RESEARCH HIGHLIGHTS

NI MISSION - | - Increasing Production.

'{ha pﬂfects under this mini-mission aim at developing agrotechnlques,
shard. managements and pest management to increase the production from
“Gigting gardans.

Fertlliser requirement.

- An expenment with graded doses of NPK on airlayers was initiated in 1978
!0 Sssess the response of fertiliser. There was linear response of yield to nitrogen
WICMIOD from 250 to 750 g/tree/year. Response of crop in terms of yieid to
Phosphorus -and Potassium, however, was ‘noticed only upto 150 g/treef/year,
#psuits from an experiment to find out the response of grafts and seedlings of
Iht. vatleties to different levels of nitrogen, have indicated that grafts performad
tter than seediirgs. Application of 750 g N/tres srgmf:cantly increased the
id:as compared to lower doses (250 and 500 g N/tree). Among the grafts,
M 8/1, A18/4 and BLA 139-1 yielded more than the other varieties testad. It

as found that different levels of nitrogen did not show any significant difference
shelling percentage and nut weight.

Anohsewanon trial on irrigation of cishew revealed that irrigation of 200
: ftras#ree once in 15 days from November to March (10 irrigations) _increased the
leld by two fold (7.37 kg/tree) as compared to control (3.64 kg/tree). Irrigating
@ 'in 156 days st the rate of 200 litres/tree from Janusry to March was found to
_Mtef than irrigating the same quantity of water bétween November to January.

Hnwew, 10 irrigations @ 200 litres/troe from November-March resuited in belter
- Vi _d man other treatments (5 zrnganons)

E



Effect of irrigation on cashew.

Nut vield (kg/trae)

" Averags yield of 2
Treatments 1988 vears (1987 & 1988.)
“a. Fortnightly Irrigation @ 200 litres/tree ]
i. November - January (5 irrigations) ' 453 4.83
Adi.  January - March (5 irrigations) 4,93 5.37
iii. November - March {10 irrigations) 1.37 6.25
b. Control (No itrigation) 3,64 3.22

ce 1.47 168

Cropping system.

Attempts have baen made to evolve cashew based cropping system with an
objactive 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 casuatina among tree  crops and
pineapple among fruit crops are quite promissing as intercrops without affecting
the main crop (cashew). Among the food crops, tapioca and pigeonpes 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 initisted in 1983,
Observations revealed that high density plots with 1111 and 2500 trees/ha have
aiready covered the.ground area intercepting 82 to 86% light, by sixth year of
planting. The plots wi_th_25b0, 1111 and 625 trees/ha gave three times mote of
'yield (603, 635 and 601 kg/ha in the plots of 2500, 1111 and 625 trees’/ha
respectively} than the plots hawng recommended density of 156 treesfha {182
kg/ha).

Pruning.

Pruning of leader and lateral shoots has bean shown to enhance the vield. It
was observed that leader shoot pruning in the months of July and August
significantly increased the yield (13 kg/tree) as compared to contrel (5.2 kg/tree).
A large scale trial to demonstrate the beneficial effects of pr_u__niﬁg is in progress,

MINE MISSION - I - Increasing Productivity.
" The projects under this minimission are aimad at evolving varieties with high
yield coupled with better quality and multipie past resistance. Attempts have been
made 10 achaave this through germplasm coﬂscken vanetal improvement through
"2



selection and hybridization, evaluating varieties for nutritional quatity, developing
an yield index to forecast the yield and |d9nt;fylng!scraenmg varieties for tea
mosquito tolerance.

Garmplasm collection.

A total of 27 collections from coastal region of Karnataka and 18 cional
collections from coordinating centres have been added to the germpiasm collection
during the year. Sixty seven clonal accessions have been pianted in clonal gene
bank. With this addition the tetal number of accessions inthe clonal gene bank
-has gone up to 153, Based on the earlier performance, accessions with big apple
and medium nut (10 Nos.) bushy and compact canopy (11 Nos.), cluster bearing
habit {12 Nos.) and early bearing (12 Nos.) have been identifiad for clonai
multiplication. Three dwarf, three CNSL free and two boldnut types identified

_from Goa and Malabar collsctions have been clonally multiplied and planted in
germplasm conservation block. Scion banks for the three NRC cashew selections
namely Selection-1 (VTH 30/4 1), - Selection-2 (VTH 40/1 1) and Selsction-3 (VTH
107/3 1), proposed for release has been established by planting soft wood grafts
(100 grafts for each selaction.}.

Varietal evaluation.

In the clonal evaluation of 12 recommended varieties, earliness has been
observed in 8/8 EPM, M 44/3, M 10/4 and H 2/11. In maximisation piot, both
the varieties M 10/4 and M 44/3 exhibited early Howering and similar growth duting
the second year of planting. A new clonal trial with 14 germplasm selections
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-138-1 x M 10/4, Bla 139-1
x A 18/4, and 1/3 Ceylon x A 1_8;’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
progenias, Similarly, earliness in flowering has been observed in progenies which
had M 10/4, Bia 139+1 and M 37/3 as oneof their parents. Among the newly
planted hybrids, 28, 69 of the plants flowered after second year of planting. A
total of ten selfed progsenies 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 vield index for cashew to enable
forecasting the yield potentiaf of given line/variety. Five characters such as yieid,
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 eva!uatlon

Variation has been noticed among the varieties (VTH 141, 142, 50, 168, 177, _
30 and 59, Ullal-1, Ulial-2 and___CNSL froe) with raspect to in vitro di_gastlbality_of
kernel proteins by proteolytic enzymes. - In vitro digestibility of kernel protein from
VTH 30, 50, 59, 141 and Ulizi-2 with trypsin was comparable with the standards
fixed earlier (> 0. 05 A 280 units/36 min), Two NRCC Selections viz. VTH
107/3-1 and VTH 40/1-I, had a low sugar content (< 10.4 mg%). A total of
sixteen hybrids and selfs were analysed for their sugars, proteins and lysine
contents. Sorha of the hybrids and selfs had low sugar (8. 5-10.65%), and high
- protein (32.4-41,79,) contents as compared to standards fixed earlier (sugars < 14g
- and protein > 35 g). Braziilian collection (VTH 711/1) had a high lysine content
of 104.3 g/ mg protein,

Varietal resistance to tea mosquito bug.

Five tolerant types have been located from hot spot ares. Negligible
incidence of tea mosquito population was noticed in five tolerant accessions
such as Kuntur - 24, VTH 54, 161, 152 and 153. A total of twenty/seven hybrids
and ten selfs have been screenad for tea mosquito tolerance. Progenies of A 18/4 x
Bla 13%-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 O to 4). Selfs of M 44/3 recorded highest
score of 2 to 3.7 (0 to 4 scale),

Biochemical changes due to infestation of tea mosquito bug. .
Studias on biochsmical changes during infestation of tea mosquito  have
revealed the reductcon of sugars, amino acids, chtorophyll and carotenoids with
increassd faedmg duration. The contents of phenols, ortho-dihydroxy phenols,
and proline increased initially followed by a decrease during periéd 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 wnh softwood graftmg has been low during
January-June(10 to 55%) and was quite high during July-Ngvember (66 to 829%).
The maximum percentsge of success has been recorded in the -month of September
(82.3%) and the percentage of success in softwood gramng was more than 609,
when VTH 174 was used ¢s root stock, :



Top wofking.

Top working of sixty oid trees (1 4-15 years) with M 10/4 was attempted
during June, July and August. Although, the initial SUCCess was quite good, drying
of stumps-_was noticed at a |ater stage, which re_sulted in only 239 survival,

~ Training.

A totai 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 vericus aspects of cashew production and cuitivation., Aseven day training
programme on cashew production and processmg was orgamsed for five member
Vietnamee delegation.

During 1988 planting season, & 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 grafis. '

' Demonstration piot.

Twenty cashew demonstration plots (0. 4t0 0.8 ha ezch) have been
established in Puttur (14 Nos.), Buntwal (4 Nos.) and Beithangady (2 Nos.)
taluks of Dakshina Kannada by planting softwood grafts of released varietiss/elite
material supplied by NRC-Cashew. The expenditure for establishing and

" maintenance of one hectara cashew plot duting the first year rangad 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,

Data management,

Data base for (i) Monitoring monthly expenditure,.(ii) pay and allowanco
(iii) grafts allotrment and (iv) AICCIP activities, have been made.
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MINIMISSION -~ |

INCREASING PRCDUCTION

There was a linear response of vield to
nitrogen application from 250g to 750 g/tree/year.
The grafts performed better than seedlings.
Among the grafts, M6/1, A 18/4 and BLA-139-1
vielded more than the other varjeties tested.
Supplamentary Irrigatfon during November to
March (10 irrigations) @ 200 litres/tree once in
15 days doubled the yield of treated plots. Acacia
-and casuarina among tree crops and pineapple
among fruit crops are quite promising as intor-
crops without affecting cashew in the second
year of planting. High density plots with 2500,
1711 and 625 trees'ha gave 300% more yield than
the plots having recommended density of 156
treesiha. leader shoot pruning in the month of
July and August significantly increased the yield
{13 kg/tree) as compared to control {5.2 kg/trae).



Agr. L{a) (176): Nutnt:onal studies in cashew.

: o _ a) Effect of graded doées of NPK fartilizers on th4
pradumwitv of layars and seodlings
(HC Mandal and N, Yadukumar)

A

This experiment was mlt:at'ad durtng 1978 wnhawaw to investigate th
nutritional requirement of cashew plants raised by seadling and airlayers. Twi
separate trials both  for seedling and air-layers are in progress with nitrogen
phosphorus and potssswm apphed in three doses each- u5mg 32 factorial confound
ed désign. The seedling. progeny showed large variation in yield from plant t
plant for sll these years and &s such the trial wuh seedimg progeny has beer
discontinued. :

The observations fecorded on yield in the layer plot have shown s linea
trend with increaged: dosas of. mtfogan Arom 2509 to 750g per tree per year, bu
. application of phosphorus and petassium showed a linear. trend upte 150g/ tree
- year (Fig, 1.1), :

. (b) Agr i (b) Respunsa of hlgh vielding varieties of cashew to
dtfferam: Ievals of nitrogen.

_This experiment aims at ev‘a_luéf_ing the e_ight promising selections identified
from the germplasm colfection of cashew availablo at Vitial, for various chara-
cters. . The experiment was plaﬁtsd_at Vittal during 1983 with the varieties viz.
T WBDC-V, M 8/1, M10/4, M 44/3, Tree No. 1, A 18/4, 13/5 Kodur and Bla-139-1
as subplot treatments. The two other factors are (1)the levels of nitrogen viz. 250,
500 and 750g per plant/year, keeping P and K constant (125g/tres/year) and
{2) two types of planting materials viz. seedlmgs and grafts. The mal was laid out
in a split plot das:gn wnh two replications. :

Observatlons racorded on yield ambn’g the grafts showed maximum in M 6/1
followsed by A 18;‘4 and.Bla 139-1 and -among seedlmg populstion M 6/1, 13/6
Kodur and A 1874 gave mora y:eid fTabIe 1. 1. ‘It was observed that grafts
performed better than the se&dlmg showing more than. 165g nut wt./tree/year.
Application of different Ievels of: mtrogen did not show any significant difference
on individual nut weight and shelimg percentags (Tab!es 1.2 and 1.3). Inthe
case of ssedlings-nut weight was - maximum in Bla-138-1 (7.21g) and minimum in
WBDC-V {4.83g), whereas in grafts, it was 6 89g in A 18/4 and 5, 3g inM10/4
(Table 1.2). o
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Table 1.1. Régpor__rge_ of high yldlfiling varieties of cashew to different
~_doees of Nitrogen. (Nut yield) (Wt. in gram/tree)
' N. level§ '

Yariaty N-260  N-500  N-750 !.\ﬂean. : Se@lmg : Graft-:
WBDC-V : 851 583 ~ 1068 = 8363 - 801 872 -
Mg/t © 947 825 1238~ 1003.3 863 - 1153
M 10/4 - 890" 558 1202 " 816.8 744 es9
M 44/3 .. 581 868 - . 786 - 731.6 609 .. 855
. A 18/4 816. 875 1236 938.6 816 1000
Tr. No. 1 250 343 275 289.8 290 © 288
Kodur 13/5 703 472 1167 - 780.6 818 745 .
BLA-139-1 ' 699 913 668 760.0 535 985

Mean 663.4 . 679.13  955.13 _ : 683 - 2848.3 .
CD for N = 114.05 S _

Table 1.2. Response of high vielding varieties of cashew to different
levels of Nitrogen. (Individual nut weight in gram)

Variety N levels Mean Seediing. Graft
_ N-250 N-500 N-750 _ )
WBDC-V ' 5.20 .66 4.98° 5.28 - 4.83 6.76
M 8/1 5.21 6.65 5.25 5.70 5.47 5.94
M 104 . 853 - 575 - 594 5.08 688 5.30
M 34/3 5.41 5,62  5.24 5.42 537 - B.&9
A 18/4 6.9 8.45 6.53 6.62 6.43 6.82°
~ T.No. 1 6.06 B4z = 6.29 5.92 5.33 6.51
Kodur 135 . 7.82 6.18 8.69. . 679 7.01 6.58
BLA-138-1 6.64 6.97 6,20 680 7.2 5.99
Mean 6.18 6.08 5.89 . 6.08 6.07-

