levels

Mean Se.dllng Graft
N-250 N-50a N-750

WBDC-V 5.20 5.68 4.98 5.28 4.83 6.78

M 611 5.21 6.65 5.26 5.70 6.41 5.94

M 10/4. 6.53 5.75 5.94 8.08 6.88 6.30

M 44/3 5.41 5.62 5.24 5.42 6.37 5.69

A 18/4 6.9,) 6.45 6.53 6.62 6.43 6.82 -

T. No.1 6.06 5,42 6.29 5.92 5.33 6.51

Kodur 1315 7.52 6.18 6.69. 6.79 7.01 6.58

BLA-139-1 6.64 6.97 6.20 . 6.:60 7.21 5.99

Mean 6.18 6.08 5.89 6.06 6.07

Table 1.3. Response of high yielding varieties of cashew to different

levels of Nitrogen. (Shelling percentaQ~)

Variety
N lavels

Maan Seedlings Gr,ft
N-250 N-500 N.750

WBDC-V 26.18 28.39 27.24 _ 27.27 27.78 26.;6

M 6/1 28.23 27.63 25.87 27.24 21.74 26.75'

M 10/4 27.82 27.72 26.74 27.40 27.64 27.22

M 44/3 27.77 28.23 28.87 -2929 27.87 28.81

A 18/4 26.93 28.26 27.30 27049 26;57 28.27

Tr. No.1 27.53 - 30.60 28.83 28.98 .30.00 28.36

Kodur 13/5 28.01 2792 27.31 27.74 28.79 29.76

BLA-139~1 26.87 27.89 28.93 27.89 26.00 28.55

Mean 27.4 . 28.8 27;3 27.94 27.54
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The soil samples taken at the top 0.25 em depth during February were

analysed for organic carbon, P20li and K20 content and it was found that the

organic carbon was 1.26% and P20,; and K20 content 18.25 and 132 ppm

respeeti veIy.

The analysis of leaf tissues revealed that the nitrogen content increased from

1.32% in case of plants applied with 250g nitrogen/tree to 1.71 % in case of

plants applied with 7509 nitrogen per tree. Similar trend was not observed in case

of P and K content in the leaf tissues (Fig. 1.2).

Fig. 1.2
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Agr. III. Effect of irrigation on CaShew.
(N. Yadukurnar, RcMandaf).

This project envisages to study the response of cashew to supplementary

irrigation during two flowering phases, 10 work out the critlcal.staqes of irrigation.

Considering these-aspects.ten.robsetvatlonet trial Was laid out in 1986 at NRCC

E?<perimentalStation, Shantmgodu with the following treatments imposed on 13

year old cashew trees.

(a) Fortnightly irrigation .@ 200 Iitres water/tree during

(1) November" Januar"{ (First flowering phase)

(2) January - March (Second flowering phase)

(3) November· March (covering both phases)

(b) Control (No irrigation)

The observation 8, recorded duri n9 February to Apri t has revealed that the

irrig atlo n has di teet effect on fruit. retention. There was an increasei n fruit· reten-

tion in all the treatments as compared to control (Table 1.4). Maximum fruit

retention was noticed (44%) in the third treatment where irrigation was given

from November· March.

Table 1.4. Effeet of irrigation on fruit retention

Treatment Fruit .et No. of nut.
herve.ted

% fruit

retention

Irrioatlon once in 16 days

NoV - Jan 27

Jan ~Mar 16

Nov ~Mar 25

Control 13

9

6

11

4

33.0

37.5

44.0

~0.7

The soil moisture studies were conducted to find out soil moisture percent

at two depths viz. 0-50 cm and 50-100 em in each treatment rnonthwlse, one

day prior to next irrigation from November - March. The details ofthe observations

recorded are given in Table 1.5 and Fig. 1.3. The soil moisture was determined

by gravimetric method (oven dry basis). The data revealed that the soil moisture

at field capacity (2 days after irrigation) was 24% and one day prior to next

irrigation was 19.15%. In irrigated,pIQt, the moisture content one day prior to

next irrigation, was 21.66% in November and it decreased in the progressive

month and finally in March it was 17.60% (Table 1.5). In the control plot, it

varied from 15.06% (in NOVember) to 9;02% (in March). The cornperatlve higher

moisture content during November can-be attributed to the precipitation received

(173 mm) during the period.



Table 1.5. Moisture content of su»l-(%) MOn'th-wis&'~t-two depths --

'One day prier to next "irrlgation

Control
Mean

Depth

0·50 em 60·100 em
0-50 60·100 Mean

em em
:

1400 16.12 15.06 22.51 20.81 21.66

10·35 9.65 10.00 20.25 20.10 20;17

9.20 9.40 930 18.77 19.29 19.03

8.61 9·43 9.02 1782 16.80 17.31

9.21 8.132 9.02 18.00 17.20 17.60

10.48 19.15

Months

Nov

Dee

Jan
Feb

Mar
Mean --

The moisture content of the treatment plot November - January after

discontinuation of irrigation from January to March reduced gradually -and it was

1'2% in March which was 3% more than the control plot. There is no marked

difference in moisture contentat two different depths.

Irrigation' @ 200 lit. of water/tree once in 15 days from November·March

(10 irrigation) resulted in significant two fold increase in yield_ (7.3 kg/tree) as

compared to control (3.54 kgltree) indicating a definite response for irrigation

{Fig 1.4). It is also confirmed that irrigation from November - March Is signifi-

cantly superior to other treatmentsof irrigations i.e. November ~ January and

January - March (5 irrigations each).

Agr. IV: Cashew bElIsed Cropping8ystems -Inter and mixed cropping.

RC MendE", N Yadukumar and E Mohan).

This project was initiated at NRC - Cashew, Puttur with a view to find out

suitable lntercrops that can -be grown in the cashew plantations in the initial years

of orchard establishment which will enhance the economic returns, the' project

also aims at the identification of the appropriate food crops, fruit crops, forest,

tree crops and cover crop through cashew based farming system under rainfed

conditlons. The details of the crop combinations are as follows.

1. Annuat.tood crops

2. Fruit crops

3. Forest tree species

Cashew + Tapioca

Cashew + Pigeonpea (Redgram)

Cashew + Pineapple

Cashew + Papaya

Cashew + Guava

Cashew + Casuarina

Cashew + 5ubabul

Cashew + Acacia

Cashew + Mucuna

--'



Fig. 1.3.
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Fig. 1.4.
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The preliminary observatlons on the main and lnterJmixed crops were

recorded after one year of their orchard life except for red gram and tapioca whi-ch

was done at the time of harvest. Observations such as groWth characters (Table

1.6) light interception (Table 1,7}, ground· coverage by different crops (Table 1 8)

and cost of cultivation and returns of lntercrops CTable 1.9) were made.

Cashew

Maximum -heig.ht, girth and spread of the main crop (Cashew) were recorded

in the plots inter]mixed cropped with redgram, pineapple, Mucunasp., casuarina
. ,

and acacia as compared to the cashew planted with Tapioca as intercrop, This

indicates the competition by tapioca in the initial growth stage of cashew plant

(Table 1.6). The canopy coverage' of cashew varied from 1.3 to 3.2% of the

given area and the Iig ht interception fro m 1 to 2.4 % withi n one year of its groWth

period (Table 1.7).

Food Crops:

a. Tapiqca: (Manihot escu/enta) The tapioca harvesting was done at the

10th month of planting. The average height of the stem of tapioca was 2.28m

which was double the height of cashew plant (1.0m) in the same plot. The root

length of tapioca was found to be 30.4 em. Tapioca plants utilized maximum

light, intercepting 65% of light (Table 1.7>the root and shoot ratio was found 10

be 1.25 : 1.97 showing a high harvest index. The f.resh tubers harvested from the

plot has worked out to 5 tonnes/ha and the cost of production to As. 2244/ha.

The amount realised from the sale of fresh tubers·@ As. 1/kg. was Rs.5000/ha.

<Table 1.9).

b. Redgram: (Cajanus csjan) The variety Vaishaki was harvested during

December after 6 months of planting. The total biomass production was 46

quintals/haout of which, the grain yield turned out to be only 1.5 g/ha because of

the frequent attack by pod borer. The cost of cultivation was calculated to

As. 2202jha in the first year of cultivation in a vifgin land and the amount realised'

from red gram seeds was As. 2400/ha (@ Rs. 16.00/kg) giving a net profit of

Rs. 378/ha (Table 1.9).

Fruit crops

a) Pinflspplfl'( Ananas comosus): Pineapple is a biennial fruit cropwhich is

commonly grown in the laterite tracts of this region. The crop has established

well and the growth observations recorded so far showed an encouraging trend.'

The average height of the plant recorded was 86 em bearing 53 ~ 56 leaves and

the interceptio n of Iig ht by thi It crop was 61 .5% (Tab Ie 1.7). The cost of cultl va-
tion was worked out to Rs. 10,25Ojha (Table 1.9) in the first year which include

Rs. 30001 ~ being the cost of pineapple suckers also •.



b) Papay. (e.,ics papaya): Papayawas planted in the interspace after the

establishment of the mai i1 crop. Observations rec.ordedaftetfive months of planting

revealed that the canopy -of the papaya has covered 13.9% of the given area. The

interception of Iight by the crop at the flowering stage -was 11%.

c) Guava(Psidium guajava):Guava was also planted in the field after the

establ ishment of cashew. the observatio ns recorded after five months of pi anti ng

showed the canopy of the crop covering 6.2% (Table 1.8) of the area and the

light intercepting upto 4.90/0 {Table 1.7). The cost of cultlvatlonworked out to

Rs. 2800jha (Table 1.9).

Cover crops:

Mucuna b,actsata was planted in the interspace using unrooted cuttings.

The cover crop has established well but it covered only 30% of the given area

(Table 1.8).

Tree spices

a) Casuerlna ': (CasuBI'ins equistltifolis). It showed a steady growth and

attained just double the height of cashew in the same plot (casuarlna w 240 em.

and cashew - 118 em). The canopy coverag90f casuarina was more (16.76%)

than that of cashew (2.7%) in the given area (Table 1.8). The casuarinaplants

intercepted lig ht upto 14.3% tTab Ie 1.7). The crop was allowed to grow $traig ht

by cutting SIde branches uoto 60 em height and the biomass of the same was

worked out to 1.6 tonnes dry welght/ha and has been recycled by incorporating

in the soil around the b sse of tha plant. The cost of cultlvstlon/he in the initial

vears was As. 3000/ha (Table 1.9),

b. Leucs8na (Subabul) (J.eucsenB/eucocepha/e): Subabul plant in the

interspace of cashew was also shown better growth than the main crop (Subabul

141 ern and cashew 107 cm) as in the case of casuarina (Table 1.6). But the

ground coverage by the canopy of the subabul was onlv 5.75% (Table. 1.8) which

is mTnimum among the tree species planted along with cashew. The coverage by

cashew in this plot was only 2.1%, and ,the canopy coverage of both the crops

was 7.8% (Table 1.8). As a result of poor canopy, the light interception was

only 2.9% during first year of growth (Table 1. 7). In the initial years, the subabul

plants were protected against thesttackof rabbit with thorny bamboo fence and

hence the cost of cultivation has increased to Rs. 3500/ha (table 1.9).



c. Acacia (Acacia" lIurlCuliformis) : Acacia- growth wasbetter than that

of cashew planted in the- same plot (Acacia200'cmand:cashew 115.9 em) (Table-

1.6). The area covered byC

licacia w8s'38% 'of 'th~givenarea whf.ch'i~ more-than

double that of ,casuarina··(fab-let.8). "-Acacia fntarc9pted23.4%of the fallen

light int he plot, (Ta-ble 1.1). '

Table 1.6 Growth-Qharacters of Cashew and rntercrops

(1 year aft~kplanting)

