RELATIVE SUSCEPTIBILITY OF CASHEW
" TYPES TO INFESTATION BY
THE TEA MOSQUITO Helepeltis antonii SIGNORET
(HEMIPTERA : MIRIDAE)

K. M. THOMAS

THESIS

Submitted in partial fulfilment of the
requirements for the degree of
MASTER OF SCIENCE IN AGRICULTURE
Faculty of Agriculture
Kerala Agricultural University

DEPARTMENT OF AGRICULTURAL ENTOMOLOGY
COLLEGE OF HORTICULTURE

VELLANIKKARA 680 654
KERALA &t INDIA



DECLARATION

I hereby declare that this thﬁh entitled
“Relative susceptibflity of cashew types to
tfnfestation by the tea mosquito Halopelitis antonif
Stgnoret (Miridae: Hemiptera)® {s a bonafide record
of work done by me during the course of resesrch
~ work and the thesis has not previously formed the
basis for the award to me of any diqn?. diploma,
associateship, fellowship or other similar title,

of any other Unfversity or Society.

Vellanikkara N
april 7, 198f, | (@‘“/

(KoM, THOMAS)



CERTIFICATE

Certified that this thesis entitled
"Relative susceptibility of cashew types to
infestation by the tes -aq'uuq Helopeltis antoni{
Stgnoret (Miridae s Hemiptera)" §s a record of
research work dons {ndependently by Sri.X.M., Thomas
under my guidance and superviston snd thet it hes
not previously formed the basis for the awerd of

ony degree, fellowship or associateship to him.

ot b -
r » ' -
/4’/ ‘) G-

nr. CeCo ABRAHAN,
chlimn.

z Committes.
— Anoch e Ofirector of Resesrch,
Kerala Agricultural Unfversity.



CERTIFICATE

We, the undersigned mesbers of the Advisory
Committee of Sri. K.M. Thomas, 8 cand{date for the
degree of Master of Sclience In Agriculture with major
in Agriculturel Entemology, agree that the thests
entitled "Relative susceptibility of cashew types to
infestation by the tes mosquito Helepeltis antonid
Signoret (Mirfdase s Hemiptera)" may be submitted by
Sri. K.M. Thomes in partial fulfilment of the require~
ments for the degree.

.!. -b“.j/

sri. P.V. Prabhakaran | Lf_.-(A.J N
(Member ) fw



ACKNOWLEDGENE NT

The suthor wishes to place on record his deep
sense of gratitude and {ndebtedness tos

Or. C.C. Abrsham, Associate Dfrector of Research,
Kerala Agricultural Unfversity and the Chairman of the
Advisory Committes for his valuable gufdence, everwilling
help and constant encoursgemert during the course of
experimentation and the preparation of the menuscript.

Ore P.Js JOy, Dr. Acls Joss and Sri. P.V. Prabhakaran,
Associate Professors, College of Morticulture for their
sincere help and critical suggestions as members of the
Advisory Committes. o

Or. P.C. Sivaraman Neir, Director of Research,
Kerala Agricultural Unfversity (formerly Assocfate Deen,
College of Horticulture), Or. P.K, Vijayan, Retired
Agssociate Professor and Sri. V.K. Raju, Junior Assistamt
Professor, Cashew Research Station, Madakathars for provid-
ing the necessary factilities to carry out the study.

sri. A, Augustine, Assistant Professcr, ‘
Sri. A.M. Ranjith and Sri. ¥V, Genesan, Junior Agsistent
Professors, Collage of Horticulture and al) other eonua'n‘
for their help and co-operation.



sri. KoJo Lonan for the neat preparation of
the msnuscript.

The Kersla Agricultural University for granting
leave for study purpose and for awerding research
fel lowship.