Table 1.3. Response of high yielding varieties of cashew todifferent
' levels of Nitrogen. (Shelling percentage)

Variety - N Iw_els_ Mean Seedlings - Graft
_ N-250  N-500 . N.750 L
WBDC.V 2848 28.38 - 27.24 - 2727 27.78 26.76 -
M 61 2823  27.63 2687 = 27.24 - 2174 2675
M 10/4 = 27.82 27.72 26.74  27.40 . 27.64 27.22
M 44/3 2777 2823 28.87  -2929-  27.87 . 28.81
A 18/4 . 2683 . 2826 27.30 . 27.49 . 2657 28.27
Tr. No. 1 27.53 . 30.80 28.83 28.98 , 30.00 28.36
Kodur 13/5 28,01 . 2792 27.31 27.74 28.79 29.76
BLA-138-1 '26.87  27.89 2893 27.83. 26,00  28.55
Mean 274 - 288 2713 . . 2794 2154
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The soil samples taken atthe top 0.26 cm depth during February were
analysed for organic carbon, P,0; and K,O content and it was found that the
organic catbon was 1.26% and P.0; and K,O content 18.25 and 132 ppm
respectively,

The analysis of leaf tissues revealed that the nitrogen content increased from
1.32% in case of plants applied with 250g nitrogen/tres to 1. 71% in case of
plants applied with 750g 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. M. Effect of irrigation on Cashew.
(N, Yadukumar, RC- Mandal)

This project envisages to study the response of cashew to supplementary
irrigation during two flowering phases, to work out the critical stages of irrigation.
Considering these-aspects, an: observational trial was Jaid out in 1986 at NRCC
Experimental Station, Shamhfgodu with the following treatments imposed on 13
year old cashew trees. '

(a) Fortnightly irrigation @ 200 litres water/tree during -
(1) November - January (First flowering phase)
(2} January - March (Second flowering phase)
{3} November - March (covering both phases)

(b} €Control (No |rngatron)

The observations , recorded during February to Apnr has revealed that the
irrigation has direct effect on fru;t retention. Thete was an increase in 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. Effect of wngataon on fruit retention

Treatmant Fruit set No. of nuts % fruit
harvested retention

irrigatlon oncé in 16 d'ay.s

Nov - Jan Y A | 33.0

Jan - Mar 16 6 37.5

Nov - Mar % 1 44.0

Control 13 4 307

The soil moisture studies were conducted to find out soil moisture percent
at two depths viz. 0-50 cm and 50-100 ¢m in each treatment monthwise, one
day prior to next irrigation from Nove_mber - March. The details of the obsarvations
recorded are given in Table 1,6 and Fig. 1.3. The soil moisture was determined
by gravimetric method {oven dry basis). The datarevealed that the soil moisture
at field capacity (2 deys after irrigation) was 249% and one day prior to next
irfigation was 19.16%. In irrigated plot, the moisture content one day prior to
next irrigation, ‘was 21,66% in November and it decreased in the progressrve
month and finally in March it was 17.60% (Table 1.5).. Inthe control plot, i
varied from 15.06¢, {in Novamber) to 9.02% {in March). The comparative higher
moisture content during November can-be attributed to the precipitation received
{173 mm)} during the period.



Table 1.5, Moisture content of soil {‘3/) month«-wmé attwo depths

Clne day prlor to next lrﬂgatlon
Control ' ' o Depth

Months 0-50 om 60-100 em 2™ -
i 0-50 60 - 100 Mean
cm cm . _
Nov 1400  18.12 16.06  22.51 2081  21.66
Dec 10-35 9.65 10.00 20.25 2010 20:17
Jan 9.20 = 9.40 830 18.77. 19.29 19.03
Feb 8.61 943 . 9,02 1782 1680  17.31°
Mar 9.21 882 8.02 18.00 17.20 17.68
Meaan ~ S 1048 o . 19,18

The moisture content of the treatment plot Novembar - January after
discontinuation of irrigation from January to March reduced gradusaily and it was
12%, in March which was 3% more than tha control plot. There is no marked
difference in moisture content at two different depths. -

trrigation @ 200 fit. of water/tree once in 15 days from. November-Maich
(10 irrigation) resulted in significant two fold increase in yield (7.3 kg/tree) s
compared to control (3.54 kg/tree) indicating a definite response for irrigation
(Fig 1.4). It is also confirmed that |rr|gat|on from November - March is signifi-
cantly superior to other treatments of irrigations i.e. November - Januarv and
January - March (5 |rngat|ons each).

Agr. IV : Cashew based Cropping systems ~Inter and mlxed croppmg
RC Mandal, N Yadukumar and E Mohan)

This project was initiated at NRC - Cashew, Puttur with a view to find out
suitable intércrops that can be grown in the cashew plantations in t_h’a_iﬁitial years
of orchard estabiishment which will enhance the economic returns. The project
also aims at the identification of the apprbbriate food crops, fruit crops, forest-
tree crops and cover crop through cashew based farming system under rainfed
conditions. The detzils of the ¢rop combinations are as follows.

1. Annual.food crops Cashew 4 Tapioca
Cashew + Pigeonpea {(Redgram)
2. Fruit crops ' Cashew -+ Pineapple :
Cashew - Papaya '
: Cashew + Guava -
'3. Forest tree species Cashew -+ Casuarina

-

Cashew + Subabul

_ - : Cashew + Acacia

4, Cover crops Cashew + Mucuna
5. Cashew only {¢on % '
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~ Fig. 1.4.

Effect of irrigation on cashew
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The preliminary observatmns on thé main and inter/mixed. crops were
recorded .after one yveat of their orchard life except for red gram and tapioca which
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 intercrops (Table 1.9) were mada.

Cashew : :
Maximum height, gmh and spread of tha main crop (Cashew) were recorded
in the plots inter/mixed cropped with redgram, pineapple, Mucuna sp., casuarina
and acacia as compared to tha cashew planted with Tapioca as intercrop. This
indicates the competition by tapioca in the initial growth stage of cashew plant
(Tabls 1.6), The canopy coverage of cashew varied from 1.3 to 3.2% of the
given area and the light interception from 1 to 2.4% within ons ysar of its growth
period (Table 1.7},

Food Crops

a. Tapioca: (Manihot esculenta) The tapioca harvesllng was dona-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 cm. Tapioca plants utilized maximum
light, intercepting 659 of light (Table 1.7) the root and shoot ratio was found to
be 1.25 : 1.97 showing a high harvest index, Ths fresh tubers harvasted from the
plot has worked out to 5 tonnes/ha and the cost of production to Rs. ' 2244/ha.
The amount realised frem the sale of fresh tubers @ Rs. 1/kg. was Rs.5000/ha.
{Table 1.9},

b. Redgram: (Cajanus cajan} The variety Vaishski was harvested during
December after 6 months of planting. The total biomass production was 46
quintals/ha-out 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 cuitivation was calculated to
Rs. 2202/ha in the first year of cultivation in a virgin land and the amount realised’
from red gram seeds was Rs. 2400/ha (@ Rs, 16 00!kg) giving a net profit of
Rs. 378/ha (Table 1. 9)

Fruit crops _

a) Pinsapple-(Ananas comosus): Pineapple is a biennial fruit cropwhich is
commonly grown in the laterite tracts of this region, Thecrop has established
well and the growth observations recorded so far showed an encouraging trend.
The average height of the plant recorded was 86 cm bearing 53 - 56 leaves and
the interception of light by this crop was 61.5% (Table 1.7). The cost of cultiva-
tion was worked out to Rs. 10,250/ha (Table 1.8) in the first year wh[ch inciude
Rs. 3000/ - being the cost of pineapple suckers also..



b) Papaya(Carica papaya) : Papaya was planted in the mtorspace after tha
establishment of the main crop. Observatlons recorded after five manths of planting
revealed that the canopy -of the papaya has covered 13. 9% of the gwen area. The

_interception of light by the crop at the flowering stage was 11%. :

¢) Guava (Psidium guajava ). Guava was also planted in the field after the
establishment of cashew. The cbservations recorded after five months of planting
showed the canopy of the crop covering 5.2% (Table 1.8) of the arga and the
light intercepting upto 4.9% {Table 1.7). The cost of cultivation worked out to
Rs. 2800/ha (Table 1.9). :

Cover crops :

Mucuna bracteata was planted in the interspace using unrooted cuttings,
The cover crop has established well but it covered only 30% of the glven area
(Table 1.8).

Tree spices

a). Casuarina : {Casuarina equisetifolia). 1t showed a steady growth and
attained just double the height of cashew inthe same plot (casuarina - 240 cm.
and cashew - 118 cm). The canopy covarags of casuarina was more (16.76%)
than that of cashew (2.7%) in the given area (Table 1.8). The casuarina plants
intercepted light upto 14.39%, (Table 1.7). The crop was aliowed to grow straight
by cutting side branches upto 60 cm height and the biomass of the same was
worked out to 1.5 tonnes dry weight/ha and has been recycied by mcorporatmg
in the soif around tha base of the plant. The cost of cultivation/ha in the initia!
years was Rs, 3000/ha (Table 1.9). ' '

b. Leucaena {Subabul) (Lleucaena lfeucocephale) : Subabul plant in tha
interspace of cashew was also shown better growth than the main crop (Subabul
141 cm and cashew 107 cm) as in the c¢ase of casuarina (Table 1.6). Buttha
ground coverage by the canopy of the subabul was only 5.75%, (Table 1.8) which
is minimum 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 resuit 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 the attack of rabb:t with thorny bamboo fence and
hence tha cost of cultivation has increased to Rs. 3500/ha (Table 1.9).



c. Acacia (Acacm aurfcuhfom:s) Acacis growth was better than that
of caghew planted in the ¢ same plot (Acacra 200 cm and cashew 1158 cm) (Table
1.8). The area covered by stetia was 38% ‘of tha gwen arsa which is mora than
double that of -casuarina- (Tabia ki 8) Acacra mtarcepted 23 4% of the fatien
light in the plot (Table 1 7) : .

Table 1.8 Growth characters of Cashew and Intercrops
“ year. after p!antlng)

" Helght (6m) . Girth {em) Av. Canopy

Treatment . Main T inter MainInter 'swm—&t—zrg—
o _ C(o_p ~ Crop  Crop Crop ~ -Crop - Crop
Cashew + Tepioca. 99 . 244 104 - C1030 - —
Cashew + Redgram 125 -~ .7 420 . 13.2° . — . 1683 —
Cashew + Plreapple 125~ = "8 ' 130 — . 1607 —
Cashew + Papaya M0 12 16 918 117.3 1244
Cashew -+ Guava 116 75 115 312 1152 720
Céshew + Mucuna 112 — 12.2 — 131.0 —
Cashew -+ Casuatina 118 240 12.6 7.20 131.9 122.0
Ceshew + Subabul 107" 141 1.0 230 " 118.2 - - 70.0¢
Cashew + Acacia 118 200 ° 109 770 1185 1850

Cashew alone’ 109 - o128 — 1320 - —

Table 1.7 Light interception ..

" Cashew . lnterSorops

Treatment mmof/plot/sec % mmol/plot sec 70
Cashew + Tapjoca . B.CO : 1.0 . 49840 €5.0.
Cashew + Redgram 120 . 2.2 . 3988 - B1.8°
Cashew + Plneapple S 184 2.4 471.8 "61.5
Cashew '+ Papaya X R £ ‘849 110
Cashew + Guava ~ 101 - 14 . 383 . 4.9
Cashew - Casuarina 148 = . 19 - 109.9. 143
Cashew + Acacia: ) 13 - . 179.8 23.4
Cashew + Subabul 11.7 1.5 22.2 2.9
© Cashéew -+ Mucuna 11.6 1.5 . —
1.8 — -

Cashew alone =~ - 12.4

Light intsnsity in the open ~ 767 mmol/plot 'sec
Plot size = 384 spom. - ' .



Table 1.8. Ground Coverage by Cashew (main crop) and inter /
mixed crops (%)_

Gro_ur_id _Coverége_ { plot (%)

Cashew [Intercrops Total

Tapioea 1.3 75.0 76.3

Cashew -+

Cashew 1 Redgram ' 3.0 75.0 . 78.0
Cashew + Pinsapple -] 63.0 . 862
Cashew + Papaya ' 1.7 13.9 15.6
Cashew 4 Guava : 24 5.2 7.3
Caghew - Casguarina. - 2.7 16.7 19.5
Caghew -+ Acacia . ' 1.7 38.0 39.7
Cashew 4+ Subabul . = ‘21 .7 7.8
Cashew + Mucuna : 241 - 30.0 321
Cashew alone 2.1 -— 2.1

Tabie 1.9 Cost of cultivation and returns

Cost of cultivation Total Net profit from

Treatment of intercrops/ha income intercrops

. Rs . par ha. Ra/ha.
Cashew + Tapioca C 2244 5000 - 3756
Cashew -+ Hedgram : 2022 2400 378
Cashew + Pineappla 10250 — —
Cashew + Papava 2800 — -
Cashew -+ Guava - 2000 — —_
Cashew 4 Casuarina -3000 — —
Cashew -+ Subabul 3500 —_ —
Caghew - Acacia . 3000 - - -

Thus out of the tree spacies tested, acacia has grown very fast and -covered
389 of the given area in the very first year itself. This Indicates that the main
crop is likely to suffar from lack of tight from second year onwards. To overcome
this, lopping of lower branchas at Isast upto 2 m height of the acacia plants have
to be taken up during the subsequent years,

Phy. Hi. High density planting of cashew
' (N Yadukumar and E Mohan).