'. Height (ern) Girth (cm) Av.'Canopy

Treatment Main ',1I1ter Main Inter-
'. spread EW&NS

-:'Main 'InUIt
Crop c:top Crop Crop - Crop Crop

Cashew -t teploce 99 "244 10.4 103,0

Cashew + R&dlJf'am ,125 '. >,1-20' 13;2,' 161j,3

Cashew + Plfieapple 12!i -. 'SO 13;'0 160.7

Cashew + Papaya 110 112 11 0 918 117.3 124.4

Cashew + Guava 116 75 11.5 312 115.2 72.0

Cashew + Mucuna 112 12.2 131.0

Cashew + Cesuai'lna 118 240 12.6 7.20 131.9 122.0

Ceshew+ SUbabul 107 ' 141 11.0 2.30 118.2 70·0

Cashew + Acacia 1t8 200 10.9 7·70 118.5 185.0

Cashew alone 109 125 1320

Table 1.7 Light Interception

Treatment
Cashew Inter:crops

mmol/plot/sec % mmol/plot SeC %

Cashew + Tapioca 8.CO 1.0 498.0 65.0

Cashew + Redgram 11.0 2.2 3988 51.8

Cashew + Pineapple 18.4 2.4 471.B '61.5

Cashew + Papaya 9.4 1;2 84.9 11.0

Cashew + Guava 10;' 1,4 383 4.9

CEishew + -Casuarina 14.8 1.9 109.9 14.3

Cashew + Acac ia 9.7 1.3 179.6 23.4

Cashew + $ubabul 11.7 1.5 22.2 2.9

Cashew + Mucuna· 11.6 1.5

Caahewalone 12.1 1.6

Light intensity in thaopen = 767, mmoljplot'sec

Plot size "" 384 sp-;m.



Tab'e 1 .8. Ground Coverage by Cashew (main crop) and inter I
mixed crops (%)

Ground Coverage! plot (%)

Cashew h"ltercrops Total

Cashew + Tapioca 1.3 75.0 76.3

Cashew + Redgram 3.0 75.0 78.0

Cashew + Pineapple 3.2 63.0 66.2

Cashew + PaPllya 1.7 13.9 15.6

Cashew + Guava 2.1 5.2 7.3
Cashew + Casusrina 2.7 16.7 19.5

Cashew + Acacia 1.7 38.0 39.7

CesheW + Subabul 2.1 6.7 7·8

Cashew + Mucuna 2.1 30.0 32,1

Cashew alone 2.1 2.1

Table 1 .9CoBt of cultivation and returns

Treatment

Cost of cultivation

of Intercrops/ha

Rs

Total

Income

per he.

Net profit from

intercrops

Rsjhe.

Cashew + Tapioca

Cashew + -R8ldgram

Cashew + Pinaapple

Cashew + Papaya

Cashew + Guava

Cashew + Cssuarina

Cashew + Subabul

Cashew + Acacia

2244

2022

10250

2800

2000

3000

3500
3000

5000

2400

3756

378

Thus out of the tree spacies tested, acacia has grown very fast and covered

38% altha given area in the very first yeer itself. This fiidicatesthar the main

crop is likely to suffer from lack of light from second year onwards. To overcome

this, lopping of lower branches at least upto 2 m height of the acacia plants have

to be taken up during the subsequent years.

Phy. III. High density planting of cashew

(N Yadukumar and E Mohan) .

•. The experiment was laid out at NRCC Experimant~1 station, Shanthigodu

during 1982 in order to study the growth behaviour and production potential of

cashew under high density planting system. This also aims at the evaluation and

recommendation of the most suitable density of planting cashew trees that may

increase the crop production per unit area. The experiment was pIanted with five

treatments such as Spachlg of planting at a distance of 8x8m, 6x6m, 4x4m, 3x3m,

and2x2m in five replications. TMs will accomodate 156, 278, 625, 1111 and

2500tr98s per ha with respect to the spacing mentioned above.



In the .6th year of planting, the observations recorded on growth characters

like girth, height and spread revealed the significant differences. The details of

the data analysed are given in Fig. 1.5. Owing to the closer spacing, the trees

attained minimum girth (43.2cm) in 2x2m spacing as compared to widely spaced

trees, 51.4cm in 6x6m and 49.2cm in 8x8m. Maximum height (7.49m) was

observed in 2x2m spacing and minimum (4.79m) in 8x8m spacing. With regard to

spread. minimum spread was observed (2.50m) in 2x2m spacing and maximum

in 8x8m spacing and 6>.6ril spacing (5.4m).

Fig. 1.5

Growth characters as affected by
d ifferentspacing

(6,thyear of planting )
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b) Papays(Cs,ica papsys}:Papayawaspianted in theinter$p8ce after the

establishment of the main crop. ObservatiollSr.cofded after fiVemooUl$of planting

revealed that the canopy of thepapayab$scri~d13.9% oithe,ght.~"area. The

interception of light by the crop at the'flowering stage,was 11%. -

c} Guavs(Psidium gusjalliJ):Guava was also planted in the field after the

establ ishment of cashew. The abservat io ns recorded after five months of pi anti ng

showed the canopy of the crop covering 5.2% (Table 1.8) of the area and the

light intercepting upto 4.9% (Table 1.7). The cost of cultivation worked out to

As. 2800jha (Table 1.9).

Cover crops:

Mucuna b,sctesta was planted in the interspace using unrooted cuttings.

The cover crop has established well~ut it covered Only 30% of the given area

(Table 1.8).

Tree spices

a) Casuarinar (Casuarina equis9tifolia) _It showed a steady growth and

attained just double the height of cashew in the same plot (casuarlna ~ 240 em.

aod cashew - 118 em). The canopy cover age of ca susri na was more (16.75%)

than that of cashew (2.7%) in the given area (Table 1.8). The caeuartna plants

intercepted Iightupto 14.3% lTable 1.7). The crop was aUowed to grow straight

by cutting side branches upto 50 em height and the biomass of the same wag

worked out to 1.5 tonnes dry weight/ha and' hesbeen recycled by incorporating

,in the soil around the. b~se of the plant. The cost of cultlvatlon/ha in the initial

years was As. 3000!ha (Table 1.9),

b. LeucaBna (Subtlbul) (!eucaBneI8ucoc8phale) .. Subabul plant in the

lntsrspace of cashew was also shown better growth than the main crop (Subabul

141 ern and casheVll1 07 em) asin the 'case of casuarina (Table 1.6).;, But the
ground coverage by the canopy oUbe subabul was only 6.75% (Tabl~ 1.8lwh-ich

is minimum among the tree species planted along with cashew. TM co\l'8l1!te:by

cashew in this plot was only 2.1 %, and the canopy coverageofbolh the ClopS

was 7.8% (Table 1.8)- As a result of poor canopy, the light f11terception was

only 2.9% during first year of growth (Table 1.7). In the initial-years,the,subabuJ

plants were protected against the attack of rabbit withthorny bs(llbpo fence and

hence the cost of cultivation has increased to Rs. 3500/ha (Tabl& 1.9).' '



c. .Acacis .(Acacia ',tiur/culiformis) : Acac ta growth waS. better than that

of cashew planted in the same plot (Acacia200cm and cashew '115.9 em) (Table

'La). The area covered by'acacial;'Vas'38% 'of' th~ given stes whIch is morefhen

do uble th at of casuerl na (Table' 1.8). -"Aeania intercepted 23 .4% of the fa f Ien

light In the plot (Table 1.7). . .

Table 1.6 Growth Characters of cashew andlnte.rcrops

(1 year aft~l'plah1ing)
.,~

Table 1.7 Light IntEli,rception

Treatment %

Cashew + Tapioca.

Cashew. + Redgr8ni

Cashew.+ Pineapple

Cashew + Pilj)aya

CasheW + Guava

Cashew +cs8-uar-ina

ba.hew + AcaCia:.=~~~

"Cilshew

mmottp-Iot/sec
. 'os.·

&':co
17.0
'18.4'

9~4
"10.1 .:

14'.8

9.7

11.7
1'L-6

12,1

%

1.0

2.2
2.4

1.2
1,4

1.9
1.3

1.5

1.5

1.6

. ". " ....

Light intllnsitYln 'the opttn = 787 mmol/p-I~{/~~C'

Plot size =384 .p.m,

'Inter:crops

mmol/plot sec

498.0.
3i}a- 8

4-1t;8

84.9'

383

109,9

,179.6

22.2

..

65.0

51.8

'61.5'

11.0

4.9

t4.3
23;4

2.9



In the .6th year of planting, the observations recorded on growth characters

like girth, height and spread revealed the significant differences. The details of

the data' analysed are given in Fig. 1.5. Owing to the closer spacing, the trees

attained minimum girth (43.2cm) in 2x2m spacing as compared to widely spaced

trees, 51.4cm in 6x6m and 49.2cm in 8x8m. Maximum height (7,49m) was

observed in 2x2m spacing and minimum (4.79m) in 8xam spacing. With regard to

spread, minimum spread was observed (2.50m) in 2x2m spacing and maximum

in 8xam spacing and 6>.6mspacing (5.4m).

Fig. 1.6

Growth characters as affected by
d lffere-nt ,sfeCing
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When the values were computed to see the ground coverage in the given

area, it was fou nd that the canopy coverage was more than 100% incase of 2x2m

spaced plot which indicates the need for thinning out the population. In the case

of normal spac ing (8x8 m) the canopy coverage was only 35.7% (Fig. 1.6). With

respect to light interception, maximum (86%) WES observed in 2x2m spacing plot

and minimum (52%) in the normal spacing (Fig. 1.7).

Fig. 1.6 Ground coverage by the crop canopy

6th year of planting

..~

6.6 rn

2)(2 m



Fig.1.7

Light interception by the crop
, (6th year of planting)

52.1 X

77 f

4)l4m

86,.1

2.201
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The dry brenches produced in different spacing treatments ranged from 9.50

tonnes{ha in 2x2m spacing - plot to 0.90 tonnes I ha in normal spacing plot.

The occurrence of weeds in lhe interspace in 8x8m spacing was more (22.80

10 r nes/ha) than 2x2m specinq (0.43 tonnes/h a) (Fig. 1.8).

Fig. 1.8
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. >·,'T.fiMt5'4:iataOtl yield revealed that maintaining hig_h population density of

_ ..:2500; 1111 and 625trees/ha yi8ld~ significantly more nut weight than the rest

.... c)fiM-tre,atments (Table 1.10).

_-_TfIcbIe-1.1 o Yield as affected bY' density

Yield Nut Wt:kO,ha

1988DeneJty/ha
Previous yield Nut Wt:.

kg/ha1987

156

278
625

1111

2500

CD

186.6

208.8

601·2

635.2
603.4 .

32~.9

181.6

226.5

__592.5

757.8

180.0
318.3

Ent. III (176). Pest management in Cashew. (0 SundatatSiju)

This project was inltlated at CPCRI, Vittal during 1972-'73 in order to evolve

suitable chemical control schedules for combating the major pests of cashew

effectively end economically with special reference to serious pests tike tea

mosquito (Helops/tis antonii) and cashew stem and root borer (P!ocaederus

ferrugineus).

a.Biologica/control of cashswstem and root borer

During the period under report, as biological control three trials with grubs

and two trials with adults were undertaken for testing the baculovirus of

rhinoceros beetle on cashew stem borer grubs and adults. The details of the

treatments and the results obtained are presented in the tables 1.-11and 1.12.

Maximum mortelity of grubs due to baculovirus treatments was noticed in

the trial I and same trend icould not be seen in the subsequent two trials

(Table 1.11). In the baculovirustreatedgroup, the mortality of the grubs ranged

from 80 t01 00%, whereas, in the control group also considerable mortalltv was

noticed (50~75%). In general mortality was noticed iiI-the baculovirus treated

groups after prolonged perJ:od (2-3 months) indicatingJhe16wednfectiondue to

baculovirus .