(K.M, THOMAS)



- CONTENTS

Rege
INTRODUCT TON sos 1
REVIEW OF LITERATURE | ceo 4
MATERIALS AND METHODS "
RESULTS 22
DISCUSSION oo 46
SUMMARY 60

REFERENCES T 1 te viid



10

1

infestation of

LIST.OF TABLES

Meun score vel fndicating the {ntensity of
natural fleld mmu!m :’ vegetative s

by Y. sntenii-
Meoan score values indicating the intensity of
natural field iInfestetion floral br s
by Y. antenid

?un IGQI". valwes iuﬂfn!ng the degres of
¥ ; 8 »
nflc;tmdm‘ petstive shoots by 4 angonfi

Mesn mn!u:‘u ﬂ\fati the degres of
orel branches by H. satonii
under conff{nemert v 4

Nit comtent in shoots and floral branches
of different cashew accessions

Susur content in shoots and floral branches of
different cashew accessions

suger-nitrogen retfo in shoots and floral
branches of different ceshew accessions

Tannin contet In shoots and flora! branches of
different cashew accessfons

Simple correlation coefficients involving the
bfochem{ ca! constitu and the {ntensities of
damage dus to M. infestation

Intensities of shade inside the canopies of
different cashew accessions

Canopy srchitecture parameters in diffferent
cashew accessions



10

1
12

13

Uﬂl OF FIGURES

Damage {mtensities to vegetative shoots and
ﬂers branches 3 cashew due to {nfestation
by H. amton{{ under field conditions

" Damege intensities to vegetative shoots and

floral br of cashew due to infeststion
by 9. ?s fifeh {nstar s) under
contt on vegetative shoots/flors)
branches

Nit comtent in n’aaﬂvo shoots and
fliors!l branches of different cashew accessions

soluble sugers (X) in shoots and floral branches
of cashew acgessions

Tanin content in vegetative shoots and floral
branches of di{fferent cashew sccessfons

Canopy architecture pit:cm of tres No, T. 20 - 22

Cancpy architecture psttern of tres Neo.
Yengurles 37-3-1097 - |

Cancpy architecturs pattern of tree No.
Vengurla 37-=3-1112

Cancpy srchitecture psttern of tree No.
chgm"ll 36-3-1469 pe

Cancpy architecture pattern of tree No.
Vengurla 36-3-‘55 pe

Canopy architecture pattern of tree No., BLA=139~1-1351
Canopy architecture pattern of tree No. BLA-139«1«1431

Canopy architecturs putirn of tree No., BLA-256-1-1430



14
15
16
17
18
19

Cancpy architesture pattern of tree No.Sé of BLA-1219
Canopy srcghitecturs psttern of tres No.Ansurel-1352
Canopy architecturs pattern of tres No.Ansur=i-i Sh7
Canopy architesture pattern of tree No.H.27-650
Canopy architecture psttern of tree NO.H,27-665

Canopy architecture pattern of tree No.H.k.7-1111



jn froa/uc[[on




INTRODUCT 10N

Cashew(Anpcardium occidentale Linn.) is one
of the important doller earning crops of India. The
total annual production of raw cashewnuts in the
country {s over 1.79 lakh tomnes, Kerala has the
maximum area under the crop and the praduction of raw
nuts is sbout 72 per cent of the total Indian product-
fon. At present Indis has an installed capacity for
handling about 4.5 lakh tonnes of rew cashewnuts, while
the triennial average of indigencus production and
imported raw nuts put tq.ﬂnr‘ for the perfod 1975-77,
hes been of the order of about 2.3 lakh tonnes only.
There is thus a gep of about 2.2 lakh tonnes betwesn
supply and demand of rew nuts. The majority of cashew
processing factories are locasted in Kersla and these
units provide employment for a total of about 1.5 lakh
psrsons. Rew nuts are currently fmported from East
African countries, but consequent on establ{shment of
processing units in these countries, fmports are becom-
ing increasingly difficult and the factorfies are forced
to remafn {dle for most of the year.

To conserve the foreign exchange reserves of
the country and for ensuring profitable functioning of
the cashew processing fndustries, it 1s of utmost



{aportance to bring sbout substantial fncrease in

the yleld of row mits. Among the short term
strategies for incressing the yfeld of cashew,

control of the tea mosquito bug Helopeltis antonif
Signoret (Nirfdese : Hemiptera) is of mejor significance
stnce this mious' pest causes severe crop losses of
the order of about 30 per cent due to shoot and
panicle damage and due to driage of nuts.