. The experiment was laid out at NRCC Experimantal station, - Shanthigodu
during 1982 in order to study the growth behaviour and production potantial of
cashew under high density ptanting 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 planted with five _
treatments such as spaging of plantmg ata dlstance of 8x8m, 6x8m, 4x4m, 3x3m,
and 2x2m in five replications.  This will accomodate 156, 278, 625, 1111 and
2500 trees per ha with respect to the spaclng meantioned above.



In the 6th year of planting, the observations recorded on growth characters
like girth, height and spread revealed the significant differances. The details of
the data analysed are given in Fig. 1.5. Owing 1o the closer spacing, the trees
attained minimum girth (43.2cm) in 2x2m spacing as compared to widely spaced
trees, B1.4cm in 6x6m and 49.2¢m in 8xBm. Maximum height (7.48m) was
observed in 2x2m spacing and minimum (4,79m) in 8x8m spacing. With regard to
spread, minimum sprezd was obsetved (2.50m) in 2x2m spacing and maximum
in 8x8m spacing and 6x6m spacing (5.4m),

Fig. 1.6

Growth characters as affected by
different spacing :
(Bth year of planting )
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b) Papaya {Carica papaya} Papaya wag pzsnted in.the mterspace after the
establishment of the main crop. Obsmvat:orls recorded after five. months of plannng
revealed that the canopy of the papaya has covemd 13. 9% of the: g&_van ares, The
mtercept:on of light by the crop at the flcweﬂng stags -was 119%. L

¢} Guava {Psidium guajava):'G uava was also_ planted in the field aftar the
establishment of cashew. The observations recorded after five months of planting
showed the canopy of the crop covering 5.2% (Table 1.8) of the area and the
. light intercepting upto 4.99%, (Table 1.7). The cost of cultivation worked out to

Rs. 2800/ha (Table 1.9).

Cover crops !

Mucuna bracteata was planted in the interspace using unrooted cuttings,
The cover crop has establ:shed wefl but it covered Onty 30% of the gmen area
(Table 1.8).

Tree spices

a) Casuarina ! (Casuarina equisetifolia). It showed a steady growth and
attained just double the height of cashew inthe same plot {casuarina ~ 240 cm.
and cashew - 118 cm). The canopy coverags of casuarina was more (16.75%)
than that of cashew (2.7%) in the given area (Table 1.8). Ths casuarina plants
intercepted light upto 14.3% (Table 1.7). The crop was aljowad to grow straight
by cutting side branches upto 50 em height and the biomass of the same was
worked out to 1.5 tonnes dry weight’'ha and has been recycled. by incorporating
in the soil around tha. base of the plant. The. cost of cultivation/ha in the initial
yaars was Rs. 3000/ha (Table 1.9). '

b. leucaena {Subabul) {Leucaena leucocephale): Subabul plant .in tha
interspace of cashew was also shown bener growth than the main crop {Subabul
141 c¢m and cashew 107 cm) as in_ the case of casuarina (Table 1.6).. But the.
greund coverags by the canopy of the subabul was only 5,75% (Table 1 8) which
is minimum among the tree spscies planted along with cashew. - The coverage by
cashew in this plot was only 2.1%, and the canopy coverage of bom tlre crops
was 7.8% (Tahle 1. 8). As a result of poor canopy, the light mtercept:on was’
only 2.9% during first year of growth (Table 1.7). In the initial years, the. subabu!'-
plants were protected against the - attack of rabbit wrth thorny bamboo fence and
hence the cost of cultivation has increased to Rs, 3500/ha (Tabls 1. 9)



_ ¢. Acacia (Acarcfa anrfcuhform:s} Acacia growth was bettér than that
of cashew planted in the same plot (Acacla 200 cm and cashew 115 9 cm) (Table'
1.6). The area covered by acacia was: 38% of ths given area whlch {s more than

“double that of casuarina (Tabie 1.8). Acama mtercepted 23 4% of the faiian'
light in the plot (Table 1.7). S .

'Table 1.6 Growth Chamcters of Caahew and intarcmps
{1 year after p!an'i:mg) . .

Ha:uht (&m} Girth{cm) ~ AV. Canopv

‘Treatment Main  Inter ~  Main inter spread EWEBNS
: Lt - “Malnw Inter

_ Crop-  Crop  Crop Crop . Crop = Crop

Cashew + Tapioca 99 - - 244 U104 = 1030 —
Cashew -+ Redgram - 125 A2 132 — 1563-}_' -
cashaw 4 Pinsapple 125 - 80 130 —  is0d =

Cashew <+ Papaya - 110 1127 . 110 818 . NM13 12840

Cashew | Guava 115 Y - 118 312 . 1182 . 720

Cashew + Mucuna 112 - 122 — . 1310 -
~ Cashew + Casuarina 118 240 126 7200 . 1319 1220
- Ceshew - Subsbul = 107" 14t - 110 230 T 1182 760
_Cashew + Acacia 118 200 © 109 7.70 1186 1860

Cashew alona . 109 o= 125 — 1320 - —

Tabie 1.7 Light Interception

: .. Caghew =~ interfcrops .
‘Treatment .. ‘mmolplotises % mmol/plot ssc = 7
Cashew - Tapioca 840 10 488.0. . €5.0.
Cashew 4 Redgram - 170 ° 22 3938 518
‘Cashew .+ Pinedpple © 1840 2.4 - 4718 . 815
Cashew + Pspaya 9.4 v 12 -0 g4 - T 110
Cashew 4 Guava - 10.1 . - 14 - 383 . . 4.9
Cashew + Cagusrina . 148 . 1.9 - 1089 - A3
.. Cashew + Acacia ' 8.7 S 1.3 - 1796 - 234
7 Cashew -+ Subabul - '_ 11 - 1ts 222 29
. Ceshéw + Mucuns 116 . 15 . - =
_Cuhm atofie. - 421 1.6 L= —

'Light. mt_an'su;y I the apen = 767 mmol/plot see
Plot size = 384 spm. S



In the Bth 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 8xBm. Maximum height (7.49m) was
obsetved in 2x2m spacing and minimum {4.79m) in 8x8m spacing. With regard to
spread, minimum spreed was observed (2.50m) in 2x2m spacing and maximum
in 8x8m spacing and 8x6m spacing (5.4m).

Fig. 1.5
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When the values were computed to see the ground coverage in the given
area, it was found that the canopy coverage was more than 1003, in case of 2x2m
spzced plot which indicates the need for thinning out the population. In the case
of normal spacing (8x8m) the canopy coverage was only 35.7%, (Fig. 1.6). With
respect to light interception, maximum (869) wes observed in 2x2m spacing plot
end minimum (529%) in the normal spacing (Fig. 1.7).

Fig. 1.6 Ground coverage by the crop canopy
6th year of planting
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Fig. 1.7 . S
Light interception by thecrop
(6th year of planting)
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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 / ha in normal spacing plor.
The occurrence of weeds in the interspace in 8x8m spacing was more {22.80
tornes/ha) than 2x2m specing (0.43 tonnss/ha) (Fig. 1.8).

Fig. 1.8 _
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Ths’dmar} vlald revealed that mamtaming high popuiation density of
K 2590 1111 and 625 trees/ha yielded significantly more nut weight than the rest
"__tha tma‘lments (Tabla 1.10).

' Tabla'i g 0 Yield as affacted by density
. Yield Niit Wt:kg/ha -: ‘Previous yield Nut Wt:

Density/ha =~ " tss8 kg/ha 1987
156 186.8 18%.6
278 208.8 226.5
625 601.2 - - 6925
1111 636.2 . 757.8
2500 . 6034 ' - 780.0

co - 3269 .- 3183

Ent. lit (176). Pest management in Cashew. (D Sundararaju)

This project was initiated at CPCRI, Vittal during 1972-'73 in order to evolve
suitable chemical control schedules for combating the major pests of cashew
sffectively end economically with special reference to seticus pests like tea
mosquito {Helopaltis antonii) and cashew stem and root borsr (PIocaedarus
ferruginesus).

a. Biological control of cashsw -stam and root borer

During the pertod under report, as biological control three trials wtth grubs
and two trials with- adults were undertaken for festing the bacufovirus of
rhinoceros beetle on cashew stem borer grubs and adults.” The details of the
treatments and the resuits obtained are presented in the tables 1.11 and 1,12, -

Maximum mortality of grubs due to baculovirus treatments ‘was noticed in
‘the trial | and same trend could not be seen in the subsequent two trials
(Table 1.11). In the baculovirus treated group, the mortality of the gribs ranged
from 80 to 100%, whereas, ir the conirol group also considerzble mortality was -
noticed {60-75%). In general ‘mortality was noticed in the baculovirus treated
groups after prolonged period (2-3 months} indicating. the iowar mfecnon dus to
baculovirus.

The adult beeties of stem borer (Plocaedems fsrruymous} Was a!so
treated with baculovirus inoculum. The aduit beetles were aliowed to swim in the
baculovirus inoculum contammg 4%-"""‘3&: for 30 minutes and ‘control beetles
were ailowed to swim in “4%. suga salgtion for 30 minutes. Two trails were
casried out.on these. aspscts and in " the second trial two species of beetle
(P ferrugineus and 2. obows)were triéd and the. result are given in Table 1.12,
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Table 1. 11. Effect of baculowrus ‘of Rhinoceros beetle on cashew
stem and root borér grubs

_ Perceatage of Pementagg of Pd'ri:'_e_ﬁtaﬁ"e of  Total
Treatment mortality on  mortality on mortility on _percentage
) 1st month 2nd month - - -3rd month - of mortality

Trial |
{treated on 12.7. 1988)
oral fosding

{0.2 ml grub) ' 700 20.0 10.0 100.0
Oval feeding+ Bark _ o ' ' o
teeding (12 hr) 20.0 60.0 L1600 - 90.0
Bark feeding (12 hr})  40.0 - - 100 30.0+20.0p" 80.0+20.0p
Controel+Buffar feeding S ) :
(0.2ml/grub) 26.0 - 00 50.0 75.0
Control " 0.0 25.0 - 25.0 - 60.0
Trial H (treated on ' '

13.10.88)

Oral feading .

{0.2 ml/grub) 30.0+20.0p 0.0 —_ 30.0+20.0p
Control 0.0 33.3p — 33.3p
Trial 1li _ _

{Treatad on 6.1.89) R | : 46.2 4
oral feeding 0.2 o o _ :

mi/grub) © - 30.8 +23.1p O T.7p 30.8p
Baculovirus ) :

: Contam!nated 16.7 33.3p 16.7p 16.7+
cowdung feading (12 hr) : 50.0p
Control 4 buffer
feeding .75.0 0.0 0.0 75.0

P’ - Mortality as pre pupa. & pupa

Table 1.12, Effect of Baculovirus of Rhinoceros baat!a on adults of
cashew stem and root borer,

Trial u(trsqteg_- on 30.12.1988)

Trial i'(treated on 1o.1o.1sas;

) - Baculovirus Control
Details Bstuiovirus Control = traeatad . t
troatad

. _ pf. po. - pf p.o.
Mortality on . ' . .

- 1st month (%) 625 33.3 _ 25.0 16.7 0 0.0
- Mortality on

Find month {%) 25.0 66.6 50.0 66.7 - 75.0 50.0
Mortality on

I month & after 0.0 . 0.0 25.0 0.0 0.0 0.0
Total mortality(%) 87.5 “100.0 100.0 834 75.0 600

p.t. = Plocgederus forrugineus, P.O. = p. obesus >

D



" "I this trial maximum mortaiity due to baculovirus treatment could be noticed
‘the first trial during first month, But in the second trial, extent of mortality
a8 same both in treated as well as in control. Since above studies were taken
up in a small group of beetles (6-8}, the trial will be repeated including sufficient
" number of bestles in each group for further confirmation,

b. Survey of natural enemies of cashew stem and root borer.

A total of one hundred and sixty grubs were collected in order to identify
the natural enemy complex of this species. No naturai enemy/pathogen could be
noticed, -The survey will ba continued,

c. Chemical control of tea mosquito bug.