..
The.-edult beetles of stem borer (PlocHdsrus,.'srrugineus) WES also

. . - . . .

treated with baculovirus inoculum. The aduhbeetles wereallo-wedto swim in the

bac ulov irus inoculum conta injQ94"o -sugar -foi'30iYIi-nufes and control beetles

were allowed to swim-iri4%,sugars9lYtt-6h-for30Illinutes. ,Two trails were

carrledouton these :aspects;-andln t-he:second trial two species of beetle

{P.ferrugintlU$ andP~ o'Jij,us-)were:td-ed-and the.result are given in Table 1.12.
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Table 1. 11. Effect of, baculovirus of Rhinoceros beetle on cashew

stem: and rOot b0T8r grubs.

Treatment

Percentage of

mortality on

1st month

PercentagEl of

mortality on

2nd month

PfilirCEll'1tageof

mortality on

-3rd month

Totat

percentege

of mortality

Trial I

(treated on 12.7.1988)

oral feeding

(0.2 ml grub)

Oval feeding+ Bark

faeding (12 hr) 20.0

Bark feeding (12 hr) 40.0

Control + Buffer feed ing

(0.2ml/grub) 26.0

Control - 0.0

Trial II (treated on

13.10.88)

Oral feeding

(0.2 mllgrub)

Control

Trial III

(Treated on 6.1.89)

oral feeding 0.2

ml/grUb)

Baculovirus

Contaminated 16.7

cowdl.ing fe8dlng (12 hr)

Contro I+buffer

feeding

700

30.0+20.0p

0.0

30.8

75.0

20.0 10.0 100.0

60.0 10.0 90.0

:100 30·0+20.0p· 80.0+20.0p

00 50·0 75.0

26.0 25.0 60.0

0.0 3O.0+20.0p

33.3p 33.3p

15;.• 46.2+

+23.1p 7.7p 30.8p

33.3p 16.7p 16.7+

50~Op

0.0 0.0 75.0

p' - Mortality as pre pupa & pupa

Table 1.12. Effect of Baculovirus of Rhinoceros beetle on adults of

c8shewstem and root borer.

Details

Trial i (treated on 10.10.1988)

Baculovirus Control

treated

Tr iel II(treated on 30.12.1988)

Beculovlrus Control

treated

p.f. p.f.p.o. p.o.

MortalitY on

1st month (%) 62.5 33.3 25.0 16.7

MortalitY on

lind month (%) 25.0 66.6 50.0 66.7

MortalitY on

III month & after ,0.0 0.0 25.0 0.0

Total mortality{%) 87.5100.0 100.0 83.4

p.t, "",PIOGaaderus f/1rfug;neul. P.O; = p. ooesus

0.0 0.0

76.0 50.0

0.0

76.0
-"

0.0
50.'0



-; In this trial maximum mortality due tobaculovirus treatment could be noticed

,S/j$ri'th' first trial during first month. But in the second trial, extent of mortality

~y;,'Wa.same both in treated as well as in control. Since above st udies were taken

r:<'u'p in a small group of beetles (6-8), the trial will be repeated including sufficient

""number of beetles in each group for further confirmation.

b. Surllsy of natural enemies of cashew stem and roof bor.r.

A total of one hundred and sixty grubs were collected in order to identify

the natural enemy complex of'this species. No natural enemy/pathogen could be

noticed. The survey will be continued.

c. Chemical control of feB mosquito bug.

A large plot trial (@ 100 trees/treatment) with three treatments viz.

(i) Decamethrin 0.002% (ii) Endosultan 0.05% (iii) control was taksn up at

Elenthila KCOC plantation. Threesprayhigs were giveo during f1ush'ing (November)

fIoweri ng (December). and fru itseting (Febru aryl stages. The data recorded for the

control of tea mosquito bug (Table 1.13) revealed that both chemical treatments

recorded min imum damage of shoot and panide rang in~ from 1.1 to 12.2 % of shoot

damage and 20.4-10 28.4% of panicle damage, whereas, the untreated control

recorded highest shoot damage of 27.0% and panicle damage of 65.2%.

Table 1.13 Chemical control of tea mosquito bug.

% pretreatment % damage after % damage after % damage after

Treatment damage . 1st 8pray 2nd spray 3rd 8pray

Shoot Panicle Shoot Panicle Shoot Panicle Shoot Panicle

Decamethrin
0.002 % 9.5 0.0 12.2 28.4 3.7 23.1 1.1 25.2

Endo8ulfan

0.05% 7.3 0.0 73 21.2 1 6 21.6 1.9 20.4

Control 10.6 66.7 18.3 42.5 32.0 60.2 27.0 65.2

However, considering the harmfulness against natural enemies complex

particularly spiders; use of decamethrin is discouraged and only endosulfan may

be recommended against the control of te3 mosquito bug and other foliage pasts.

d. Biological control of Chromolasnfl odorata, perennial weed in

cashew plantation.

The larval cultures of p.reuchlHltus pseudoinsulata (Arctiidae : Lepido-

ptera) rsceived from the Bialog ical ContrOl Laborate ry, IIH R. Ban9a lore were

multiplied in the laboratory and a total Of 4724 larvae {S-7 days old} were released

in four locations at Shanthigodu farm and it was found that the larval cultures

failed to establish. Hence further rnultlplicatlon was discontinued. . .



MINIMISSION II

INCREASING PRODUCTIVITY

A total of 153 iJccessionssrebeing maintained in

the cashew clonal gene bank. Based on the earlier per-

formance. 45 accessions were identified for promising

characters viz. apple size, compact canopy, cluster bear-

ing and early bearing for clonal multiplication. The

scion banks for the three NRCC selections namely VTH

30/4-1, VTH 40/ 1-1 and VTH 107/3-/ have been established

by planting softwood grafts. Among the 27 hybrids and

70 asHs tested Bla 139-1 x M 10/4, Bla 13941x A 18/4 and

1/3 Ceylon x A 18/4 ware found to be high yielding. Both

A 18{4 arid T. No. 7 were found to transmit boJdnut

characters to hybrid progeny. In a survey to locate

tolerant types t01MS, five promising trees were

identified in the hot spot areas. Progenies of crosses

A 18/4 x Sla 139-1. M 44/3 x 9/8 EPM, 1/6 Mys. Kotskar x

13/5 Kodur. r. No. 1 x M 10/4 recorded a low score

against te. mosquito sttack (a score of 1 in the scale of

0.•4). During the period of tea mosquito infestation.

phenols ortho-dihydroxy phenols, and proline contents in

infested tissue increased initially followed by a decrease.



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

of cashew germptasm

(KRM Swamy and Thimmappaiah)

The main objective of this project is to collect the indigenous aswell as exotic

germplasm accessions and evaluate and maintain them for crop bnprovementprogr-

amma and also to support thecashew researchworkers in the countrY-by supplying the

required materials. This project was tnitiated. at Central Plantation Crops Research

Institute, Regional Station, Vittal during 1972 and at present after the establish-

ment of National Research Centre for Cashew (1986) a total of 292 accessions

are being maintained of which 161 are maintained at Vinal and the rest at NRC-

Cashew Experimental Station, Shanthlgoou. The coltection also includes a few

related species such as A,,8,Otlrd/uin mlcrocsrpum.A. pumilum and

A.orthonlsnum.

During_the P9riodund~ report. Odip:i,Kundapur~ Betthangady. Puttur and

Karl<alataluks of Dakshina Kannada district were surveyed and 22 cellectlons

were added. These collections include genotypes of bold nut site. cluster bearing

types, bold kernel and big apple types (Table 2.1). In addition to this, 26 co lIe-

ctions were received from coordinating centres of which 18 collections are

QvaiJablefor field plantfng. Among these collections five are - reported

10 be resistant/tolerant to tea mosquito bug which has to be confirmed by the

Centres.

Table2.1. Germplasm oolleCt~ from Dakshina Kannada during

1988

Cher.cter
No. of

coneetlone
Collection Number

Bold nut siZe (11g-15g) 9

Medium nut .Ize (7-109) 13

KU-6.7.9: BE·l: KA-5: PU-1.2.6,8

U-2. 3.8: KU-3.4,10; BE-2.7.S:

KA-2.4: PU • 4.7.

KU-4. 10; BE·B; KA-4.

KU·6.7: -BE-'; PU-6.7,8.

U-1; KU. 6,7; PU-1.2.7.8.

KU-6.7.10: BE-1; KA-4; PU·7.

Clueter bearing (>5 fruita/panicle) 4

Bold kernel size (2.5.3.0g) 6

Big epple elze <> 80g) 7

Medium sbelllng % (25-30%) 6

A National Cashew Gene Bank (NCGB) has been astabllshed by planting

'" the clonal progenies of the germplasm available at Vitta-f-and·Shanthig_oduafter

evaluation and diverse genotypes collected from different ResearchCentres -and

lccetlons. During June 1988, 67 clonal progenies were planted @ 6 -plantst

accession Pr9vidinga closer spacing Of 8m x 8m at Kemminjeresulting a toter-of



153 c10nes. The newly planted' clona I accession s als0 inc Iuded the related-species

of Anacardium viz. A. microcarpum. A.pumilu(n_afld AiiN'th.Diti.num. These

three related species could besuccessfully ,gr~don A.OCCidS/nsfe-root stock

(VTH-174) indicating that they are graft comp~ibT.~--The ffeldest'ablishment is

around 97% and have shownsatisfaetor¥groWth. -

The observations on·,gl'Owth,parametersteeorded in the progenies planted

during 1986 and 1987 areigiwn 'in Tabte 2.2.

Table 2.2. Variation for growthcha'i"aeters in the clonal germplasm

accessions

Charaetar % Aeeassions .Class

1987 Planted (30 accessions)

Plant height (em)

Plant girth (em)

(15 em from ground lev")

Canopy spread·NS (Om) ,

Canopy spread·EW (em)

1986 planted (66 accessions)

Plant height (om)

Plant girth (em)

(15 em from ground level)

Canopy spreed (NS) (em)

Canopy spread {EW) (em)

. :t

51·100

101·150

151-200

6·10

11·15

51·100

10H50

151·200

51·100

101·150

151·200

20.0

63.3

16.7

73.3

26.7

43.3

43.3
13.3

50.0

40.0

10.0

161~200

201-250

251·300

301-350

16·20

21·25

26-30

151·200

201~260

251·300

301·350

151·200

201·250

251·300

301·350

8.9
41.0

-44.6

5.3

61.8

46.4

1.8

14.3

60.7

23.2

1.8

17.9

53.6

232

6.4 '



The yield analysis of the~nJ:plasmat Vinal revealed that 12 individual

trees gave more than 15kg nut/year·{table 2.3.) The highest yield was recorded

in VTH-136/1-1 (21. 60 -kg) foUowedby144/4-1 (21.00 kg).

Table 2. 3. Best yielders in cashew germplasm avail~ble at Vittal

(1988)

VTH

No.

13'21

19121

27/21

50/41

71/11

80/211

81/31

120/1 II

136111

134/11

144/41

147131

Parentage

M 7611
M"33/3

A 6/2

EPM 9/8

6/1 DiVancheruvu

8(4 Ramanakapeta

8/5 Chendiputuka

1/3 Ceylon

T. No 100

T No. 110

H-6/22

H 1/3

Yield

(kg)

20.68

16.95

17.00

1922

15.55

17.30
15.45

15.90

21.60

20.30

21.00

15.30

Nut wt. Shelling Kernel

(g) % count/lb.