The recommended control messures against
He antonid include three rounds of scheduled sprayings
with Endosul fan/Carbaryl/Phosphamidon, first at the
time of production of new vegetative shoots, second
st the time of flowering snd again at the time of
fruit-set inftistion. The chemical control measures
are not found to be quite successful due to {nadequate
target coverage and fatlure to complete spraying
operation within the recommended time-frame.

In view of the unsstisfactory levels of
control obtained from insecticidal applications, it
would be desirable to develop alternate methods of
pest menagement ngiiuu He amtonii. Cultivation of
crop varieties resistant to pest infestation is the
most effective and economical method of pest control.



If resistant types of cashew could be fdentified

by proper scresning techniques, it would be possible
to ensure that the resistance s maintained through
vegetative propagstion of such types. Only very
little work has so far besn carrfed out on the rela-
tive succeptibility of cashew types to infestation

by He antoni{ and the mechenism of resistance {nvolved
( sathfamma, 1979 and Ambiks at al., 1979).

The present studies were, therefore, under-
taken to scresn out feourtesn cashew accessions
available in the germplamm benk of the Cashew Research
station, Madakathars, with reference to infestation by
He angonif and thereby to explore the possibility of
pest control through the cultivetion of types which
are resistant or relatively less suaceptible. whether
the relative susceptibility of the accessions is
influenced by varfations in some of the biochemical
componerts, canopy architecture patterns and shade
intensities within the cancpies have also been investi-

gated.
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The adult longevity varies from & to 14 days for

males and & to 24 for females. Pre-oviposition

perfiod was found to be & to 5 days while the ovi-
position and post=oviposition per{ods were 16 and

2 days respectively. The fecundity was found to

vary from 10 to 60, The aggs sre sub-oval and besr

8 pair of fins thread like processes. These are

" thrust deep inside the tender shoots and inflorescence
axes and also in nuts. The incubatfion period renged
from S to 9 deys. 'he nymphs puss tﬁreugh five instars
to attain adulthood., The duration of the first nymphal
instar i1s 3 to 3.5 days and the second instar lasts
for 2.k days. The third instar moults {n about 2 to

& days. The fourth instar lasts for 3 to b days. The
last instar nymphs moult in 2 to S days. The total
1ife=cycle occupled 22 to 35 days (Abraham, 1958;
Sudhsker, 19753 Pillel & al, 1976 and smbike and
Abrsham, 1979).

Nymphs and adulits suck sap from the tender
thups of the plant by inserting the proboscis deep
into the tissues up to the vascular regfon. The fifth
fnster nymphs cause relatively greater damage. On the
shoots elongate stresks and brownish patches develop



around the feeding punctures and these regions dry

up eventually. A resinous substance exudes from the
fesding punctures on the shoots and the exudate

dries up and hardens on exposure to air. The shoot
spices eventually dry up. On the inflorescence,
fesding is usually restricted to the mein axis.
Secondery floral branches are also attacked. Irregular,
elongete, shiny, rusty=brown lesfons are csused due to
feeding. On fmmature nuts and apples, scabby spets
are produced due to feeding (Sathissma, 19773 Ambika
and Abrsham, 1979).

The preferred temperature for fertilization
and oviposition was found to be 25 ¢ 0,5°C, while
28 + 0.,5°C was found to be {desl for hatching of eggs
(Ambika snd Abrsham, 1979).

The pest population bufld up in Kerala cormences
from October with the emergence of new vegetative flushes.
The population reaches its peak during the blossom
perfod in January. M. antonii populetions are not
recorded durfng the monsoon period (P{llal and Abraham,
1975). However, on young trees, the pest populations
are cbserved throughout the year sfnce the pattern of



flushing in these tress s somswhat continuous
(sathiamma, 19577)s Gopslan and Perums) (1973) re~
ported that the occurrence of the pest on guava was
not correlated with varfations in the meteorological
parameters.