A large plot trial {@ 100 trees /treatment) with three ~ treatments viz.
(i) Decamethrin 0.0029,  (ii) Endosultan 0.05%  (iii) control was taken up at
Elenthila KCDC plantatlon Three sprayings - were given durmgf%ushmg (Novamber)
floweting (Decamber) and fruitseting (Febritary) stagés. The data racorded for tha
control of tea mosquito bug {Table 1.13) revealsd that both chemical treatments
recorded minimum damage of shoot and panicle ranging from 1.1 10 12.29%, of shoot
damage and 20.4to 28.4%, of panicle damage, wheregs, the untreated control
recorded highest shoot dsmage of 27.0% and panicle damage of 65.2%.

Table 1.13 Chemical control of tea mosquito bug.

% pretrestment % damage after % damage after % damage after
damage - lst spray “2nd spray. 3rd spray

Shoot Panicle Shoot Panicle Shoot Panicle Shoot Panicls

Treatment

Dacamathrin ) :
0.002 % 8.5 0.0 12.2 28.4 a7 231 11 25.2

Endosulfan .
005% - 7.3 0.0 73 21.2 1% 21.8 1.9 20.4
Control 10.6 667 18.3 42,5 32,0 €0.2 27.0 66.2

However, considering the harmfulness against natural enemies complex
particularly spiders; use of decamethrin is discouraged and on!y sndosulfan m ay
be recommended agairist the control of tea mosquito bug and othar foliage pasts.

d. Blologlcal control of Chromolaena odorata, perenmal weed in
cashew plantation

The larval cultures of pareuchsetus pseudoinsuiata (Arctndae Lepsdo-
ptera) received from the Biological Control Laboratory, IIHR, Bangalore wera
muitiplied in the laboratory and a total of 4724 larvae (5-7 days old} were released
in four locations at Shanthigodu farm and it was found . that tha larval . cul{ures..'
failed to establ:sh Hence further multrpl:cﬂ;on wWas discontlnuad S




MINIMISSION I

INCREASING PRODUCTIVITY

A total of 153 accessions are being 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 selsctions namely VTH
30/2-1, VTH 40/ 1-1 and VTH 107/3-1 have been established
by planting softwood grafts. Among the 27 hybrids and
10 selfs tested Bia 139-7 x M 10/4, Bia 139-1 x A 18/4 and
. 1/3 Caylon x A 18/4 were found to be high yialding. Both

A 18/4 and T. No. T werafound to transmit bhoidnut
characters to hybrid progeny. Ina survey to locste
tolerant types to TMB. five promising trees were
identifiad in the hot spot areas. Progenijes of crosses
A 18/4 x Blg 139-1. M 44/3 x 8/8 EPM, 1/6 Mys. Kotakar x
. 13/5 Kodur, T.No. T x M 10/4 recorded a jow score
against tea mosquito sttack (a score of T in the scale of
0-4). During the pariod of tea mosquito infestation,
phenols ortho-dihydroxy phenols. and proline contents in
infasted tissue increased initially followed by a decrease.



Gen. ! (178) : Collection, conservation, catalogumg and evaluation

of cashew germplasm :
(KRM Swamy and Thimmappaiah}

The main objective of this project is to collectthe indigenous as wel! as exotic
germplasm accessions and evaluate and maintain them for crop 1mprovsment ‘progr-
amme and also to support thecashew research workers in tha country- by supplying the
required materials. This pro;ect was tnmatad at Central Plantation Crops Research
Instituts, Regional Station, Vittal during 1872 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 Vittal and the rast at NRC-
Cashew Expstimenta! Station, Shanthigodu. The collection also inciudes a few
related species such as  Anacardium microcarpum. A. pumilum and
A. orthonisnum, o : -

During the pariod under report, Udipi, Kundapur, Belthangady, Puttur and
Karkala taluks of Dakshina Kannada district werg surveyed snd _22 collactions
were added. These collections include genotypes of bold nut size, cluster bearing
types, bold kernei and big epple types (Table 2.1). In addition to this, 26 coile-
ctions were received from coordinating centres of which 18 collections are
available for field pianting Among these collections five are- reported
1o be resistant/tolerant to tea mosquito bug which has to ba confirmad by the

Centres.

Table 2. 1, Garmp!asm collected from Dakshma Kannada during

1988
Character No. of Collection Number
_ - aollectiona
Bﬁld nut size {11g9-15g)} ' 8 KU-6.7.9: BE-1; KA-5; PU-1,2,6.8
Medium nut size (7-109) 13 U-2, 3, 8 KU-3,4,10; BE-2,7.8:

_ KA-2,4; PU - 4,7,
Cluster bearing (=5 fruits/panicle). 4 KU-4, 10; BE-8: KA-4.
Bold kernel slze (2.5-3.0g) 8 KuU.s,7;: BE-1; PU-6,7.8.
Big apple siza (> 80g) . 7 U-1; KU - 6,7: PUA1,2,7.8.
Medium shelling %, (25-30%} 6 KU-6,7.10; BE-1; KA-4; PU-7.

A National Cashew Gene Bank (NCGB) has heen establishsd by planting -
the clonal progenies of the germplasm available at Vittal and Shanthigodu after
evaluation and diverse genotypes collected from different Research Centres .and
locations, During Junse 1988, 67 clonal progenios wore planted @ 6 plants,!'_
sgcession prov:dmg a cloger Spacmg of 6m x 6m at Kemmmys resultmg a tota[
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153 clones. The newly planted clonal accessions aiso included the related species
of Anacardium viz. A. microcarpum. A, pumilum and A; wthonlﬁnum These
three related species could be successfully. gtafisd on. A adc:dmtafs root stock
(VTH-174) indicating that they are graft compatrhfa Tha fle¥d establlshment is
around 97% and have shown sauﬁax:mw gmw{h : _

- The gbssrvations of gmwth paranmters feeorded in the progenies planted
during 1985 and 1987 are gwen |n Tabie 2.2,

Table 2. 2. Variation for growth ‘¢characters in the cilonal germplasm
accessions : '

Character Class % Accassions .

1987 Planted (30 accessions)

Plant height (em} - 51-100 20.0
101-160 63.3
: 151-200 16.7
Plant girth {cm) 6-10 ' 73.3
(16 cm from ground leval) 11-15 _ 28.7
Canopy spread-N§ {em) 51-100 43.3
' ' 101-150 43.3
151-200 133
Canopy spresd-EW (cm) 51-100 - 800
' 101-150 : 30.0.

151-200 10,0

1986 plantad (66 accessions) . '
Plant height {e¢m) - 151-200 - 8.9
- 201-250 41.0
261-300 - 44.6
301-350 53
Plant girth {cm) 16-20 51.8
(16 e¢m from ground fevel) - 21-25 46.4
26-30 ) 1.8
Canopy spread (NS} (cm) 151-200 14.3
201-250 €0.7
- 281.300 . 232
301-350 1.8
Cancpy spraad {EW) (em) 151-200 17.9
- _ 201-250 53.6
: 251-300 232

301-350 B.4 "~




The yvield analysis of the mplasm at Vittal revealed that 12 mdlwdual
trees gave more than 15kg nutivear( able 2. 3.) The highest ytald was recorded
in VTH-136/1-1 (21. 80 kg) foilowed by 144/4-) (21.00 kg).

Table 2. 3. Best vuelders in cashaw germplasm available at Vittal

(1 988)
VTH Yield  Nut wt. Sheiling Kernel
Parentage
No. - (kg {3 % count/1b.
1321 M 781 2088 7.0 25.0 261
19/21 M 33,3 18.95 6.7 27.0 250
27 A B/2 - 17.00 45 28.9 349
B0/41 EPM 9/8 19 22 7.6 26.3 227
71411 6/ Divancheruvu 15.55 6.7 28.4 239
80/211 874 Ramanakapeta 17.30 8.0 28.0 233
8131 8/5 Chendiputuka 15.45 4.6 29.0 349
120/1 11 %3 Ceylon 15.90 5.0 25.7 349
136/11 T.Noc 100 21.60 6.0 288" 267
13411 T No. 110 ' 20.30 6.8 26.5 252
144/41 H-8/22 21.00 5.0 29.0 313
147,31 H 1/3 ' 15.30 B0 28.4 313

Evaluation

The evaluation of the germplasm was continued to identify superior genotype
for various characters such as (1) trees producing big apple and medium sized
nut (2) tPees with high vield and high shelling percentage (3) trees with bushy
habit and compact canopy - (4) trees with early flowering (5) cluster bearing and
high yield () trees with high yield and medium sized nut (7) dwarf, CNSL—free
and bold nut size.

A tota! of ten trees which showed big apple and medium sized nut ware
identified from the 16 year old seedting poputation {Table 2. 4). The variation in
apple size was more than 70 g and nut sjze varied from 6. 4 g - 8.7 g. Clonal
material prepared from these ten typss have bsen supplied to ICAR Research
Complex, Goa for field evaluation,

Atotal of 10 trees were 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 6- 9 kg/tree/

. year (Table 2, 5).

Trees with bushy/medium plant habit and medium/compact canopy weie
also identified (11 Nos.) from the germplasm for clonsl| mu!uphcatlon in this
-group, vield varied from 5-8 kg and having medium s;zed nut (5.4 - 8,09}'
Their shelling percent varied from 25-30 (Table 2. 8).




Table 2.4. Trees producing big apple and medium sized nuts
' identified for clonal multiplication

Yield (kg) -

VTH Apple Nut  Shelling Karngl

No. parentags .‘(11927:";3:““;_988 wt.{g} wt.(g) %  Count/lb
2221 Mesé = . 753 125 85 8.0 196 239
39/4) A 18/a 749  6.89 69 7.5 = 260 239
a2;21 13/8 C. putuka  6.00  6.98 70 80 2789 187
105721 3/38imh. 8.01 11,93 85 7.2 300 216
107,31 3/8 Simh. 8.43 10,83 74 7.6 288 217
133/41 T.No.108 = 430 210 104" 6.4 267 284
139,41 T.-No. 121 ~~ 826 845 110 50 250 363
146/11 H 3/1 . 858 11.90 80 6.8 261 267
148/4) H a3 666 1055 95 68 24.5 267
155 L T.No. 44 VTL 4.20* 3.64 . 83 87 262 206

Except 139/4]1 and 156L others are supplied to | CAR
Rasearch Complex for Goa, for trial.
‘Mean yield of 2 years

Table 2.5. High yielding trees with high shelling percent identified
for clonal muitiplication '

_ Yield (kg) -

x:H parentage 1877-88 1988 Nu:g\)mt. Sha;l ing

' {Moan of 12 yrg) e
27441 A 572 ' ga9 1200 49 32.3
57/114 12/2 Kaviti 9,04 1175 5.2 33.0
69/11 6/10 8. punu, . 830 13.80 8.0 . 30.0
79/11 8/1 Kodur 9.84 1360 7.0 30.0
97:21 1/6 Baruva 6.69 1220 45 33.3
99,31 2/1 Baruva " A98 7.85 4.6 32.6
100/4i 2/1 Baruva 8.09 11.80 45 32.0
101,21 2/6 Neslavathi 5.38 8.35 6.0 323
108/41 4/2 Simh. 5.37 6.20 48 326

135/41 T. No. 111 . 596 489 385  35.%




Table 2.8. Trees with bushy / medium plant habit. and madium
compact canopy identified for clonal mult:phcat:on

vTH Yield {(kg) . ' Kernel
‘No Parentage 1977- 88 1988 N": "'}Ut ._ske':/"_'g count/
. : {12 yr. mesn) ° ib.

42:31 M 44/3 o 498 10:70 7.6 207 208
19/21F - M 333 33 - 9.35 " 8.6 300 216
20730 M3r3 0 B30 910 . 6.2 - 264 284
25781 M 104/3 . - 6:27: 12.93 7.0 . 282 239
332 AI8/4 - 826 815 60 28.3 267
3048 0 A8 ' .. 80 . 250 302
a7An a;sEPM e 56, - 288 - 324

- B2/ U LB 28 287
68/ _ : BP - ¥ : T 280, 227

. 90/1H 13:1cpu»;uta.-_-_ .7 BaAY 20 T 303
14130 H-2111. . B0 jzas ' 349 -

Twelve trees wers |dent:f|ed as ear!y ﬂowering and maturmg typas (Table
2.7). These trees flowered early (November) and gave 50-75% nut during February
These plants gave an avefage yield of 6-8 kg with medium sized nut (4 2-8.7¢).

The shetling percent was med:um (26-29%).