7.0 25.0 261

6·7 27.0 250

4'5 28.9 349

7.6 26.3 227

6.7 28.4 239

6.0 28.0 233

4·6 29.0 349

5.0 25.7 349

6.0 28,8- 267

6.8 26~5 252

5·0 29.0 313

6.0 28.4 313

Evaluation

The evaluation of the germptasm was continued to identify superior genotype

for various characters such as (1) trees producing big apple and medium sized

nut (2) ti&es with high yield and high shelling percentage (3) trees with bushy

habit and compact canopy (4) trees with early flowering (5) cluster bearing and

high yield (6) trees With high yield and medium sized nut (7) dwarf, CNSL-free

and bold nut size.

A total of ten trees which shoWed big apple and medium sized nut were

identified from the 16 year old seedHngpopulation (Table 2. 4). The variation in

apple size was more than 70 g and nut size varied from 6.4 g - 8. 7 g. Clonal

material prepared from these ten typas have baen supplied to ICAR Research

Complex, Goa for field evaluation.

A total of 10 trees ware marked for the promising characters like high

yield and high shelling percentage but the size of the nut was small (4-6g). The

shelling percent varied from 30-35% and ten years mean yield from 6w 9 kg/tree!

year (Table 2. 5).

Trees with bushv/rnedlum plen; habit and medium/compact canopy were

also ici~ntified (11 Nos,) from the germplasm for clonal multiplication. In t~_is

-group. yield varied from 5-8 kg and having medium sized nut (5.'4 - 8.(fgl~
Their shelling percent varied -from 25-30 (Table 2. 6).' .:-,

,.- .~..' ... -



Table 2.4. Trees producing big apple and medium sized nuts

identified for clonal multiplication

Yield (kg)
VTH

parentage 1977~88 1988
Apple Nut Shelling Kernel

No.
(12 yr mean)

wt.(g) wt.(a) % Count/lb

22/21 M 6414 7.53 7.25 85 8.0 19.6 239

3;)/41 A 18/4 7.49 6.89 69 7.6 26.0 239

92/21 13/8 C.pi.ltuka 6.00 6.98 70 80 V.9 197

106/21 3/35Imh. 8.01 11.93 85 7.2 30.0 216

107,31 3/8 Simh. 8.43 10.&3 74 7.6 28.8 217

133/41 T. No. 109 4.30 2.10 104 6.4 26.7 284

139}41 T.No.121 8.26 ,6.45 110 5.0 25.0 363

146/11 H 3/1 6.58 11.90 80 6.8 26.1 267

146/41 H 311 6.65 10.55 95 6.8 ' 24.5 267

155 L T. No. 44 VTL 4.20· 3.64 83 8.7 26.2 :?06

Except 139/41 and 155L others are supplied to I CAR

ResearCh Complex for Goa, for trial.

'Mean yield of 2 years

Table 2.5. High yieldi(lg trees with high shelling percent identified

for clonal mlJltiplication

Yield (kg)
VTH

198B
Nut wt. Shellingparentage 1977-88

No.
(Mean o~ 12 yra)

(g) %

27/41 A 5/2 8.89 12.aO 4.9 32.3

571111 12/2 Kavitl 9.04 11.75 6.2 33.0

69/11 5/1 o S. punu. 8.30 13.80 6.0 30.0

79/11 8/1 Kodur 9.84 13.60 7.0 30.0

97/21 1/6 Baruva 6.69 12.20 4.5 33.3

99/31 211 BarUVB 4.98 7.85 4.6 32.6

100/41 2/1 Baruva 8.09 11.80 4.5 32.0

10'1/21 2/6 Nealavathi 5.38 8.35 5.0 32.3

108/41 4/2 Slmh. 5.37 6.20 4.8 32.6

135/41 T. No. 111 5.96 4.89 3.85 35.1.



Table 2.8. Trees with bushy / medium plant habit: end medium

compact canopy identified :forclonal mUltiplication

Yield (kg)

1977-88" 1988 Nut wt. Shelfing
(9) %

(12 'yr:~8n). -;

VTH

No.
Parentage

Kernel

count/

lb.

12,'311 M 44/3 4.9& 10·70 7.6 '29.7 .206

19/211 M 33/3 5-.3--1 9;35 6.6 30.0 21~

201311 M 37/3 5.30 9.10 6.2 26.4 284

2&/411 M 104/3 6027, 12.9) 7·0 29-.2 239

3)/21 Al8/4 a.26: 8.15 &.0 28.3 267

30/31 A 18/4 &.34' 6.40 6.0 26;0 302

471U1 8l5.PM, 6.62 10.63 6.& 2$.8 - 324

521111 '1M'JJt,' ~UJ:ltn\, ·~a-.-13 " 14::&6 6.-4: ~~.1 ·· '267

6812U ~i~li:.=a'.':,. '~~l· ';,::'· ,::~_· :8-0" 25:.0, 227

90/111 1).4' ',' _.'2$.0:" 303

141/3lJ H,2/11 i:85:'. .---.(~> 6.0 '2a;S'
~,

Twelve trees were identified as early flowering and maturing types (Table

2.7). These trees flowered early (November) and gave 5O-~75% nut during February.

These plants gave an average yie1d of 6-9 kg with medium sized nut (4.2 - 8. 7 g).

The shelling percent was medium (26-29%).

Table 2.7. Early maturing trees identified for clonal multiplication

VTH.
Yield (kg) Kernel

Perentage 1971·88 1988
Nutwt. Shelling

,No. (g) %
count/

(12 year nte8!1) lb.

27/21 A 5/2 7.79 17.00 4.2 28.9 349

5')121 9/8 EPM 9.2)
"

14.70 7,8 27.0 215

5::1/4/ 9/8 EP,~ 6.49 19.20 7.6 25.3 227

62/411 10/2 St.puram iL33 15;70 5.5 29.1 284

128r211 T. No. 274 7.78 10:..00 4.8 28.0 363

13) 31 T. No.H9 7.S' 14~10 5.2 32.7 245

134111 T. No.110 8.93 2q;50 6.8 26.5 252

137 11 T. No. 100 8.44 21.60 6.1 28.8 .2.67"., "
141/31 H-2 11 6·0J 990 4.7 2a9 349' ,

141/41 H-2 11 6.59 13.-20 5.3 t1.9' 313 '

145/41 H·36 3.55 10.00 5.0 28.5 . e.~165 L T. No. 44 VTL 420 i-i4 8.7 26;2
-.", ".- ...



Table 2.8. Cluster bearing trees with Ii minimum yield of 8 kg

identified for. clonal m\J.l.tiplic.a~ion

VTH
Yield (kg) Kernel

Parentage 1977-88 1988
Nut wt. Shelling

Countl
No.

(Maan of 12·yrs)
(g) % lb.

30/21 A 18/4 8.25· 8.15 e.o 28.3 267

39/31 2/6 Dlcherla 7.85 7.35 6.4 27.1 239

60/21 9J8 EPM 922 14.80 7.8 27.0 215

51/11 9/10 bv. ur. 8;-4-0 11195_ 7.4 21.7 303

52111 10{2 St. puram 8.13 14;05 6.4 25.5 325

57/11 12/2 Kaviti 8.57 10.30 5.3 29.7 302

59/21 13/5 Kodur 9.15 12.45 7.1 24.2 254

105/21 3/3 Simh. 8.01 11.93 7.2 30.3 216

107/31 3/85imh. 8.43 10.93 7.2 303 216

119/41 1/1 Ceylon 9.35 14.40 47 27.1 349

141/31 H 2111 6·00 9.90 4.7 28.9 349

144/41 H 6/22 8.10 21.00 5.0 26.7 378

High yield and medium nut size are the important charactersas far as the

economic yield is concernedand this was noticed in 14 trees (Table 2.9). In

these plants, yield varied from 5-11 kg (averageof 10 years) and nut size from

7. O-g.Og. Thesetreeswere cJonallv llluftipli9d for laying out an experiment at

Shanthigodu. Theseelite trees have a low kernelcount of 210-240/lb.

Table 2.9. Salient features of NRC - Cashew selections

Characters·

Plant height em)
Plent habit

Canopy shape

Flowering season

Harvesting .season

Apple colour

Apple size

Sel. - 1

(VTH - 30{4.)

S~O
Bushy

Medium

Nov-Dec

Feb-Mar

Red
Big

(70 g)

Medium

(7~5 g)

133

25.0

240

8.3

16.3

16

A 18/4

Nut size

No. of nuts/kg

Shelling %

Kernel count/1 b.

Mean yield/year (kg) (10 yr. mean)

Highest yield recorded (kg)

Age of the tree (years)

Original source

Sel. - 2

(VTH-40/11)

9.0
Erect

Medium

Nov-Dec

Feb-Mar

Pink

Medium

(50 g)

Medium

(9.2g)

108

28.6

210

8.8

13.40

16

2/9 Dich.

Se!. - 3

(VTH-107/31)

8.0
Erect

Medium

Dec-Jan

Mar-Apr

Yellow
Big

(70 g)

Medium

(7.69)

131

28.8

210

9.0

25.30

16

3/85 Simh.



Dwarf (3 Nos-) and CNSL - free (3 N03.) plants have been identified for

clonal propagation. The dwarf plants had medium/compact canopy and the CNSL-

free types had medium nut size (Fig. 2. 1).

Fig. 2.1. CNSL Free Types

Based on the evaluation of germplas m for 15 vegetative growth and

reproductive characters, three selections proposed for release are Selection> 1

(VTH - 30/4-1), Selection - 2 (VTH 40/1-1) and Selection - 3 (VTH 107/3-1).

Clonal material from these three NRCC selections were prepared for establishing

a scion bank and planting was done at Experimental Station, Shanthigodu. The

salient features of these selections are given in Table 2.9.

Cataloguing

The tree-wise data collected in the germplasm descriptors list in the

germplasm available ot Vinal and Shanthigodu has been computerised. A total

of 1418 trees from 292 accessions were grouped for some of the important

characters (Table 2.10). Short flowering phase « 60 days) was recorded in 148

trees and the cluster bearing habit C> 5 fruits/panicle) in 58 trees. A total of 187

trees were havl ng big sized apple (>70g) snd 3 trees having big sized nut (> 10 g).

High shelling percentage (>31 %) and low kernel count/Ib «21 O/lb) were recorded

in 82 trees.



Table 2. 10. Characteristics of germplasm accessions

(seedling progenies) ..

Charactar Category No. of trees

Flowering duration

No. of fruits/panicle

Apple size

Nut size

Shelling %

Kernel count/1 b.

Short « 60 daysr

-Medium {61-80 days)

Long (>80 days)

.:Loy! (1~2)
MecHu,., (3i-til
High c- 5)

Small « 40 g)

Medium (41-70 g)

Big c- 70 g)

Small (2-5 g)

Medium (6·9 g)

Big c- 10 g)

LoW (< 25%)

Medium _(29~~O%).

. High(> 31%)

Low·« 210)·
Medium t210-320)

High c- 320)

'148

381

889

695

665

58

355
876

-187

785

614

3

258

889
171

82

798
436

Gen. II (176) : Varietal improvement of Cashew

(Thimmappaiah, PM Kumaran and KRM Swamy)

This project envisages the crop improvement in terms of high yield potential

with other desirable characters Iik.ehigh shelling percentage, resistance/tolerance

to tea mosquito bug and ~uality p~rameters like high protein, high lysine and low

sugar. These targets are proposed to be achieved by hybridization and selection

and also by varietal evaluation, conducting' comparative yield trial. The experi-

ment was initiated at CPCRI, Vittal during 1972.