Cashew was introduced in India in the Gosn
region and along the Malaber Cosst durfing the 16th
century (de Costa, 1578; van Linschoten, 1958). It
i{s most 1fkely that the orfginal introductions were
nuts belonging to a few trees and they had a Vimited
genetic base from which all the cultivars in the
country evolved. The vcrhbﬂivty observed among the
cultivars at present with respect to plamt characters
may be due to segregation of {nherent heteroaygosity.
The extent of variability in respect of plant canopy
architecture, flowering perfod, proportions of male
and bisexual flowers, spple charascteristics etc. have
been reported by varfous workers (Morads, 195413 Reo
and Hassen, 1957 Cordoba, 19673 Northwood, 1967)
Morton, 1970).

Studies on the varfetal susceptibility to
infestation by H. antoni] are very limited and confined
to cashew and guava,



In & preliminary study of the varietal
resction in guava to tes mosquito $nfeststion,
Perumal ¢t al. (1970) detected considerable varia-

tions.

In Tamil Nadu state Gopalan and Perumel (1973)
scresned eleven guave varieties aged ton years and
eight varieties of 28 years' growth for {nfestatfon by
He apgonii. Total number of healthy and affected
fruits on selected branches were recorded for asses-
sing varietal susceptibility and the pesrcentage of
incidence was worked out. None of the verfeties was
famune to attack by the pest. However, there were
veristions in the incidence of the pest in different
varfieties indicating the preference of certain verfe-
ties by the pest. The varfety 'Lucknow-ib' suffered
the meximum fnfestation of 81.9 per cent, while the
variety t‘Bangalore' showed the least {ncidence of
34,6 per cent. Most of the older trees were almost
fres from pest {nfeststion and damage. Mg the
older trees, the minimm fncidence was found to be
2,89 per cent in the varfety 'Anakapelle’ while the
maximum demage was 6.01 per cent in the varfety ‘Red
Fleshed!.



The intensity of infestation wes estimated
by counting the mmber of warts on 30 selected fruits
fn esch variety. There was definite positive correla-
tfon between the percentage of incidence and the
mmber of warts on the fruits. The percentage of
incidence and the inmtensity of infestation wers found
to be grester in the susceptible varfety !Lucknowehé?
being 81.9 and 78.7 per cent respectively and was
least in the variety 'Bangslore! being 34.6 and 27.55
per cemt respectively.

Balasubramanien and Kalyenasundaram (197.)
evalusted nine guavs varfeties for their relative
susceptibilfty to infeststion by H. antanii. The
varieties showed wide varfation in the incidence of
the pest. Veriaties VYike 'Bangalore! and 'Red Fleshed’
were severely affected, the percentage of incidence
being 50.76 and 51.40 respectively. The varfeties
'Safeds' and 'Seedless! wers almost free from {nfeste-
tion and the percentage of incidence wes 0,20 and 0,25
respectively, The varfeties 'white Large', *Round’,
1Chittidar', *Seedling' and ‘Kohir®' were grouped as
moderstely susceptible. No correlatfon could be
detected between the age of the trees on the one hand
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and the susceptidbility to pest tafutqt'm on the other.

At the CPCRI Regional Station, Vittal, Ssthiswss
(1977a) studied the variets! resctions of 16 ceshew
types to tes mosquito infestation. The accession
VIH-34 T.No.! (Bapatia) snd VTH 151 BLA 256-h (Anskkaysm)
gave comparatively low percentage of pest attack with
2.2 per cent and 3.8 per cent shoot demage and 6.8 per
cent and 5.5 per cent panficle stteck respectively. The
highest percentage of panfcle attack (11.9) was recorded
fn theaccession VTH | Ansur 1 (Venguria). The maximum
shoot damage (8.5X) was found fn VIH 36 T.No.56 (Bapatla).