Table 2.7. Early maturing trees identified for clonal multiplication

VTH Yield (kg) ' Kearnel
No. Perentage 1977.88 1988 ”‘;t)‘”" S‘":/'”'_‘_g count/
Mo (12 year mean) 9 ° b.
27;21 A2 7.79 17.00 4.2 289 349
5321 /8 EPM. . 9.2) . 1470 78 270 . 215
Byl - 9/8 EPM 6.49 1920 7.8 25.3 227
52411 10/2 St. puram  9.33 15:70 5.5 299 284
128211 -~ T.No.2714 . 7.78 10,00 4.8 26.0 363
137 31 T.No. 119 7.89 14.10 5.2 327 245
13411 . T.No.110 8.93 2050 - 6.8 26.6 252 .
137 11 T. No. 100 B8.44 21.60 81 . 288 267 ...
141/31 H-211 6.03 990 4.7 2869 .38
14141 . H-211 6.59 13.20 5.3 279 . a3
145/41 H-3 6 © - 3.63 - 10.00 5.0 288 - 33
+ 165 L. T.No. 44 VTL- 420 3.4 8.7 26.2

Cluster bearing habit is one of the :mportant characters fo:
vielding lines and this was observed in 12 trees (Table 2. 8) :
more than & nuts/panrcle with & minimum_ yield of 8 ky/tré
varied from 4.7 - 7.8¢g wlth a mechum sbelimg percent (26



Tabla 2. 8. Cluster bsaring traes with a minimum yield of 8 kg
identified for clonal multiplication

VTH Ylaid {kg) i N . Kefnei
N Parentage 1977-88 1988 ut wt. Sh:"'"g Countf
o- {(Maan of 12'yrg} {a) % 1b.
30721 A18/4 _ 8.25 - 8.15 8.0 - 283 267
3931 2/6 Dicherla 7.85 7.35 6.4 271 239
5o/21 9/8 EPM 922 1480 7.8 - 270 2186
B1/11 8/10. Dv. ur. Ay 1195 7.4 21.7 303
52/11 10/2 St. puram 8.13 14,06 6.4 25.5 325
57/11 1272 Kaviti 8.57 10.30 5.3 29,7 302
59/21 13/5 Kodur 9.16 12.45 71 24.2 254
105/21 313 Simh. 8.01 11,93 7.2 30.3 216
10731 3/8 Simh. 8.43 . 10.93 7.2 303 - 216
118/41 111 Ceylon 9.35 14,40 47 27.1 349
14131 H 2/11 6.00 9.90 4.7 289 349
144441 H 6/22 8.10 21.00 5.0 26.7 378

High yield and medium nut size are the important characters as far as the
economic yield is concerned and this was noticed in 14 trees (Table 2.9).
these plants; yield varied from 5-11 kg’ {average of 10 years) and nut size from
7. 0-9.0 g. These trees wafe clonally multiplied for laying out an experiment at
Shanthigodu. Thess elite trees have a low kernel count of 210-240/lb.

Table 2. 9. Salient features of NRC - Cashew selections

Characters Seal. -1 Sel. - 2 Sal. - 3
{VTH - 30/4n (V_l'l-l—40,*‘l 1} {VTH-1 07,*‘3!_)
Plant height {m} - B.0 9.0 8.0
Plant habit Bushy Erect Erect
Canopy shape - Modium Medium Maedium
_Flowering season Nov-Dec Nov-Dec Dec-Jan
Harvesting season Feb-Mar Fob-Mar Mar-Apr
Apple colour Red -Pink Yellow
Apple size Big Medium Big
(70 9) (50 9) {70 9)
Nut size Medium Medium Madium
{75 g) (9.2g) (7.6g)
No. of nuts/kg 133 108 131
Shalling % 25.0 28.6 28.8 -
Kernel count/1b, 240 210 210
Mean viaeld/year (kg) {10 yrs mean) 8.3 8.8 9.0
Highest yield racorded {kg) 16.3 13.40 25.30
Aga of the trea (yéars) 18 15 18
A18/4 - 2/9 Dich. 3/85 Simh.

COriginal source




Dwart {3 Nos) and CNSL - frae {3 Nos.) plants have basn identified for
clonal propagation,  The dwarf plants had medium/compact canopy and the CHNSL-
frea 1ypes had medivm nut size (Fig. 2. 1),

Fig. 2.1. CNSL Frea Types
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Based on the avaluation of germplasm for 156 vegetative growth  and
roproductive. characters, three seiections proposed for release are Selection - 1
(VTH - 3074-1), Salection -2 [VTH 40/1-1) and Selection - 3 (VTH 107/3.1).
Clanal material from these three NACC sefections were preparad for establishing
@ scion bank and planting was done a1 Expecimental - Station, Shanthigodu., The
salient features of thesa selactions are given in Table 2.9,

Cataloguing

Tha treg-wise data collectad in the germplasem  descoptars st inc tha
germplasm available &t Vittal and Shenthigodu has been computerised. A total
of 1418 trees from 292 sccessions were grouped for some of the [mporant
characters (Table 2.10). Shont flowering phase (-2 60 days) was recordad in 148
trees and the cluster bearing habit (> B fruita/paniclay In BB trees. A total of 187
trass were hevieg bigsized apple (>70g)and 3 {reas having big sized nut {>10g).
High shelling percentage (=>31%0) end low kernel count/lb (<<210/1b) wera recardsd
In B2 trees,



Table 2. 10. Characteristics of germplasm accessions
{sesdling progenies) .

Charactar Categdry No. of trees
-Flowering duration Short (< 60 days} . {48
~Medium (61-80 days) 381

. Long (> 80 days) © 889

No. of fruits/panicle - - low (1- 2) _ 695
' Medium (3:5) 665

High (> 5) = 58

Apple size ' Small (< 40 g) 355
Medium (41-70 g) 876

Big (> 70 g) - " 187

Nut size ' Small (2-5 g) - 785
Medium (6-9 g) 614

Big (>10¢g) . 3

‘Shelling % Low (< 25%) : 253
 Medium (25-30%). 889

. - High (> 31%) 171

Karnel count/1b. CLow {< 210) 82
Medium (210-320) 798

High (> 320) . 436

Gen. Hl {176) : Varietal improvement of Cashew
, (Thimmappaiah, PM Kumaran and KRM Swamy)

Thls project envisages the crop mprovamem in terms of high vield potential
with other desirable characters liks hlgh sheiling percentags, resistance/tolerance
to tea mosquito bug and quality parameters like high protein, high lysine and low
sugar. These targets are proposed to be achieved by hybridization and -selection
and also by varietal evaiuation, conducting comparative yield trial, Ths experi-
ment was initiated at CPCRI, Vittal during 1972,

1. Hybridization and Selection
The three progeny trials (Trial -1, i and 111} planted with 27 hybrids and 10

selfs at Vittal during 1984 have been evalusated for morphologlcal ﬂowenng and
y;e}d characters.

a)

Progeny Trial - I: .
“This trial has been plantad with 18 cross combmations and a controi )

4 44/3) @ 6 plants/combination in thres replications (RBD). The morphelogical
h characters and yield recorded in these plants revealed the . following




aspects. There was no srgmf:cant d:ffarance in yield in the fourth year of. planting
bstween the combinations. The maximum yield was recorded (674 g/ plant) in
1/3 Ceylon x A 18/4 followed by selfed progeny of 1/3 Ceylon (682 g/plant) and
M 44/3 (583 g/plant). Thus, once again 1/3 Caylon and M 44/3 proved their
potency for transthitting high * yielding ability in their progenies. Similarly
combinations with M 37/3. M 10/4 and Bls - 139 -1 as parents exhibited early
fiowering (October - November) and comb:nanons wnh A 18/4 parentage showed
boid nut characims in the F; papn!atlons

b) Progeny Tnaf ff oo

~ Atotal of seven selfed prOgames @ 6 p%ants / accessmn m two repiications
have been plantad in‘this triat as an. obssrvation piot. | Tha progemas have shown
early flowering in M-10/4, h;gh yield in T. No. 270, bold nut in T. No 1.and high
shelling percentaga in M 4473 [ The salfed progany ‘of. Mt /4 3'_::_qptmues'

to show dwarfmg tendancy Tty thg fi rsf:generaﬁan “of seifmg

¢) Progeny Trial - m: .

Atotal of 15 cross combinations and a control (M 44/3) have " been
planted in this experiment @ 4 plants/combination in two replications (RBD).
The observations recorded in these plants revealed significant differsnces with
regard to height, girth, morphological characters and also yield psr plant. The
highest yield was recorded in Bla-138-1 x M 10/4 (1.3 kg /plant) followed by
the progeny of Bla-139-1 x A 18/4 (581.5 g/plant) and A 18/4 x M 10/4
(461.3 g / plant), Thus Bia-139-1 and M 10/4 proved their potency not only
for high yielding but also for imparting early flowermg character in other combi-
nations tco. Based on the observations recorded, two parents A18/4 and T. No-1
{as famale only)} wera found to be as donar parents transmitting bold nut trait in

F: progenies.

Reaction to Tea mOSquh‘o bug (TMB}
Al the hybrid and selfed progenies pianted under these three expenmems
were evaluated for tea mosqu:to tolerance under natural level of mfestailon, whlch.._'_'.._.
wes considered as maderate to severe. The damage was scorsd on 0-4 scafe
based on lssion count on young shoot, panicle and tender nut. The hybrids.
and selfs were found to vary in their reaction to TMB. The dstails of combi--
natrons showing less lesions are given in Table 2.11. In the progeny: trial—
the progenies of seven combinations had a score ranging from 1 ‘:3'-1-9? htch_.'-'
was considered as moderate and five combinations in the progeny i 8d Jess
than 1.0 score showing less damage.. But -all the selfed progsny__ (T____ - Were
highly susceptible. - o




._Tabie 2. 11. Details of reaction of hybridjsalfod progeny against tea
~mosquito

Combination Score Experimant

13/2 San. x M 44/3

Bla-138-1 x 13/5 Kodur’

A 18/4 % 13/5 Kodur

1/3 Ceylon {Self} o : _

M 10/4 x WBDC-V 113197 Triai-§
M 44/3 Selt : :
A 18/4 x 7110 Tetagunta

A 18/4 x Bia- 139-1

M 44/3 x 9/8 EPM ‘

1/6 Mys. Kotekar x 13/8 Kodur 1.0 Trial-11i
T. No- 1 x M 10/4

M 44/3 (OP) Control

Quality Evaluation

A total of 12 selected hybrid piants and two Brazilian collections(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 were obSarvad in these hybrids, The percentage of protein
among the hybrids evaluated varied from 32.4 - 41, 7%,. The sugar content
{<10.6%) and phenol contents weie low, Hybrid combination with M 10/4 as
one of the parents rocorded a higher lysine content. Similarly high protein
content was recorded in progenies which had A 18/4, Bla- 139 -1, and Vetore - 56

as one of their parents.

New Hybrid progeny :

Out of 145 hybrids planted at Kemminje during 1987, from 33 cross combi-
nations, 28,56 percent of the plants from 19 combinations flowsfed during the
year. Maximum flowaring was recorded in the proganies of the combinations viz.,
13/2 Sanyssiputka x 13/5 Kodur, 13/6 Kodur x M 37-3 and M 44/3 x A 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 7. No. 56 flowered very early (Octobsr-Novembsr). s

Hybridization

. {a) Selfing ; During the period, 11 trees from the first generation of selfs were
selected for various characters for taking up selfing programme in cashew with a
view. to generate inbred lines. Among the selected trees, sslfing was initiated in
tra;as'a’s_'and when the panicles ware emerged and ready for pollination.



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. Outof
2425 flowers pollinated, a total of 686 initial set was recorded giving 35.8% sot
after 15 days of pollination.

Table 2. 12. Detaiis of selfing programmae in Cashew

Tree No./ ' _.'l_\lo.bf'ﬂowers ' Initial set

Act, No. o pollinated after 15 days % Set
11/7 (VTH-3) - 232 128 55.2
18/7 (VTH-120) : B4z 173 50.5
11/1 (VTH-11) - 564 -1t 19.7
165 (VTH-18) _ 73 68 33.7
12/4 (VTH-30) N 71 5 : 119 - 42.8
413 (VTH-93). S ies o 39 236
18 (VTH-12) 1566 27 17.3
127/2 (VTH-127) 200 110 55.0
34/7 (VTH-34) 286 83 32.5
Total 2426 868 35.8

(h) Intarspecific Hybridization : Anacardium occidentale L. (V-5)
was crossad with the related spacies like A. pumilum and A. orthonianum and
reciprocal crosses wera also effected. The crosses were found to be successful.

Table 2. 13. Mean growth performanoe of 12 recommended
varioties (1 988) -

. Cancpy Spread
Treatment Variety Heoight Girth spread NS W
1 EPM 9/8 2.27 20.87 5.22 2,23 2.33
2 Tr. No. 56 2.58 22.83 6.27 2.41 2.58
3 Tr. Neo. 1 231 21.79 5,57 2.29 243
4 H 2/12 1.99 20.47 5.46 2.41 2.25
5 M43 2.18 17.30 5.42 2.43 223
8 H 211 2.06 17.93 5.00 22067 - 228
7 H-3.13 2.39 20.87 5.28 . 232 T 227
8 Uilai-1 225 19.93 5.98 245 . 244
9 M 10:4 : - 2,08 18.90 5.90 2.38 2,43
10 H-3-17 2.28 18.47 4.15 206 202
11 Blia-139-1 . - 2,19 20.97 5.06 226 5 2:22
12 Bia-39-4 - 2.61 23.47 659 . . 254 . 248
cp 0.30 2.54 NS -~ NS = NS



Evaluation of Pre - released and Released varietias :

The vegetative growth characters were recorded in all the 12 recommended
vatieties planted during 1986 for the cional evaluation. The details are given in
Table 2.13. The mean height varied from 1.98m '(.H 2/12) to 2.61m (Bla-39-4)
and girth 17.30m (M 44/3) to 23.47m (Bla-38-4). 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 varieties- viz.
M 10/4 and M 44/3 (50 grafts each), have established well and started flowering.
The initial yield is recordad and the cost of cultivation is being worked out.