1. Hybridization and Selection

The three progeny trials (Trial -I, II and III) planted with 27 hybrids and 10

selfs at Vittal during 1984 have been evaluated for morphological, flowering and

yield characters.

a) Progeny Trial· I:

-This trial has been planted with -18 cross combinations and a··control -

,44/3) @ 6 plants/combination in three replications (RBD). The morphological

i>_·· h characters and yield recorded in these plants revealed the ..following



aspects, There was nosfgnificantdifferencein yield in the fourth year ofplanting

between the combinations. The maximum yield was recorded' (674 9 I plant) in

1/3 Ceylon x A 18/4 followed by selfedprogeny 011/3 Ceylon {662 g/plent) and

M 44/3 (563 g/plant). Thus, onceagein 1/3 Ceylon and M 44/3 proved their

potency for transmitting high yieldi,ng ability in their })rogenies. Similarly

combinations with M 37/3, M 10/4 andBJa ~ 139 ~ tae patetlts,exhibited early

flowering (October -:Nove~ber)andcombinations with A 18/4 parentage showed

bold nut characters in the FI popUlations.

b) Progeny T,ial ;"/1:

A total otseven selfed ptogenies-'@ 6 plants I accesslcn in t~o replications

have been planted lnthls trial as an-observation plot. The-progenies have shown

early flowering in M10/4, 'high'yitildltlT., Nl). '270,boldnut in 'tNo.l' _andhigh

shelling percelit8g~ in ,M'44f3':(3i-'$O~) '. ,the selfed-progeny.-'ofM:tO)":i::ootinues

to show dwarfing tendencyrfi,hs'firlfgeneratknlofselfiilg;' "

c) Progeny T,ial ~III :

A total of 15 cross combinations and a control (M 44/3) have been

planted in this experiment @ 4 plants/ccrnblnatton in two repllcatlons (ABO).

The observations recorded in these plants revaaled significant differencas with

regard to height, girth, morphological characters and also yield per plant. The

highest yield was recordedi n Bla ·139~1x M 10/4 (1.3 kg / plant) followed by

the progeny of 8Ia-139·1 x A 18/4 (581.5 g I plant) and A 18/4 x M 10/4

(461.3 9 / plant). Thus Bla-139·1 and M 10/4 proved their potency not only

for high yielding but also for impartJng early flowering character in other cornbi-

nations too. Based on the observations recorded, two parents A 18/4 and T~ No.1

(as female only) were found to be as donar parents transmitting bold nut trait in

F1 progenies.

Reaction to TSBmosquito bug (TMB) :

All the hybrid and selfEldprogenies planted under these three experiments

were evaluated for tea mosquito tolerance under natural level of infestation, which -'.

was considered as moderate to severe. The damage was scored onO~4scafe

based on lesion count on young shoot. panicle and tender nut. 'The hvbrids

and selfs were found to vary in their reaction to TMB. The dstailsofCdmbi-"

nations showing less lesions are given in Table 2.11. In thep1~i\y' __,tiial"'-::l.

tfre progenies of seven combinations had a score ranging from L13·1.~~.Whleh,

was considered as rnedereteand five combinations in the progenyt{iai~m'h:sd'8i8

than 1.0 score showing less da'mag!3~~ut ,aU the selfsd :progfJQY{T~i~7Ht,:'~re
highly susceptible. " "';::,,;'~:: .'. '



Table 2. 11. Details ot reaction of hybrid/Belted progeny against tea

. mosquito

Combination Score Experiment

13/2 San. x M 44/3

Bla-13~·1 x 13/5 Kodur

A 18/4 ~ 13/5 Kodur'

113 Ceylon (Self)

M 10/4 xWeoc-v

M 44/3 Self'

A 18/4 x 7/10 Tetagunta

A 18/4 x Bla- 139·1

M 44/3 x 9/8 EPM

1/6 Mys. Kotekar x 13/5 Kodur

T. No.1 x M 10/4

M 44/3 COP)Control

Trial-I

1.0 Trial-II I

Quality Evaluation

A total of 12 selected hybrid plants end two Brazilien cotlections(VTH 711/1

and 711/10) were evaluated for biochemical quality parameters like sugars,

phenols, protein and lysine content in their kernel. Significant difference in

these parameters went observed in these hybrids. The percentage of protein

among the hybrids evaluated varied from 32.4 - 41. 7%. The sugar content

«10. 6%) and phenolcont&nts wete low. Hybrid combination with M 10/4 as

one of the parents recorded a higher lysine content. Similarly high protein

content was recorded in progenies Which had A 18/4, Bla - 139 -1, and Vetore - 66

as one of their parents.

New Hybrid progtmy :

Out of 145 hybrids planted at Kemrnlnle during 1987, from 33 cross combi-

nations, 29.6 percent of the plants from 19- combinations flowered during the

year. Maximum flowering was recorded in the progenies of the combinations viz.,

13/2 SanY8siputka x 13/5 Kodur, 13/5 Kodur x M 37-3 and M 44/3 xA 18/4. The

progenies of the combinations 13/5 Kodur x 13/2 San., A 18/4 x 13/5 Kodur and

M 44/3 x T. No. 56 flowered very early (October. November) .

HYbridization

". (a) StIffing: During the period, 11 trees from the first generation of selfs were

,"~iyselected for various characters for taking up selfing programme in cashew with a

~~ii2"_iaW.to generate inbred lines. Among the selected trees, selfing was initiated in

_'i'---',~.trees as and when the panicles were emerged and ready for pollination.
~..... -
.'_~<j:-.



The details of the tree selected, number of flowers pollinated and the-number of

initial set recorded after 15 days of pollination are given in Table 2.12. Out of

2425 flowers pollinated, a total of 686 initial- set was recorded giving 35.8% set

a1ter15 days of polllnation.

Table 2.12. Details of,salfing programme in Cashew

Tree No. { No. of flowers Initial set
% Set

Ace. No. pOllinated after 16 days

11/7 (VTH-3) 232 128 55.2

15/7 _(VTH-120J _ '342
"

173 50.6

11/1 (VTH~11l 564 111 119.7

'1615 (VTH-16) 2()2 68 33.7

12/4 (VTH~30) 278 119 42.8

4/13 (VTH-93) 186 - 39 23.6

1/8 (VTH-12) 156 27 17.3
127{2(VTH~127) 200 110 55.0

3417 (VTH-34) 286 93 32.5

Total 2425 S68 35.8

(b) Interspecific Hybridization: Anacardium occidentala L. (V-5)

was crossed with the related species like A. pumilum and A. orthonianum and

reciprocal crosses were also effected. The crosses were found to be successful.

Table 2.13. Mean growth performance of 12 recommended

varieties (1988)

Girth
Canopy Sprelld

Treatment
Variety

Height
spread N-S E-W

No. em) (m)
(rna) (m) (m)

1 EPM 9/8 2.27 20.87 5.22 2.23 2.33

2 Tr. No. 56 2.68 22.83 6.27 2.41 2.58

3 Tr. No.1 2.31 21.79 5.57 2.29 2.43

4 H 2112 1.99 20.47 5.46 2.41 2.26

5 M 4413 2.18 17.30 6.42 2.43 2.23

6 H 2/11 2.06 17.93 5.00 2.20 2.2B

7 H-3·13 2.39 20.87 5.28 2.32 - 2<27

B Ullal·1 2.25 19.93 5.98 20:46 2.44

9 M 10/4 2.08 -18.90 6.90 2.38 2.43

10 H-3-17 2.28 18.47 4.15 2.06 2.02

. 11 Bla-139-1 2,19 20.97 6·.06 226 2.22

12 Bla-39~4 2.61 23.47 5.59 2.54 WI.

CD a.30 2,64 NS N8'. NS

,43



Evaluation of Pr. - r./eased and RS!slIssdvaristills :

The vegetative growth characters were recorded in all the 12 recommended

varieties planted during 1986 for the clonal evaluation. The details are given in

Table 2.13. The mean height varied from 1.99m (H 2/12) to 2.61 m (8Ia-39-4)

and girth 17.30m (M 44/3) to 23.47m (8Ia-39-4). The canopy spread was

found to be maximum (6.27m) in T.No. 56 and minimum in H-3-17 (4.15m).

The maximisation plot planted during 1986 with two released varletles- viz.

M 10/4 and M 44}3 (50 9rafts' each), have established well and started noweri ng .

The initial yield is recorded and the cost of cultivation is being worked out.

Based on the evaluation of the germplasm, a new clonal evaluation trial

with 14 germplasm selections has been planted in the field with M 44/3 as

con t rol at S hanth igod u. The experi rnent was planted inC RD with 14 replication s/

treatment (single plant), The details of the germplasm selections planted in new

Clonal trial are given in Table 2.14. The selections have been made based on

their yield, nut weight, shelling percentage and kernel count/lb. This also inclu-

des the three NRCC selections, viz .• 30/4, 40/1 and 107/3.

Ent. I (176): Varietal resistance to tea mosquito bug

(D. Sundarareju)

The project eiwisagestha screening of.available germplasm collection of

cashew and hybrids. evaIuatlon against the tea mosqu ito attack and to identify the

tolerant/resistant types for future line of work. This also includes the survey

and COllection of tolerant/resistant types from the hot spot area and screening them

in the laboratory for confirmation.

7. Survey of cashew plantations for to!erant/rssistant types

The hot spot areas of tsa mosquito bug was surveyed at two locations, viz .•

Kunthur and Elanthila in Puttur taluk, During the period, five tolerant types

towards tea mosquito bug were located at Kunthur during April. 1988. These

trees along with the one identified earlier (T. No. 24 Kunthur) were monitored for

incidence of tea mosquito bug during the fruitin.9: season.

The tolerant types such as VTH-153. 152 and 151 identified from the

germplasm were monltoredalons with susceptible type VTH-54 for tea. mosquito

incidence. In these accessions. the pest population was negligible up to

December, and during February 1989 low to moderate incidence was noticed on

ths-pan ides of the tolerant types VTH-153. 152, 151 with a damage score of

1.5, 2.0 and 3.0 under 0'4 scale respectively. These accessions will be

screened in laboratory for confirmatory result in the ensuing season.

Three progeny evaluation trials planted at Vittal with 32 cross combinations

and seven selfs were evaluated for the tea mosquito infestation. The details of

observations recorded are given in Tables 2.15.2. 16 and 2.17.

AA
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Table 2.15. Reaction of progenies of Progeny Trtal-Lfor tea

mosquito bug

Namas of cross combinatif;IOs.
ShOof/paniCle damage

score (Oc4 scale)

Table 2.16. Reaction of prOgenies of P;ogeny Trial-III

to .tes-m?squito bug

"lome. Ql mQlllll 'VUl1'i'Im'tlnl"il'T>

.-II' ;1;'" .••-=-~
81•• 139-1 i M,10f4

A 1814 x M to/4
A 18/4 x V8tOTe~'56

. T t••••unt:. x A 18;4
7/10 • - .

~..JV9~ ..•A ,9)4

7/10 TstsgunfA,r P.p-/.J.,9,}

.II :;/J~x VI() 1tJflgtlotl

M 44{ 3 Ie 9/8 Eparupat.yMfi

M 16/1 x 13/5 Kodur

T, NO.1 x 7/10 Tetagunta

WBDC-V x M 10/4

1/6 Mye. Kotekar x 13{5 Kodur

T~No. 1 x M 10/4

WBPC-V x 13/5 Kodur

~•.. :..

M 44/3 x M 44/3

13/2 Sanyasiputka'x M 44/3

13i2 Sanyasiputka 'J( 13/2Sanyasi.putka

Bla-139-1 x T. No. 1

Bla-139-1 x 13/5 Kodur

M 10/4 X \N.BDC·V

M 37{3 Ji: M'-31/3 '

M31/3 x A 1914

WBOC-V x WBDC.V '

M 31{3 x T. No. 1

A 18/4 x , 3/5 Kodur

A 18/4 x A 18/4

1/3 Ceylon x 13/5 Kodur

1/3 Ceylon x 1/3 Ceylon

1/3 Caylon x A 18/4

M 37/3 x 13/5 Kodur

1.8

1.1

2.0
3.0
1,2

1.8

2.2

36
2.0

2.6
-1.4

2.0

4.0

1.5

2.5

2.5
____ .....:!.....:::;?I ~_..,. •. -<::I-•••. :or •• ..1"15- _ .•••. _. ~ I...,. ••

2.2

2.6
1.1

2.4

i.a
1.3

1.0

0,1

0.9,

1.7



In the case of progeny trial- I, among eighteen cross combinations, 5

combinations gave a scoring of less than 2. The ranking in these population

varied from 1.1 to 4.0 under 0-4 scale. Progenies of 13/2 San. Putka x M 44/3

had leest infestation. The progenies identified «2) will be screened in the labo--

ratory for confirmation of the result.

In the second progeny trial, among 15 CfOSS combinations, the infestation

showed a variation in ranking from 0·5 to 2.6. Here, progenies of 4 combinations

showed <1 score which are identified as potential tolerant ones. These need to

be confirmed by laboratory screening.

In the third trial, all the seven selfed progenies showed the infestation

ranking >2.0. These are also to be confirmed by laboratory screening.

Table 2.1 7. Reaction of aelfed progenies to tea, mosquito bug

Names of selts
Shoot and panicle damage

score (0-4 scale)

M 10/4 x M 10/4

M 16/1 x M 16}1

M 37{3 X M 37/3

M 44/3 x M 44/3
T. No.1 X T. No.1

1/3 Ceylon x 1/3 Ceylon

T. No: 270 x T. No. 270

2.7
3.2
2.5
2.3

3A

3.7
2.4

Phy. V(176): Quality evaluation in 'Cashew

(KV Nagaraja)

This project was initiated at CPCRI, Vittal during 1984 for the characterlza-

tion of the cashewnut and apple of the released and pre-released varieties with

respect to protein, sugars, stsrch and aminoacid in kernel and ascorbic acid, suqars,

aminoacid, phenols and tannin in cashew apple.

During the period, cashew kernel protein from eight selected accessions

was extracted at pH 10.0 and precipifated with 90% ammonium su1phate satura-

tion. The precipitated protein after dialysis was used for in vitro digestibility by

trypsin, 0:- chymotrypsin and pepsin, The details of the accession selected and

results obtained are given in Table 2.18. The results indicete a wide range of

xariability with respect of digestibility.

Cashew kernel s from two pre- released varieties 107/3 -I and 40/1·1, were

analysed for thai r sugar and phenol content and the resuIts are g ivan in Table 2.19.

Both the varieties had low sugar content.



Table 2.18. In vitro digestibility of ca~hew kernel protein

Variety
In vitro dlgeatibilitY A 280n 5 min

TryPsin 0:. ~Chymatrypsln Pepsin

VTH-30

VTH·50

VTH~59

VTH~141

VTH·142

Unal·1

uuu-z
Oil less

0.0"55

0,0£'.6

0063

..0.056

0.033

0.045

.0.053

0.048

0.048

0.041

0.056

0.038

0.033

0.04

0,211

0.058

0.06

0.02

0.023

0.018

0.018

0.022

0.02

0.016

Values are mean of three individual estimations. In Vitro dige.tlblHty
expr•••• d •• lricreiu.e'in ab.orbance at 280 nm/1S min.

Table 2.19. Kernel sugar and phenol content of varieties proposed for

release

variety
Phenols (f£9jl00 mg
floUr)

Sugar (mg{100 rng

flour)

107/3·1

40/1'1

8.93

10.38

43.87

59.10

Values ara mean of three illdlvidual estimations and baled on defatted

cashew kernal

A total of 15 selactedcashew hybrid samples were analysed for their kernel

protein. sugars, Iysln~ andPh~nol contents and the results are given in Table 2.20·

All the samples had very low phenol content. The sugar content among the hybrids

varied from 7.5 g% (H-22/Z) to 10.6 g% (S ·1118). Similarly, protein content also

varied from 32.5% (S-11/7) to 41.7% (H-12/4). Lysine content was found to

••ary from 59.68 f£g/mg protein (H-24/1) to 104.39 (81 (1) Phenols among the

hybrids varied from 0.52 - 4.4 f£g/1 DOmg flour.

The selected eight pre-released and released varieties Were also studied for

their kernel sugars, phenols and lysine content and the results are given in Table

2.21. Among the varieties the sugarcontent varied from 7.64 to 13·71 and phenols

from 49.89 to 118.68. Maximumlysin8 content (105.33) was observed in VTH-142

and minimum (64.29) in VTH~30 and Ullal-1varieties.

48



Table 2.20. Analysis of hybrid cashew kernel samples.

Hybridsl Sugars (mgl Protein (91 Lysine (ug';mg Phenols (ugl

Exotic 100 mg flour) 100 g) protein) 100 mg flour)

H 5{8 8.495 38.02 63.65 1.734

H 2212 7.532 41.1 69.27 1.704

H 16/7 8.866 34.35 74.39 0.52

H 1;1 8.991 32·85 104.39 0·834

H 1110 9.158 37.19 72.5 0.662

H 28/2 8·568 35.62 74.39 0.989

H 20/3 8.153 38.1 75.62 1.064

H 7/8 9.839 36.85 75.69 0.584

H 2018 9.638 41.62 65.37 3.56

H 12/4 9.103 41.74 60.45 4.376

H 32/3 9.283 34.42 92.27 2.688

H 1/10 10.325 36.37 62.2'- 1.696

S 11/8 10,651 32.41 93.29 3.47

H24f1 7.769 38.44 59.68 4.036

H 1612 8.646 34,9 72.39 3.068

Values ere basad on defatted kernel flour and mean of three IndIvidual estimations

Table 2,21. Sugars. phenols and lysine contents of kernel

of some released and pre·released varieties.

Variety
Sugara {mg/l00 Phenols (ug/1OO Lysine (ug/100

mg flOUr) rna flour) lTIg ·preitein)

VTH·60 10.06 65.73 72.14

VTH'59 - 10.86 59,33 95.77

VTH·30 13.71 118,68 64.29

VTH·141 9.64 93.61 94,75

VTH-142 8.65 91.31 10533

Ullal-' 7.64 90.71 64.29
--

Ullal·2 --8.89 166.59 54.St)

aillass 8,26 49,89 . 66;.23 '--

49
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Stat. III (17-6): D.velopinga,yjeldi~Jor'Cashew

(SiBhagavan e'nd 't\IStrthyananctan)

Yield in cashew is a complex chariiciet andis'govefnedby'manycharacters

viz. canopy structure, height,' girth and other reproductive charaCt8r~.'

The objective of ttml project:is to develop an yield index ill~ashewwhich

give welghtageto someotihe intef-retatecfchar20cters.
. . . ,- . : .

The data cellected on various cheraCtersduring1987 was subjected 10 path

co"effieient analysis and the result is pt'hentedin Table 2.22. r:'or the analysis, ,

characters like height of the tree '(xd;canopy, growth' (x,), aver'age number of

fruitsjunitarea (X3), hundred nut weight (X4) and yield (x~) were considered.

Table 2.22. Direct (diagnal elements) and indirect effects

of various characters on yield for the year 1987 data.

Xl Xz X3 X4 r

Xl -.09 0·13 0.00 -.16 -.12

x, -.03 0.40 0.05 -.17 0.25

X3 -.00 0.09 0,23 -.06 0.26

X4 -.02 0.10 0.02 -.69 -.59
---

From the table it is clear that the height of the tree and hundred nut weight

have both negative correlations andneg~tive direct effect, thereby su~stlng

negative weights of appropriatemagnittide 101 1hese C:hai"act$r$toWIUfsy~kf,

index.

The canopy area andave(~gefru.t' 'pSr unit area corfah:itepo$Jtiv-ely with

positiVe direct effects 8ndmfn~ertS'tJ~lS: pOsiti\f&<'iti$ig'hts'dfappro~t. magn i~

tude for,thes&chtlrflGt.rs..~";FuithenNheJ'llhe yield ielat'Eidcharacters were'regreSsed

on yietd the mUltiplecGnelatf~ncoefficient Wasta the tune of 57.38% indicating

that these var iables explain only 57 percent of the total variation in yield.

Data collected during 1988 from 71 trees such as height of the trees, spread

of the trees (both East"West and North-South direction) number of fruits/unit

area (in four random spot of the tree) hundred nut weight and actual yield were

subjected to statistical analysis. The five characters selected during the previous

year~ was considered this year also and the correlation coefficient between the five

characters were worked out (Tabla 2.23). Further attempts were CTlade to study

the direct and indirect effects of these characters and the result is presented in

Table 2.24.



Table 2.23. Correlation coefficient between the five characters

for th4ll 1988 data. -

X1- x) X ••

x, 0.58 0.38 0.04

Xz 0.52 0·05

X3 -.08

X••

0.35

0.50

0040

0.00

Table 2.24. Direct (diegnal elements) and indirect effects'

of various characters on. yield for the year

1988 data

X, X2 X3 X ••

Xl 0.07 0·21 0.07 0.00 0.35

X1- 0.04 0.36 0.10 0.00 0.60

XJ 0.03- 0.19 . 0.18 0.00 040

X4 0.00 0.02 ' -.01 -.01 0.00

The above analysis reveals that the characters like canopy area and average

number of fruits/unit area have both higher positive correlation with the yield and

higher positive direct effect on yield. Height of the tree and number of fruits/

unit area showed higher positive indirect effects on yield through the character

canopy area. When the vlald-teleted characters were regressed on yield the multi-

ple correlation coefficient was to the tune of 27.5% which indicates that these vari-

ables explains only 28% of the total variation in yield.

From the analysis of 1987 and 1988 data, it is clear that correlation worked

out for 1987 observation on yield and yield related characters are not well confirm-

e~ with observations recorded in 1988. Moreover, the total variation in _yield

is not fully accounted by these characters since ths multiple regre.ssion coeffic~rit-

was hardly 57.38% duri ng 1987 and 27.5 % during 1988. -Therefore.fu rther-8:fr;;~;·::~L

..mptswill be made by consid9ring more variables of importanC8in-the;~~_

wiHaccount for a good variation in yield. -.,'" ','.

" .. _~:"' .. i!:.



Ad~hocScheme: Screening and Bioehemical EvaluatiOn" of Cashew

germplasm in relation to Tea mosquitoinfeatation ..

(KV Nagaraja, 0 Sundararaju and Joy John)

The ad-hoc scheme on screening and biochemical evaluation of cashew

germplasm in relation to tea mosquito infestation sanctioned by leAR was started

in June 1988. The main objective of the project is to identify varieti es with to le-

rance to tea mosquito and to investigate biochemical changes during infestation ..

Work done has been reported under twO heads narnslv, biochemical studies and

entomological studies.

Biochemica' studies
In an attempt to understand the biochemical changes taking place during

infestat ion, forty day old seedli "9S (VT H-174) were infested with 5 day old

nymphs of tea mosquito (3 nymphs/seedling) and allowed to feed for different

periods. After the feeding, the damaged tissue was extracted with ethanol and

ethanol extract after concentration was fractionated into sugars, amino acids and

phenols. The fractions were analysed and the results are given in Table 2.25.

Table 2.25. Biochemical changes due to tea mosquito infestation

Ortho
Amino

Period of
Sugars Phenols dihydroxy

acids
Proline

Tissue
infest8tlon

(mg/g (mg{g phenols
(mg/g

(P-g!g
fr.wt.) fr.wt. (mg 9 frowt )

frowt)
fro wt.)