Based on the evaluation of the germiplasm, a new clonal evaluation trial
with 14 germplasm selections has been planted in the field with M 44/3 as
control at Shanthigodu. The experiment was planted in CRD with 14 reptications/
treatment (single plant). The dstails 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 percentags and kernel count/Ib. This also inclu-
des the three NRCC selections, viz.,, 30/4, 40/1 and 107/3.

Ent. 1{176): Varietal resistance to tea mosquito bug
{D. Sundararaju) '

The project envisages the screening of availsble germplasm collection of
cashew and hybrids, svaluation against the tea mosquito attack and to identify the
tolerant/resistant types for future line. of work. This also inciudes the survey
and collection of tolerant/resistant types from the hot spot area and screening them
in the laboratory for confirmation.

1. Survey of cashew plantations for tolerantiresistant types

The hot spot areas of tea mosquito bug was surveyed at two locations, viz.,
Kunthur and Elanthiia in Puttur taiuk. During the period, five tolerant types
towards tea mosquito bug were located at Kunthur during April, 1988, These
trees along with the one identified esrlier {T. No. 24 Kunthur) were manitored for
incidence of tea mosquito bug during the fruiting_ season.

The tolerant types such as VTH-153, 152 and 151 identified from the
germplasm wére moni'tored‘_along with susceptible type VTH-54 for -tea mosquito
incidence. In these accassions, the pest po_p"ulation was negligible up to
December, and during February 1989 low to moderate incidence was noticed on
tha.panicles of the tolerant types VTH-153, 1562, 151 with a damage score of
1.5, 2.0 and 3.0 under 0+4 scale respsctively. These accessions will be
screened in laboratory for confirmatory result in the ensuing seascn,

Three progeny evaluation trials planted at Vittal with 32 cross combinations
and seven selfs were avaluated for the tea mosquito infastation. 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 Progenv Trial-1 for tea

mosquito bug

Names of cross combinations

'-S"I_ioof;'paﬁidle d'ﬁnage

“'gsicore (0-4 scala)

M 4473 x M 44,3 g
'13/2 Sanyasiputka x M 44/3

- 1372 Sanyasiputka X 132 Sanyasiputka

Bla-139-1 x T. No. 1
Bla-139-1 x 13/5 Kedur
" M 10/4 ¥ WBDC-V
M 373 X' M 37/3
M .37;3 x A 18/4
. WBDC-V x WBDBC-V
‘M 37/3 x T. No. 1
A 18/4 x 13/5 Kodur
A 18/4 x A 18/4
1/3 Cevlon x 13/5 Kodur
1/3 Cevlon x 1/3 Ceylon
1/3 Covlon x A 18/4
M 37/3 x 13/5 Kodur

A CmerEoies or S B, B empde

1.8
1.1
2.0
3.0
1.2
1.8
2.2
36
2.0
2.5
~1.4
2.0
4.0
15
25
- 2.5

=.om

Table 2.16. Reaction of prbgemas ‘of Progeny Trlal 1]

to tea- mosqu:to bug

TRWATNES Gl GIUBD WUNTRIDELwT

B P e
Bla-139-1 x M. 1074
A 18/4 x M 10/4
A 18/6 x Vetore:58 :
7/10 Tetaguhtd X A 1§;
sripraeeetn A 1A
7/10 Tetaguald X ﬂi’/‘i? /’ |

2 323 x 710 Tatsgunld
M 44/3 x 9,8 Eparupafsysnt .
M 16/1 x 13/5 Kodur
T. No. 1 x 7/10 Tetagunta
WBDC-V x M 10/4
'1/6 Mys. Kotekar x 13/5 Kodur
T. No. 1 x.M . 10/4
WBPE-V x 13/5 Kodur

2.2
28
17
. 24
z
4
1.8 -
13
1.0
0:7
08
RTINS




In the case of progeny trial - I, among eighteen cross combinations, b
combinations gave a scoring of less than 2.  The ranking in these population
varied from 1.1 to 4.0 under O-4 scale. Progenies of 13/2 San. Putka x M 44/3
had least infestation. The progenies identified (<(2) will be screened in the labo-
ratory for confirmation of the result.

In the second progeny trial, among 15 cross combinations, the infestation
showed a variation in ranking from 0.5 to 2.6. Here, progenies of 4 combinations
showed <1 scare 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 2.17. Reaction of selfed progenies to tea mosquito bug

Shoot and panicle damage

Names of saifs score (0-4 gcale)

M 10/4 x M 10/4 2.7
M 16/1 x M 16/1 : 3.2
M 37/3 x M 37/3 25
M 44/3 x M 44/3 2.3
T. No.i x T. No. 1 - 3.4
1/3 Ceylon x1/3 Caylon 3.7
T. No. 270 x T. No. 270 24

Phy. V(176): Quality evaluation in Cashew
{KV Nagaraja)

This project was initiated at CPCRI, Vittal during 1984 for the characteriza-
tion of the cashewnut and apple of the released and pro-released varieties with
respect to protein, sugars, stsrch and aminoacid in kerne] and ascorbic acid, sugars,
aminoacid, phenols and tannin in cashew apple.

During the period, cashew kerne! protein fram eight selectsd accessions
was extracted at pH 10.0 and precipitated with 909 ammonium sulphate satura-
" tion. The precipitated protein after dialysis was used for in vitro digestibility by
trypsin, «- chymotrypsin and pepsin., The details of the accession selected and
resuits obtained are given in Table 2.18. The results indicate a widé.range of
yariability with respect of digestibility.

Cashew Kkernels from two pre-reieased varieties 107!3 I and 40/1-1, were
analysed for their sugar and phenol content and the results are given in Table 2.19,
Baoth the varieties had low sugar content.



Table 2.18. In vntro dlgest;b;hty of cashew kernel protein
In vitro digestibility ' A 280715 min

Vanetv_ Teypsin - K-Chymotrv-ps_ln Papsin
VTH-30 ' 0.055 0.048 0.8
VTH-50 0.086 0.041  0.02
VTH-59 . 0.063 0.056 0.023
VTH-141 _0.056 0.038 0.018
VTH-142 0.033  0.033 0.018
Uital-1 ' 0.045 0.04 0.022
Ullel-2 : 0.053 0.211 © 002
Oil less 0.048 0.058 0.016

Valuss are maan of three individual eatimations. tn Viitro digestlbimv
expressed as increase in absorbance at 280 nm/;/15 min.

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

release
Sugar (mg/100 mg Phenols (ug/100 mg
Vafi“y B ) flour] flo'ur)
107/3-1 8.93 - 43.87
40/1-§ 10.38 539.10

Values are mesn of three individuat estimations and based on defatted
cashew kernel

A total of 15 selacled cashaw hybrid samples waere analysed for their kernel
protein, sugars, lysine and phenol contants and the results are given in Table 2,20-
All the samples had very low phenaotl content, The sugar content among the hybrids
varied from 7.5 g% (H-22/2)to 10.6 g% (511/8). Similarly, protein content also
varied from 32.5%, (S-11/7) to 41.7% (H-12/4). Lysine content was found to
wary from 59.68 #g/mg protein (H-24/1) to 104.39 {(B1/1}) Phenols among the
hybrids varied from 0.52 - 4.4 1g/100mg flour.

The selected sight pre-released and released varietiés were also studied for
their kernel sugars, phenois and lysine content and the resufts are given in Table
2.21. Among the varisties the sugar content varied from 7.84 1o 13.71 and phenols
from 48.89 to 118.68. Maximum lysine content (105.33) was observed in VTH-142
and minimum {(64.29}) in VTH-30 and UHlal-1 varieties,
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Table 2.20. Analysis of h'ybrid. cashow kernel samples.

Hybrids/ Sugars {mg/ Protein {(g/  Lysine (u'g',}mg'- Phenols (vg/ -

Exotic 100 mg flour) 100 g) protein) 100 myg flour)
" HEB 8.495 . 3802 63.65 _ 1.734

H 222 7.532 a1 69.27 . 1.704

H 16/7 8.866 . 3435 74.39 0.52

H11 8.951 32.85 104.38 . .834

H 1710 9.168 37.19 726 0.662

H 28/2 8.668 35.62 74.39 _ 0.989

H 20/3 . 8.153 3841 75.62. 1064

H 7/8 9.839 36.85 76.69 . 0.584

H 2.8 9.638 . - 4162 6537 - 356

H12/4 9.103 . 41,74 60.45 4,376

H 32/3 9.283 34.42 92.27 2638

H 1/10 10.325 36.37 62.21 . 1.696

s 11/8 10.851 32.41 93.29 3.47

H 24/1 7.769 38.44 59.68 4,038

H 1812 8.646 348 72.39 3.068

Valuss are based on defatted kernal flour and mean of three individual estimations

Table 2.21. Sugars, phenols and lysine contents of kernel
of some released and pre-released varia_ties.

Varisty  Sugers (mg/100 Phenols {ug/100 Lysine {ug/100
- mg flour) : mg flour) mg protein)
VTH-50 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 - 8.66 91.31 105 33
utlal-r . 7.4 . 90.74 8428
Uftst-2 -~ - 8.89 166590 6486

~Oilless - 828 ' 1 49.89 IR [-¥

Values are based on"'defa_t‘t'od flour and mean of three Indiyi_'d?ﬁa_i.-"
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Stat. Il {1786) : Developmg a. v}ald i_ndex_fer Gashew
' (S.Bhagavan and W Sathyanandan)

Yield in cashew is & complex cba?ecter and xs geVemed by many characters
viz, canopy structure helght qznh and other reproductive characters

The objectwe of th:xs pro;ect is to develop an yreld mdex m cashew which
give weightage to. some of the intes- rerated characters s

The dta collected on varipus characters durmg 1987 was subjected to path
co-efficient analysis and the result is présented in Table 2.22. For the  analysis:
characters like. height of the trée (x;);canopy growth {x2), average number of
fruits/unit area (xs}, hundred nut ‘weight {x;) and yield {xs) were considered,

Table 2.22. Direct (diagnal elements) and indirect effects
of various characters on vield for the year 1987 data.

X1 X2 X3 X4 o
* X ~.09 013 0.00 —16 = -2
Xz ~03 0.40  0.05 -17 0.25
X -00 - 0.9 023 - -06 0.26
x4 -.02 0.10 002  -69 -89

From the table it is clear that the'height of the tres and hundred nut weight
have both negative correlations and negative direct effect, thereby sugg;esﬁng
negative werghts of appmpnate magmtude for these charectefe tewa?ﬁs yheid-.’
mdax . . S

The canOpy area and. averagc frwt per unit area corfelute posinvely wrth
positive direct effects end hence it __"ggsszs positive weights of approprigte magni-
tude for these charactsrs. -Funher when the yleld related characters were regrassed
on yieid the multiple. covelation cosfficient was to the tune of 57.38%, indicating
that these variables axplain only 57 percent of the total variation in yield.

Data collected during 1988 from 71 trees such as haight of the trees, spread
of the trees (both East-Wast and North-South direction) number of fruits/unit
area (in four random spot of ths tree) hundred nit weight and actual yield were
. subjected to statistical analysis. The five characters selected during the previous
years was considared this year also and the correlation coefficient between the five
_characters were worked out (Table 2.23). Further attempts were made to study
the direct and mdlrect effacts of thase characters and the result is presented in
Table 2.24. . : :



Table 2.23. Correlation coefficient between the five characters
for the 1988 data, “

X3 - X3 Xa Xs

X4 0.58 0.38 . 0.04 0.35
X3 . o052 0.05 0.50
X3 S -.08 0.40
Xs ' SRR -~ 0.00

Table 2.24. Diract (dmgnal elements) and indirect affacts
~of various characters on. yiald for the year

1988 data _

X} X2 X3 X4 ' r
%, 0.07 0.21 0.07 ~0.00 0.35
X3 - 004 C0.36 0.10 0.00 0.50
X3 S 003 . . 049 0.18 0.00 0.40

X4 © 0.00 002 . -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 yisld and
higher positive direct affect on yield. Hsight of the tree and number of fruits/
unit area showed higher positive indirect effects on yield through the character
canopy' area. When the vield-related 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 retated characters are not well conf:rm-
ed with obsarvations jecordsd in 1988. Maoreover, the total variation in . yield .
is not fully accounted by these characters since the multlple regressron coaffacie
was hardly 57.38% during 1987 and 27. 5% during 1988. Tharefore, furthaf
Jnpts will be made by considaring more variabiss of rmportancs in the i
will account for a good vanatfon in yield,




Ad-hoc Scheme : Scraening and Biochemical Evaluation of Cashew
germplasm in relation te Tea mosguito infestation
{KV Nagaraja, D Sundararaju and Joy John)

_ The ad-hoc scheme on screening and biochemical evaluation of cashew
germplasm in relation to tea mosquito infestation sanctioned by ICAR was started
in June 1988. The main objective of the project is to ideniify varieties with tole-
rance to tea mosquito and to investigate biochemical changes during infestation.
Work done has bsen reported under twd heads namaly, biochemical studies and
entomological studies.

Biochemical studies :

in an attempt to understand the b:ochemlcal changss taking place during
infestation, forty day old seedlings (VTH-174) were infested with 5 day old
nymphs of tea mosquito (3 nymphs/seediing) and allowsd 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 andlysed and the results are given in Table 2.25.

Table 2.25. Biochemical changes due to tea mosquito infestation
Ortho

. Period of Sugars Phenols dihydroxy ::;(::o - Proline
Tissue " infestation (mg/g {mg/g _ phenols (mg/a {ta/g
fr.wt.) frowt, imgg fr. wt.) fr. wt )
fr. wt,) e
Shoot 0 5.24 a4 0.079 0,358 44.32
1 4.4 0.304 0.208 0.302 122.77
3 2.22 0118 0.074 0107 24.39
5 S1.822 0105 0.c40 0.108 35.70
Leaf o .65 0.363 0.153 0.307 . 1258
1 5.81 - 0716 0 289 .281  134.8
3 3.18 0.500 0.203 0.182 57.4
5 2.4 - 0.58s8 0210 0.164 38.2

Values are maan of 4 individual estimations. 40 days old seedlings {VTH - 174)
were employed for infestation studies.

Sugar and amino acid contents both in shoot and leaves decreased with increased
period of infestation, whereas, phenols, ortho drhydroxy phenots and prohne incre-
ased initially followed by a decrease.

In an another experiment changes in chlorophyli and carotanord pigments
during infestation were looked into and the results are given in table 2.26, Chloro-
phyll 2 tended to decrease whiie Chlorophyll b tended to increase with penod of
infestation but total chlorophyll did not show any significant variations. Caroten-
oids 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.a Chl.b Total Carotenoids
infestation ) o _ Chl, - :
{uvg/mg fr, wt) _
0 0.333 0.155 ¢.487 00817
1 - 0.283 0.188 C.43 0.051
3 0.408 0.1 0.513 0.142
5 0.267 © 0222 - 0.468" 0.058

40 days old seediings (VfH-‘iM) ware employed for infeatation studies. Values are
maean of four individual estimations.

Entomological studies

(8) Mass culturing of tea mosquito bug :

(i) Rearing : Threa methods of mass teating were tried in order to establish
ideal rsaring conditions for tea mosquito bug. The three methods are : {i) the
newly hatchad nymphs (B nvmphsjcage) waere reared in glass chimney cage (20x
7cm). Two tender shoots/cage kept in glass vial with witef were provided as
feed and shoots were changed on’ evary attemate days: (ii)- The newly hatched ny-
mphs (15-20 nymphis/cage) wete rearad in aluminium cage (15x16x20cm). Four
tender shoots kept in four glass vials fixed on an aluminium plate (15x2.6em) with
a hand}e Tha shoots ware. replaced gvery day: (lii} The shoots with eggs {10-20;

eggs) were kept wnh saedlmg coverad with cylinderical polythene film cage
(30x75cm) The newly hatched nymphs are being fed for two days on potted cashew
seedling, supplemented with two tender cashew shoots, On third day, the nymphs
ware transferred to aluminium cage (15-20 nymphs/cage) and reared as in
method (ii).
The results of the above studies indicate that method {iii} is found to be
ideal and will be followsd for mass rearing of tea mosquito bug (Table 2.27).

Table _2.27. Mass rearing of tea mosquito bug

. . ]
Mathod of No. of nymphs %, mortality /Gr:;!;':z:s Fa:: :.IG-::SIB
rearing * reared of nymphs adult staga at;‘:lits
] 128 ) 92,2 7.8 1:23
(i) 653 . 68.5 31.5 1:1.1
. {iti) 898 39,6 ' 60.6 1:0.9

(b) Fecundity studies

The laboratory reared females were observed for fecundity and the period of
oviposition by caging them on potted cashaw seedling as wel! as on tender cashew
shoots on the tree itself. The detzils of the data collected in this regard is given in

-



Table 2.28. The fecundity was found to be low and comparatively less on seedlings
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 ssedlings. :

Table 2.28. Fecundity studies in laboratory reared tea mosquito bug.

. . No. . of eggs No. of days
_ _ No. of ; Eacundity/ .
Method bsarvation laid/femala/ : oggs laid/
observations famale (No.} fomale
Saedling 18 %4 (1-6) 0.8 (2-26) 1.0 (2-6)
Tender cashaw . . . o . .
_shoot 8 48 (1-16) 261 {16-35) 6.5 (4-7)

Figures In parantheses indicate range

(c) Laboratory screening of cashew accessions.

i) Standardization of laboratory screening technique for. screemng of cashew

accessions against tea mosquito bug.

A trial was undertaken on 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 separately in each day groups {Ist, 2nd, 3td, 4th and
5th day of fesding). The trial Was raplicated thre'e times and -th‘ofresults 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

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

0 = No nscortic streaks .

1 == Upto three necrotic streaks

2 = 4-6 coalescing or noncoalescing streaks

3 = Above 6 coalescing or noncoalescing streaks

4 = Streaks confiuent/wilting of affected shoots

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

Scora : % of area damaged
0 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 81100
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The data col!ectad wsre analysed after substrtutmg Z610 vaiues with 0.1 and
square root transformation- by emplseymg techmqu&s for the factonal des:gn and
-_prasamed in Table 2.29,

From the table it is clear that the. nymphs ¢an’ cause hlghest damage en
shoot, moderate to higher damage on midribs and comparativaly | Iess damage on
lamina . of tender leaf. Maximum damage on shoot and lamina was caused by
third, fourth and fifth instar nymphs whereas on midribs, maximum damage was
‘caused by third and fourth - mstar nymphs

The. mtaract;ons between ths ago of nymphs and durat:on of feséding was
significant with respect to damaga on shoot - indicating that to get higher shoot
damage required for_ susceptibility feeding was required more ‘than five days for
first instar, four days for second instar, three days for third instar and two days
for fourth and fifth instar nymphs. In all ape groups after five days of f'eedin'g al
nymphs sutvived: excapt in the fourth instar group wherein all nymphs wera -dead
due to wilting of the shoot. In the fifth instar group some: nymphs became aduits
after second day onwards and generzl reduction in foedmg ‘on foliage was

observed.

Considering all these factors, fourth instar nymphs werae chosen for testing
the susceptibility/ toletrance of cashew accession and duration of feeding was
fixed for 48 haurs. -In order to find out nonpreference, antibiosis. and tolerance
. mechanism of resmanca if any, feeding for a period of six days was fixed for first
instar nymphs. The damags caused on shoot and midrib of tender leaves was
only taken into consuderatan for scr_eemng for resistance to tea mosquito bug.

it} Screening of cashew varieriesfaécassions to tea mosquito bug.

Four month old grafts of . cashew vanetles/ accessions, viz.,, Venguria-
1, 2,3, 4and5 Bapatla- 1, 2, 3 and ‘4, Ulfal - 1, Bla. 139-1, Vridhachaiam- 1
and 2, VTH 107/3, M 45/4, K-7-1, M 68/1, M 26/2, M 333, Kunthur - 24
{field tolerance to tea modsquito bug) and susceptible check ware screened by
preferantiat feeding method. For which, the tender portion (terminal portion) of
shoot of grafts of different accessions (6-8 Nos.) inciuding Kunthur-24 and
susceptible check ware confined together in a single cage. Two fourth instar
nymphs were transferred 1o .each graft with an idea that atleast one nymph will
always be available for fe’eding on sach graft. The feeding ~period was restncted
" for 48 hours and each set was rephcated ‘four times,

. Out of 20 varieties/accessions  screened, no variety/accession has shown
any resistarit/moderately resistant reaction to tea mosquito bug (Table 2.30),
However,. six varieties/accessions viz.,, Vengurla-1and 3, Ba:patfa-z and 3, VTH
: -107;3 and M 68/1 had shown moderately susceptibie reaction. '
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. Table 2.30 Laboratory"screening of cashew varieties/accessions for resi-
stance to tea mosguito by preferential feeding method {@ two-
fourth instar nymphs/graft and feeding period 48 h}.

) Shoot damags - Midrib damage Larninar damage
Accesgion Na./

varlety scofe score score
{0-4 scale)’ {0-9 scala)* {0-9 scale)*

Venguria-1** T 3.0 4.0 27
Vengurla-2 4.0 5.8. . 149
Vangurla-3** 2.8 - 3.8 2.0
Vengurla-4 - - 3.8 _ 4.5 1.7
Venguria-5 : 3.8 - 5.7 3.3
Bapatia-1 ' 3.3 3.9 - 241
Bapatia-2** . 2.8 . 3.7 . 28

~ Bapatla-3* 28 . 28 : 1.7
Baphtla-4 S &B . T A8 20
ullat-1 - . . 3_5 P 7 I TR 29
Bla-139-% ' RN R 70 . 38
VRI-1 o L 38 5.4 . 3.3
VR-2 T 5.2 21
VTH-107,3* g 3.0 4.2 18
M45/4 33 5.7 21
M 714 ' ' 4.0 6.4 o 3.2
M-gg/1* . ' 3.0 3.9 1.8
M 26/2 3.3 5.0 37
M 33/3 3.8 4.0 2.2
Kunthur-24 ) 3.5 4.6 2.1
Suscaptible check 35 3.5 2.0

Damage score . Damage score

* Reactions on shoot on midrib
Resistant _ - 0.1-1.0 01
Modarately resistant 114-2.0 2-3
Moderately susceptible ' 2.1-3.0 4-8
Susceptlb!e 3.1-4.0 7-9

b Accasswn with Moderately susceptible reaction

In the second experiment, four month ofd grafts of seven varieties/accessions
wz . Bapat!a 1, 2,3and 4, Ullal-1, Kunthur-24 and susceptible check were
screened’ by. usmg first instar. nymphs/graf: with a feeding period for six days. The. '
axpefimant’ was . rapllcatad for: four 1imes. ‘The observations indicated that no |
mortsilty aof rwmph was notlcad aftar six days of feeding and also given md;caﬂon :
about the absente of ‘any non- prafarsnce ar antibiosis machanism All vanetles
were found to be - suscaptible exeept Ba_pazla -2 wh:ch has Shown modarate{y :
susceptible reaction (Table 2. 31) o

=



Table 2.31. Laboratory scréening of cashew varieties/accessions to
tea mosquito bug by preferential feeding method (@ 2
first instar nymphs/graft and feeding period for six days).

. Shocet damage Midrib damage  Laminar damage
Accession - : o )
No. / variety ECOTe score store

: {0-4 scale) {0-9 scale) {0-9 scale)
Bapatla-1 33 49 3.6
Bapatia-2 2.5 _ 3.7 33
Bapstfa-3 . 35 5.1 35
Bapatla-4 ’ T35 : " B.D B
Ulial-1 3.3 ] 4.0 : 4.0
Kunthur-24 - 40 ' 5.2 4.9
Susceptible Check 3.5 5.1 4.6

. Shoot damage Midrib damage
Reactions score - score
Resistant 0.0-1.0 ' 0-1
Maoderately resistent 1.1-2.0 2-3
Moderately susceptible 21-3.0 4-8
Suscaptible - 3140 7-9 B )

In the third experiment, two-year old grafts of four field tolerant accassions
collected from Goa were screened. Two accessions per cage wers screened. The
two-fourth instar nymphs/greft 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 2 32, Laboratory screening of field tolerant accessions of Goa to
tea mosquito bug by preferential feeding mathod {@ two-
fourth instar nymphs/graft and feeding period for 48h).

Accession Shoo‘t damage Midrib damage - Laminar damage
No score score score
{0-4 scale) (0-9 scale) {0-9 scale)

Goa-17 - 3.0 4.1 : 3.2
Goa-11 2.0 4,3 : 14
Goz-2 3.5 4.7 : SRR I ¢
Goa-11 1.5 - 3.0 _ 0.6
Goa-12 : 2.5 - 38 ' 2.0

. Goa-11 1.0 5.2 2.2
Reactions Shoot damage score Midrib damage score
Resistant 0.0-1.0 0-1 ' '
Moderately resistang ’ 1.1-2.0 - : C2-3
Moderately susceptible 21-3.0 ' R .