Shoot 0 5.24 Q.141 0.079 0,358 44·32

1 4.81 0.304 0.208 0.302 122.17

3 2.$1:2 0.119 0.074 0;107 24.39

5 -,1•.22 0.105 0.040 0.108 36.70

leaf 0 7.65 0.363 0.153 0.307 125.8

1 5.81 0.716 0289 0.251 134.6

3 3.19 0.500 0.203 0.182 57.4

5 2.4 0.588 0 210 0.164 38.2

Valuas are mean of 4 individual .sthfaation8. 40 days old seedlings (VTH - 174)

were employed for infestetlon studies.

Sugar and amino acid contents both in shoot and leaves decreased with increased

period of infestation, whereas, phenols, ortho dihydroxy phenols and proline Incre-

ased initially followed by a decrease.

In an another experiment changes in chlorophyll and carotenoid pigments

during infestation were looked into and the results are given in table 2.26. Chloro-

phyll a tended to decrease while Chlorophyll b tended to increase with period of

infestation but total chlorophyll did not show-any significant variations. Caroten-

aids showed a decrease with increase in period of infestation.



Table 2.26. Changes in chlorophyll and carotenoids, in leaves due

to infestation

Period of
Chl.e Chl.b

Total
Carotenoids

infestation Chi.

(ug/mg fr. vvt)

0 0.333 0·155 0·487 00817

1 0.283 0.198 CA3 0.051

3 0.408 0.101 0·513 0.142

5 0.267 0.222 0.468 0.058

40 days old seadlings (VTK-174,) ware employed for infestation studies. Values are

mean of four individual estimations.

EntomologicBI studies

(a) Mass culturing of tea mosquito bug:

(i) Rearing: Three metho(fs of mass rearing were tried in order to establish

ideal rearing conditions for tea mosquito bug. The three methods are: (i) the

newly hatched nym~s (5 ny~hs/cage) were reared in glass chimney cage (20x

7cm). Two, tender shoots/cage J~ept ioglas$ vial with w.tetwere provided as

feed and shoots were changedori8VerYsitemat8 days: (ll). the A8\IYiy hatched ny-

mphs (15-20 nymphs/cag'a) wererearecfinaluminium cage (15x15x20cm). Four

tendar shootsk.eptin four glass vials fixed on an aluminium plate (15x2.6cm) with

a han~ne.Th" sh90ts W8J' replaced everyday: (iii) The shoots with eggs (10-20;

eggs) were k,ept wilh seedling' covered with cylinderical polvthene film cage

(30x75cm). The newly hatched nymphs are being fed for two days on potted cashew

seedling, supplemenled with two lender cashew shoots. On thlrd day, the nymphs

were Iransferred to aluminium cage (15·20 nvrnphs/caqe) and reared as in

method (ll).

The results of the above studies indicale that method (iii) is found 10 be
Ideal and will be followed tor mass rearing of tea mosquito bug (Table 2.27).

Table 2.27. Mass rearing of tea mosquito bug

Method of No. of nymphs % mortality
% nymphs Female:Male

rearin,.. reared of nymphs
reached ratio of

adUlt stagg &dults

(i) 128 92.2 7.8 1:2,3

( ii) 693 68.5 31.5 1:1.1

(iii) 898 39.5 60.5 1 :0.9
!j:

(b) Fecundity studies

The laboratory reared females were observed for fecundily and the period of

oviposltion by caging them on potted cashew seedling as well as on tender cashew

shoals on the tree itself. The detstts of the data collected in this regard is given in



Table 2.28. The fecun di ty was fou nd to be 'ow and comparat ively .Iess on seedl ings

than a tender cashew shoots. It also indicates that for getting about 100 eggs

per day, about 30 females may be required for oviposition on seedlings.

Table 2.28. Fecundity studies in .laboratory rea'red tea mosquito bug.

No. of
No. of eggs No. of days

Method laid/fem.le/
Fecundity!

egg8 laid!observations female (No.)
day female

Seedling 18 3''-4 (1-6) 10.3 (2-26) 1.0 (2.;6)

Tender cashew
,shoot S 4.6 (1-16) 25.1 06-35) 6.5 (4-7)

Figur •• ln paranth ••• s indtcate range

(c) LBboratory scrtlBning of cashsw accessions.

i) Standardization of laboratory: screening techn lque for screen ing of cashew
accessions against tea mosquito bug. .

A trial was undertaken g~ four months old cashew grafts of VTH-174, to

find out the damage potential of tea mosquito nymphs on cashew grafts and to

fix exact age of nymphs and duration of feeding of nymphs for screening purpose.

The damage was assessed nparatelyin each day groups {1st, 2.nd. 3rd. 4th and

5th day of feeding). The tri-af w8sreplicated three times and, ther.sults are

given below.

The damage was noticed on the tender shoot in the form of necrotic brown

streaks and lesions and streaks are coalesced, it was difficult to count them

individually. Therefore, the overall damage was scored, based on the pattern of
damage

Damage score of tea mosquito bug on shoot (0-4 scale).

o = No necortic streaks

1 = Upto three necrotic streaks

2 = 4~6 coalescing or noncoalescing streaks

3 = Above 6 coalescing or noncoalesclnq streaks

4 = Streaks confluent/wilting of affected shoots

Damage score of tea mosquito bug in midrib and lamina of leaf (0-9 scale).

Score % 9f a,ea damaged

o No damage

1 '1-10

2 11-20

3 21-30
_ 4 31-40

5 41-50

6 51-60

7 61-70

8 71-80

9 81-100
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The data coliected were&nalysedatter ·substituting, zero values with 0.1 and

square root tr~n$fOfmation·by-empiOvmg ,teChniques ·for the factorial design and

preSented in Table 2.29.

From the table it is clear that the nvmphs can cause highest damage on

shoot, moderate to higher damage on midrihs and comparativeJyless damage on

lamina of tender leaf. Maximum damage on- shoot and lalTiina was caused by

third, fourth and fifth inslBr nymphs whereas on midribs, maximum damage was

caused by third and fourthinstarnymphs .•

Theinteractions betweEnlthe ags of nymphs and duration of feeding was

significantwith respect to demage on shoot indicating that to get higher shoot

damage required for susceptibility feeding was required more than fivedays for

first lnstar, four days for second lnstar, three days for third instar and two days

for fourth and fifth instar nymphs. In all age groups after five days of feeding aU

nymphs survived except in the fourth lnstar group wherein all nymphs wer.sdead

due to wilting of the shoot. in the fifth instar group SOMe nymphs became adults

after second day onwards and general reduction in feeding '6n foliage was

observed.

Considering all these factors, fourth instar nymphs were chosen for testing

the susceptibility/ tolerance of cashew accession and duration of feeding was

fixed for 48 hours.Jn order to find out nonpreference, antibiosis and tolerance

mechanism of resistance)f any, feeding for a period of six days was fixed for first

instar nymphs~, The damage caused on shoot and midrib of tender leaves was

only taken into consideration for screening fouesistance to tea mosquito bug.

m Screening of cashew varietieslaecessions to tea mosquito bug.

F~ur month old grafts of cashew varieties! accessions, viz., Vengurla-

1, 2, 3, 4 and 5, Sapatl a- 1, 2, 3 and 4, Ullal - 1, Bla· 139-1, Vrldhachalarn - 1

and 2, VTH 107/3, M 4514, K-7·1, M 68/1, M 26/2, M 33/3, Kunthur - 24

(field tolerance to tea mosqulto bug) and susceptible check were screened by

preferential feeding method. For which, the tender portion {terminal portion} of

shoot of grafts of different accesslons (6-8 Nos.) including Kunthur-24 and

susceptible check were confined together in a single cage. Two fourth instar

nymphs were transferred to each graft with an idea that a~least one nymph wilt

always be available for fee~ing on each graft. Thefeeding·-period was restricted

for 48 hours and each set was replicated four times.

Out of 20 varieties/acc,essions screened, no varietv/accession has shown

any resistarit/moderately resistant reaction to tea mosquito bug ,(Table 2.30).

However, sixvarietieslaccessiorisviz., Vengurla-1 and 3. Bapatfa~28l'ld3i VTH

107 f3 and,M68f1>hiid shovvn'moderately susceptible reactIon.' ,



Table 2 .30 laboratory screening ofcasheVlo' varietiesje:ccessions for. resi-

stance to tea mosquito by preferential fe«tding.method {@ two·
. .

fourth lnstar, nymphs/graft and feeclingperiocl48 h).

Accession No.1
variety

Shoot damage

.core
(0·4 scale)'"

Vengurl.-' U

Vangurla-2

Vangurla'3"

Vengurla-4 .

Venllurla-5

Sapatla· '
Sapatla-2""

Sapatla·3'·

Sapatla-4

Utlal-'

8Ia-'39·1

VRI-'
VR,·2

V1'A'-f07/3"

M45/4

M7/1

Mea/1"
M 26/2

M 33/3

Kunthur·24

Susceptible check

3,0

4.0
2.5

3.8

3,8

3.3
2.8
2.8

.~5:
.. ' ,305-··

4~O..
3;$

3.'8

3.0
3.3

4.0

3.0
3.3
3.8
3.5

3.5

Midrib damage

score

{G-a scale)'''

4.0
5;8

3.8
4.5
5.7
3.9
3,7

2.8
4.8
4~&

7.0
6.4
5.2

4.2
6,7
6.4
3.9

5.0
4.0

4.6
3.5

Laminar damage

score

(0-9 scale)'"

2.7

"9
2.0
1.7

3.3

2.'
2.8

1.7
2.0

'29

3.8
3.3

2.'
'f.6
2.1
3,2

1.8

3.7

2.2
2.1

2.0

'" Reactions
Damage score

on shoot

Damage scora

on midrib

Resistant

Moderately r.slstant

Moderately susceptible

Susceptible

0.1· '.0

1.'-2.0

2,'-3.0

3,'-4.0

•• ~c"!iion with Moderately susceptible reoetlon

0-'
2-3

4-6

7-9

In the second experiment, four month old grafts of sevenvarieties/accessions

viz •• Bapatla-1, 2, 3 and 4, UUal~L Kunthur-24 and susceptible check were

screinedby using firstinstar nymphs/graft wIth 8 feeding period for' six days. The

Ul)etimerir wor.p.lic~dJotfourtimes. -,The observations indicated- that nO

mort8Htyofnyinphwas"notic~aftersjj( days of feeding and also given inditation

about the abseribe'of;any nOtt~Pt'efelimceor antibiosis mechanism. Aflvarieties

were found to be susceptlbl&excep(Si!PaUa-2 which has. snown :mo4eratetv
susceptible re.action (TabI8'2~31). . .. ' .... " .

. ..::"~i{~~;~



Table 2.31. Laboratory screening of cashew varietieS/accessions to,

tea mosquito bug by preferential feeding method (@ 2

first instar nymphs/graft and feeding period for six days).

Accession

No. I variety

Bapatla~1

Bapet1a-2

Bapatla-3

Bapatla-4

UII.I-,

Kunthur-24

Susceptible Check

Reactions

Shoot damage

score

(0-4 scale)

3;3

2.5
3.5

3.5

3.3
4.0
3.5

Midrib damage

score

re-s scale)

4.9

3.7

5.1

5.0

4.0
5.2

5.1

Shoot damage

score

Laminar damage

sCore

(0-9 scale)

3.6

3.3
3.5 -

5.1

4.0
4.9

4.6

Mldrib'damllge

score

Resistant

Moderately rsslstent

Moderetely susceptible

Susceptible

0.0-1.0

1.1-2.0

21-3.0

3.1-4.0

0-1

2-3

4-6

7·9

In the third experiment, two-year old grafts of four field tolerant accessions

collected from Goa were screened. Two accessions per cage were screened. The

two-fourth instar nymphs/grdt were fed for 48 hours. It was replicated two

times. Among them, Goa-11 has shown reaction ranging from moderately resistant

to moderately susceptible reaction (Table 2.32) which will be confirmed again in

future studies with fresh new grafts.