Susceptible 3.1-4.0 . B L



SUPPORTIVE PROGRAMME

The maximum percentags of success with soft-
wood grafting has been recorded in the month of
September (82 . 3% ). A total of 40 officials from
different State organisations and farmers underwent
training on Cashew Production Technology and Vagéta--
tive Propagation. During the 1988 planting season,
18,489 cashew grafts have been distributed of which
12, 194 grafts among farmers and 62895 among govern-
ment agencies. During the period, 25,000 grafts have
_besn made for distribution for 1989. Twanty cashew
demonstration plots have been established in collobo-
ration with Directorate of Cashew Dsavelopment, Cochin
in Puttur and Belthangady ftaluks of Dakshina Kannada-
Soft wood grafts of released 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 - Iarge canopy. With regard to other desirable
characters M 44/3 and M 10/4 of Vridhachalam had a lower. percentage of non-
fruiting laterals and a higher frmtset/bunch

The flower, fruit and nut characters recorded are presented in Table 4.8.
The wvaristies were found to vary less for flowering and nut characters and
more for fruiting characters. All the varisties in the trial exhibited midseason
(November-December) flowering exceptfor M 10/4, M 44/3 and Bla 139-1 which
were slightly earlier than others. In duration, majority of varielies  under
Vridhachalam were medium, while: Anakkayam and - Vengurta’ types were of
longer duration-types. - Th&;apﬁacolour was pratlommant!y yellow in most of the
varieties except in- WB‘DC- *-afid H-3-17 whera it was . red and piok respectively.
Similarly, the shepe of the applés wers pear except H-3-17 where it was pear-long.
In size, apples. of Ansur-1 and ‘WBDC-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 28,99
and kernel count was higher varying from 313 te 436 per pound,

The varisties started bearing just after 1-2 years of planting. M 8/1 and
M 44/3 of Vridhachalam and T.No. 56 of Bapatia 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 to.be longer than other varieties, Varisties
started bearing regularly from 1976 onwards. The yield data collected for last 11
years (1977-88) both cumulative and recent year yield data (1987) is presented in
Table 4.9. The varieties evaluated on the complelion of 15 years of orchard life.
both on cumulative vield and on individual year ‘yieid basns, the two varieties of
Vridhachalam, M 10/4 and M 44 /3. were found 1o be high yielding with
a cumulative yisld of 45.3 and 41.6 kg/plant respectively’ (4.1 and 3.8
kg/plant/year respectively). Even during 1987 they gave significantly
higher yields than others (7.5 and 6 R kgfplant respectively). Apart from having a
high yielding ability, these varieties had other desirabls ‘characters like dwarfing
habit, low number of non-fruiting laterals and higher fruit-set (Table 4,7), which
makes them far superior to others. These varieties had similarly performed better
in other centres (Vengutla and Vridhachalam). Because of stable performance and
“vide sdaptabilty these two varieties have heen 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 c:’t{wer
types which performed well under the trial are T. No. 1 of Bapatis, Moregoan of
Vongurla and Bla-139-1 of Anakkayam.

1
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Conclusions

Among the 16 cashew typss tested for their performarce. in a comparative
yield trial at Vittal, since 1972, the varieties of Vridhachalam origin particularly
M 10/4 and M 44/3 were found to be high yielding and possessing desirabie
characters like dwarfing habit, fow number of nen-fruiting faterals and a higher
fruit set. Hence, these two varisties have besn recommended for large scale
adeption. ' ' :
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5P MANAGEMENT : A. AGRONOMY
In NDK trial, application of 1000g N, 250g
P and 250g K (NP K ) per tree per year gave
the highest nut yield (11.34kg} compared to
the control at chiintamani. Foliar.application
of urea with 2 per cent insecticides recorded
the maximum nut yield of 8.26kg/plant at
Bhubaneswar.

In spacing trial, the maximum vield/
plant and yield/block were recorded in
1omx5cm rectangular system with no thin-
ning of plants and 6mx6émx6m trianguiar
system at Jhargram centre, respectively.

In cashew based cropping system trial
at Bapatla, cluster bean and cowpea gave an
yield of 1004kg/ha and 195/kg/ha, respectively
whereas, horse gram and sesamurmn did not
perform well.

Screening of vigorous and less vigor-
ous cashew types at Madahhatara revealed
the possibility of identifying the less vigorous
from the more vigorous using morphological
characters at the seedling stage. At Vengurla
growth analysis of 17 rootstocks is in progress.

CROP PROTECTION
Spraying of monocrotophos (0.05%),

:endosulfan (0.05%) and carbaryl {0.1%) at new

flushing, panicle emergence and fruiting stage
was found to be superior over other treat-
ments in controlling tea mosquito bug at
Chintamani and Bapatla centres whereas,
spraying of monocrotophos (0.05%) at flush-
ing and endosulfan (0.05%) at flowering stage
at Vengurla and endosulfan (0.05%) at flow-
ering and carbaryl (0.1%) at fruiting at
Madakbkathara were found to be superior.

In the trial on control of foliage/inflo-

.. Tescence pesis of cashew with neem prod-
- ucts, neem, cabe extract (2%) at Bapatla was

the' . found to be effective,

most successful meﬁwd for vegetative pros)a
gation of cashew. The percentage nf gralt
success ranged between 71.7 to 83.0 per cent
during January, February and September at
Bapatla; 72.0 to 77.0 per cent (July-Septem-
ber} at Bhubaneswar; 60.0 per cent {October
-and Novemnber) at Chintamani; 49.¢ to 59.0
per cent (June, August and September} at
Jhargram; 60 to 75 per cent (January, Febru-
.aty and July) at Vridhachlam.

A good grait success in top working

was obtained at Bapatla (80.0%) and

* Bhubaneswar (73-80%) centres. In top worked

trees with scions of V-4 at Vengurla, an av-

erage of 8.64/kg nuts/tree and maximum yield
of 14,78kg nuts/tree was recorded.

At Bapatla and Madakkathara neem oil
{5%) swabbing upto 1m height from the base
of the trunk acted as a good prophylactic
measure upto 90 days for stem and root borer.
Neem cit + Sevidol 4¢g at Bhubaneswar and
Sevidol 4g (50g/tree) at Jhargram were found
to be effective against stem and réot 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 mosguito bug was prevalent at
Bhubaneswar. In Jhargram the survey' re-
vealed leaf and blossom webber, leaf miner



and inflorescence thrips was more severe than
tea tnosquito in Ca'shew'grdv?inq tra"été of West
Bengal The 1mportant predators noticed on
¢ashew inflorescence in unsprayed area were
the splders mirid bugs and Ch;:ysopa Iarvae
&t Madakhathara

Screening of germplasm to locate tol-

erant/resiatant types to T&jot’ }ﬂs!s -of the -

reglon has been carried out. V—S shovwed the

Ieﬂst ;pfestanon for shoot % c;aterpxllar at

_Bhubaneswar Twentyone accessiens hamely,

BZL-120, BZL-239. BZL-244, Anakkayam-!,
Madakkathara-1, K-22-1.H-5-13, H-3-17, H-680,
H-682, H-719, H-1596, H-1597, H-1598, H-1600,
H-1602, H-1608.H-1610, M-1-2, A-26-2 and K-

16-1 at Madakkathara were found to be com-

paratively less suceptible to tea mosquito

"iﬁfe_:s_!&"tio‘n during fourth year of planting.
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Training course on Pesticide TN Raviprasad 1 Jun to 31 Aug 1994
Residue Analysis, CPPTI, '

Hyderabad :

National Workshop on non- PS Bhat 20-22 Sep 1994

pesticidal approach to pest man- - ) o

agement - A new direction,
NAARM. Hyderabad

International symposium on . MG Bhat 3> Nov to 3 Dec 1904

plantation crops PI.ACROSYM . K¥ Nogeraja
X, Calicwt = - © oo NeYadubumar
: KRM Swamy
PS Bhat

TN Raviprasad

National Workshop on Man- Sreenath Dixit - 13-16 Feb 1995
power development, in exten-

sion education, NAARM,

Hyderabad

DBT sponsored short term train- ‘Shirly B Samuel 20 Feb 1t Mar 1995
ing course on "Application of C :

tissue cufture technology for

micropropogation and regen-

eration of agroforestry speeies”

at CAZRL, lodhpur .



Nagaraja, KV., Bhavanishankar Gowda, P.V.. Venugopal Krishﬁa_Kump. V.. and Joy N.
John., 1994, Bicchemical changes in cashew in relation to infestation by tea. mosquito
bug. Flant Physiol & Biochem 21{2) : 91-97.

Nagaraje. KV., 1994. Utilisation of cashew apple. Cashiew Day Sosvenir. OUAT.,
Dec, 1994, ' R e BT

Swamy, KRM. 1994, Nursery management in cashew. Cashew Day Souvenir, OUAT,
Dec, 1994. : ' :

Yadukumar, N., Nagaraja, B'.. and Dixit, S., 1994. Pineapple as an intercrop with cashew.
SAIC Newsietter. 4:(2)P6.

PAPERS PRESENTS

Bhat, P.S., and Raviprsad, T.N., 1994. Pathogenicity of entomopamogénié;ftihéi" against
cashew stem and root borer Flocaederus ferrugineus Linn. (Coleoptera : Crambycidag
In International Symposium on plantation crops (PLACROSYM XI). Novemnber 56-3,
December 1994, Calcicut, India. '

Bhat, P.5., Sundararaju, D., and Raviprasad, T.N.. 194. Evaluation of some plant products
against tea mosquito bug Helopeltis antonil 5ig.. a serious pest of cashew. In National
Workshop on non-pesticidal approach to pest management- A new direction. September
20-22, 1994 at NAARM, Hyderabad.



" NRCC Annual Report 1993-94, September 1994, pp. 107. (Complied and
' _ edited by KV Naqaraia Sreenath D:xlt and Uma ]ayaraman)

AII India Coordlnated Research Prolect on Cashew Annual Report
1993-94, November 1994, pp. 122. (Complied and edned by EVV Bhaskara
Rao. K\? Nagaraja and Uma Iayaraman)

NRCC Research Hiehlights 199&95 March 1995 16 pp,f(Cmnphed aud
edited by KV Nagaraja and Sreenath, Dixit).

“;dgai,gg §

m 'l'm DELIVERED

Cashew Research and Development activities at NRCC, Puttur-Interview with KV Nagaraja,
broadcast from All India Radio, Mangalore on 20 July 1994,

Intercropping and its importance in cashew plantation - Interview with N Yadubumiar,
broadcast frorn All Indla Radro Mangalore on 8 August 1994,

. Drunmq in cashew - Imemem:gﬁh gﬁmﬁndhara Naga,h breadcast from All India Radlo
Maaeaiere on 15, _!mw:ry 1965.

, cashieg.- Jnigrviews with TN Raviprasad broadcast from All India
Radio Manqalore on 2 February 1095.

Advantages of tissue culture and its irnportance - lntervlew with Thimmappaiah, broad-
cast from All India Radio, Mangalore on 15 February 1995,

NRCC in the service of cashew development - Interview with Sreenath Dixit, broadcast
from All India Radio. Mangalore on 23 February 1995.

~ Cashew varieties for coastal region and their characteristics-Interview with KRM Swamy
broadcast from AH India Radic. Mangalore on 28 February 1995, :



Bhaskara Rao EVV and Swamy KRM 1994, Genetu: Tesources of cashew In : Advances
in Homculture vol. ¢ - Plantation and Spice Crops part-1 (Eds. KL Chadha and
b Rethmam) Mathotra Publtshmg House ‘New Deihx pp 7997,

2. Swamy KRM., 1994, Veqetanve propgqatmn in cashew In Advances in Horticulture,
Vol 10 - Plantation and Spice Crops ‘part-2, (Bds. KL Chadha and P Rethmam)
Malhotra Publishing House, New Belhl (Nmember 1994) pp. v
IMPORTANT VISITORS
03 May 1994 Dr. S.R. Sreer Professor& Head, Centre for Plant Molecu—
' _ar Buology TNAUSE ﬂam | o .
29 Dec 1994 Dr. MV.R. Prasad Dlrector D:rectorate of Oﬂ Seeds Research,
Hyderabad - 500 030.
30 Dec 1994 Prakash S Vehp MLA and Chairman of Adarsh Krishi Kharidi Viﬁn
: - Prakriya Sahakari Saunstha, Maryadit, Bendurde Balli, Goa. =
WEATHER l_)A'l_'-A 1994-95
Month Temp. (°C) Humidity - Total - aain'y Sun shine Evapo_ra- Wind Velocity
Max. Min. FN AN : nw dm {MRS) - = - tion Km/hr)
: . .. (mm)
Apr 34.8 239 ) 49 15220 ¢ 9.1 59 1.4
May 33.6 24.4 89 59 156.60 11 7.4 56 1.8
Jun 28.1 23.0 96 91. 1431.0 o7 1.1 1.6 1.5
Jul 27.3 22.5 97 80 1846.5 35 0.4 335 1.8
Aug 28.5 255 96 79 5490.60 25 2.0 29 1.3
Sep 304 223 - 54 64 183.00 14 5.7 35 0.6
Oct 318 22.4 96 68 337,90 23 52 28 0.3
Nov * 21.0 79 43 004.70 2 85 4.5 1.2
Dec * 17,9 B 38 000.00 0 9.9 4.5 1.3
Jan , * 196 93 44 00020 1 9.3 4.7 0.5
Feb * 20.6 g2 39 000.00 0 105 . 56 0.2
Mar * 21.7 920 44 000.00 0 9.8 6.4 0.02
Total 4881.7

*Not available
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