Table 232. Laboratory screening of field tolerant accessionsof Goa to

tea mosquito bug by preferential feeding method (@ two-

fourth instar nymphs/graft and feeding period for 48h).

Accession

No

Goa-17

Goa-11

Goa-2

Goa-11

Goa-12

Goa-11

Reactions

Resistant

Moderately resistant

Moderately susceptible

Susceptible

Shoot damage

score"

(0~4scale)

3.0
2.0
3.5
1.5

2.5
1.0

Midrib damage

score

(0-9 scale)

4.1

4.3

4.7

3.0

3.6

5.2

Shoot damage score

0.0-1.0

1.1-2.0

2.1-3.0

3.1-4.0

Laminar damage

score

(0-98eale)

3~2

1.4

1.0

0.6
2.0
2.2

Midrib damage score

0-1

2-3

4-6

7-9



SUPPORTIVE PROGRAMME

The maximum percentaga of success with soft-

wood grafting has been recorded in the month of

September (82.3%). A total of 40 officials from

differfJnt State organisations and farmers underwent

training on Cashew Production Technologv and Vegeta--

tive Propagation. During the 1988 planting season,

18,489cashew grafts have been distributed of which

12, 194 grafts among farmers and 6295 among govern-

ment agencies. During the period, 25,000 grafts have

been made for distribution for 1989. Twenty cashew

demonstration plots helle been established in collabo-

ration with Directorate of Cashew Development, Cochin

in Puttur and Belthangady taluks of Dakshina Kannada·

Soft wood grafts of releBsed varieties were planted in

these plots.
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for height, girth and spread characters. In contrast to this, T. No.1 of Bapatla

was tallest having a very large canopy. With regard to other desirable

characters M 44/3 and M 10/4 of Vridhachalam had a Jower percentage of non-

fruiting laterals and a higher fruitset/bunch.

The flower. fruit and nut characters recorded are presented in Table 4.8.

The varieties were found to vary less for flowering' and nut char acters and

mora for fru iting characters. All the varieties in the trial exhibited, midseason

(November-December) flowering except for M 10/4, M 44/3 and 81a 139-' which

were slightly earlier than others. In duration, majority of vatieties under

Vridhachalam were medium, Wtril8 An-akkaYam and Vengtitla' types were of

longer durationtype:s.:lhtt::appt •. colour_wae~ominaritty'v.llQ\N-in most of the

varieties 8XteptinW8DC-V,aildH:':i:'.11" where't was red anctpiok,respectively.

Similarly, the &hepa of t~.8pl:)1e1~epe'arftcept H-3-17 where it was pear-Ionq,

In size, apples --of Ansur-1 and 'W8OC:'V of Vengurla were bigger (apple to nut

ratio, 10;1). The nut size was uniformly medium (4.4 to 5.5g) in most of the

varieties. The shelling percentage was also medium ranging from 23.9 to 28.9%

and kernel count was higher varying from 313 to 436 per pound.

The varieties started bearing just after 1-2 years of planting. M 6/1 and

M 44/3 of Vridhachalam and T.No. 56 of Bapatla were first to flower and fruit

thus indicating precocity in these varieties. In contrast to this, T.No.1 of Bapatla

and Bla-256-1 of Anakkayam started flowering and fruiting only after 3-4 years of

age. Here the juvenile phase was found tobe longer than other varieties. Varieties

started bearing regularly from 1976 onwards. The yield data collected for last 11

years (1977-88) both cumuIative and recent year yield data (1987) is presented in

Table 4.9. The varieties evaluated on the completion of 15 years of orchard life.

both on cumulative yield and on individual year yield basis. the two varieties of

VridhachaIam, M 101 4 end M 44 I 3, Were feu nd lObe high yielding with

a cumulative yield of 45;3 and 41.6 kg/plant respectively (4.1 and 3.8

kg/plant/year respectively) . Even during 1987 they gave signmcantly

higher yields than others (7.5 and 6.0 kg/plant respectively). Apart from having a

high yie Idi ng abi1ity, these varieties J1ad'other desirable characters Iike dwa rfi ng

habit, low numberof non-fruiting laterals and higher fruit-set (Table 4.7), which

makesthem far superior to others. These varieties had similarly performed better

in other centres (Vengurla and Vrldheetialem). Because of stable:performance and

vide sdaptablltv these two varieties have been recommended for large scale

adoption in the field. Out of these M 44/3 is also recommended for cultivation

through seeds mainly because of, its prepotent nature. Among the otper

types which performed well under the trial are T. No.1 of Bapatla, Moregoan..1 of

Vengurla and Bla-13g-1 of Anakkayam.
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Conclusions

Among the 16 cashew types tested for their performance in a comparative

yield trial at Vittal. since 1972. the varieties of Vridhschalam origin particularly

M 10/4 and M 44J3 were found to be high yielding and possessing desirable

characterslike dwarfing habit, -low number of non-fruiting laterals and a higher

fruit set. Hence, these two varieties have been recommended for large scale

adoption.
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Par,ticipation 'in Symposia/Conferences
1. National GroUp > meeting on Prodaction

and Generation ofPlenting materials in

Plantation Crops.

2. Entomology Group discussion at Cas)lew

Research Station (KAU) ,~adakkathara.

3. 13t hind ian Cas-hewDevelopment -Counei I
Meeting at [)irectorat8: of: 'Csshewnut

Development, Cachin.

4. Annual R,sea-rchCouncil Meeting ot NRC~

Spices at,',; ut.

5. ReView" ;;;,';;~of Union Minister for

Finane,&' ,0 erce, Government of

India, New Delhi on Cashew Research

Programmes, Achievements and Thrust.

6. Directors/Project Co·ordinators Conference

at Indian Institute of Horticultural

Research, Bangalore.

7. ICAR Regional Committ-ee No. VIII

rnaetinqat CIFT Cochin.

8. National Symposium on Coconut Breeding

and Management at KAU, Trlchur,

9. District Conference on I maeasing Cashew

Production & Productivity in Oakshina

Kannada, CPCRI, Regional Station,

Vittal.

10. PLACROSYM VIII at coehln.

11. Sub Group Meeting on Spices & Cashaw

at eochin.
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"'C'~Q.f.'IrANAGEMENT : A. AGRONOMY

..'", '. In NPKtrial, application of I(~ N.250q

P end 25~ K(N
W
P2K)per tree per year qave

the h4lhest nut yield (11.34~) compared to

the control at chtnternant, FoIiar,application

of urea with 2 per cent insecticides recorded

the maximum nut yield of 8.26~/plant at

Bhubaneswar.

In spadnq trial, the maximum yield!

plant and yieldlblocb were recorded in

10mKScm rectanquler system with no thin-

nin~ of plants and 6mx6mx6m triangular

system at Jharqrern centre. respectively.

In cashew based cropping system trial

at Bapatla. cluster bean and cowpea qave an

yield of l094bqlha and 1251t!qlha.respectively

whereas. horse qram and sesamum did not

perform well.

(••~=:.-:
most successful methodfor~ propa-

qation of cashew. The percen~?f:gtOft

success ranged between 71.7 to 83.0 per cent

durinq January. February and September at

Bapatla. 72.0 to 77.0 per cent (July-Septem-

ber) at Bhubaneswar: 60.0 per cent (October

and November) at Chintamani; 49.0 to 59.0

per cent (June. Auqust and September) at

Jhargrern, 60 to 73 per cent (January. Febru-

ary and luly) at VridhachIam.

A qood waft success in top worbinq

was obtained at Bapatla (80.0%) and

Bbubaneswar (73-80%)centres. In top worbed

trees with scions of V-4 at Venqurla. an av-

erBqeof 8.64/bQ'nuts/tree and maximum yield

of 14.78Rqnuts/tree was recorded.

Screeninq of vi.qorous and' less viqor-

ous cashew types at. MadaW!:atara revealed

the possibllity of identifyinq the less vigorous

from the more viqorous us~ morpholoqicaI

characters at the seedling staqe. At VeOQUrIa

qrowth analysis of 17rootstocks is in proqress.

CJlOP PROTECTION

Sprayinq of rnonocrotophos (0,0596).

endosulfan (0.05%)and carbaryl (0.1%)at new

flushtng, panicle emergence and fruitinq staqe

was found to be superior over other treat-

ments in controllinq tea mosquito buq at

Chintamani and Bapatla centres whereas,

spraylnq of monocrotophos (0.05%)at flush-

infiland endosulfan (0.0596)at flowerinq staqe

at Venqurla and endosulfan (0.05%)at flow-

ertnq and carbaryl (0.196) at fruiting at

Madabbathara were found to be superior.

In the trial on control of follaqelinflo-

rescencepests of cashew with neem prod-

ucts. neem ~extract (2%) at Bapatla was

foul'ld to be '~~ve.

At Bapatia and Madakkathara neem oil

(5%)swabbinq upto trn heifilht from the base

of the truna acted as a li!ood prophylactic

measure upto 90 days for stem and root borer.

Neem oil + Sevidol 4q at Bhubaneswar and

Sevidol4q (SDq/tree) at Jhargram were found

to be effective aqainst stem and root borer.

In the survey for pest incidence in

Andhra Pradesh. incidence of tea mosquito

noticed was confined mostly to the northern

coastal districts and stem borer to coastal

sandy soils. Mild to moderate incidence of

tea mosquito buq was prevalent at

Bhubaneswar. In Jharqram the survey re-

vealed leaf and blossom webber. leaf miner



and inflorescence thrips was more severe than

tea mosquito ln cashew qrowinq tracts of West

BenqaJ. The important predators noticedon

cashew inflorescence In unsprayed area were

the spiders, mirid bugs and ChiySopaIarvae

at Mad~Rathara.

Screening of qennplasm to locate tol-

erant/restatant typeS'fO'rn6j6f 'PMs'of'1he

reqion has been carried out, ,V~5sti6Wed the

l~rs~,mf~~?on for" sh~~ Wit,5?trrpillar at

B~ubaneswar. Twentyone eccessions .nernely.

BZL-l20, BZL~239. BZL-244. AnaRRayarh-1,

Madal.2Ra.thara-l.K-22~l.H-S-13, H-3-17. H-680.

H-685t H-719.H~1596. Hd597, H-I598. H·I600.

H-1OO2, H-I608,H-1610, M-I-2, A-25-2andK-

16-1 at Madabhathara were found to be com-

paratively less suceptible to tea mosquito

infestation durtnq fourth year of planting.
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Month Temp. (0C) HtmIidtty TOtal Rainy Sun shine Eva-porc- Wind. Velocity

Max. Min. FN ;AN ;.'R~, <Ws. (MRS) ;.'lion tKm!hr)

, .In¥W ,(mm)

Apr 34.8 23.9 90 49 152.20 9 9.1 5.9 1.4

May 33.6 24.4 89 59 156.60 II 7.4 5.6 1.8

Jun 28.1 23.0 96 91 1431.0 27 1.1 1.6 1.5

Jul 27.3 22.5 97 90 1846.5 35 0.4 3.3 1.8

Auq 28.3 23.5 96 19 549.60 25 2.0 2.9 1.3

Sep 30.4 22.3 94 64 183.00 14 5.1 3.5 0.6
Oct 31.8 22.4 96 68 551.90 23 5.2 2.8 0.3

Nov * 21.0 19 43 004.70 2 8.5 4.5 1.2

Dec * 17.9 82 38 000.00 0 9.9 4.5 1.3

Jan * 19.6 93 44 000.20 1 9.3 4.7 0.5-Feb * 20.6 92 39 000.00 0 10.5 5.6 0.2

Mar * 21.7 90 44 000.00 0 9.8 6.4 0.02

Total 4881.7

·*Not available
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