Ambika ot al. (1979) scresned eleven accessions
of five year old cashew sesdling trees and hybrids for
their susceptibility to H. antoni{ and found that none
of them was absolutely res{stant to tnfestatfon. The
intensity of {nfestation on tender shoots and floral
branches was recorded on 8 0 = & wihbaudouthe
follawing criteria.

0 s no lesions/stresks

| to 3 necrotic lesions/streaks - generasl
vigour of the shoot/panicle unaffected

2 s heo fescing or non-coslesct
lesfon: stnok:g ne
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3 1 above 6 coslescing or non-coslescing
lestons

b ¢ lesions/stresks confluent - complete
drisge of affected panicle/shoot.

With reference to shoot damage, the accession
NO.66S was found to be significantly less susceptible
to infestation than the accessfons HAF 1111, 650,
K=10«2=1232 and K-10-2-1218, the demage scores being
1.00, 2,00, 2,00, 2.25 and 2,75 respectively. The
accession NO.K«10-2-1218 was highly susceptible to
the pest as compared to the accessions 1097, BlA=139=1-
1431, HAF 1098, Ansur-1382, 1112, 22 and 665. Regard-
ing the extent of damage to the panicle, the damage
score ranged fram 1,25 in accession No.665 to 2.75 in
the accessions K=10=2-1232 and K-10-2+1218, The damsge
caused to the panicles of the tres No.665 was signi-
ficantly lesser than in the accession mmbers Kel0«2-
1232, K=10-2~1218, BLA-139«1-1431, HAF-1098, HAF-1111,
1097, 650, 22, Ansur-~1352 and 1112. The panicles of
the types K=10-2-1232 and K=10~2-1218 were found to be
highly susceptible to damage by H. sntonii.

The variability in the demage retings of the
accessions was attributed to bfo-physical or bio-
chemical factors.



In a auhm study involving seventy
four cashew accessions, Sathianme (1979) scored
the intensity of damage fnflicted by 4. antonit.
The pest incidence was found to vary with the diffe-
rent accessions. Nymphs and adults of H. amtonii
were found in all the types and the mean percemage
of shoot infestation ranged from 1.8 to 43.3, while
the panicle damage rating ranged from 5.5 to Sk.)
per cent. The percentage of tots! damsge was found
to be relatively heavy in the sccession numbers
VTH 46(7/3 RASTUMBADA, Bepatla) with 31,8 per cent
shoot attack 34.5 per cemt panicle damage and the
average insect population of 56.5 nymphs and adult
bugs per 100 shoots/penicles. The accesstons such
as VTH Sk (10/8 EPURUPALAM, Bapatla), VIH 78 (7/12
NEELIPUDI, Bapatla), VTH 6b (2/4 NATHAVARAM, Bapatls)
and some other varieties were also found to be highly
susceptible to infestation. The demmge intensity was
lower {n the type VIH 151 (BLA 256-4, Anakkayam) with
3.8 per cent shoot damage and 5.5 per cent panicle
damage. These types had an average of 6.0 adults/
nymphs per 100 shoots/panicles. The other relatively
less demsged accessfons ware VIH 153 (H=3-17, Anakkayam),
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VTH 152 (BLA 226=1, Anskkeyam) snd VTH 2 (VETURE $6,
Vengurla). With reference to the pest population
loads supported by the different accessfons, the
higher pest population lomis were recorded in the
accessions VTH Sk (10/8 EPURUPALAM BSapatla), VTH &2
(4/1 GOLLAGUDAM, Bapatla) and VTH 40 (2/9 DICHERLA,
Bapatia) the range being 67.5 to 105.5 nymphs and
adult bugs per 100 shoots/panicles per tree, while the
sccessions VTH 61 (10/15 KODUR, Bapatla), VTH 70
(5/12 DIVANCHERUVU, Bapatla) and VIH 153 (He3=17,
Anakkayam) supported only relatively low pest loeds
(1.5 to 3.2 nymphs snd adult bugs per 100 shoots/
panicles per tres).
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MATERIALS AND METHODS

The field experiments for evaluating some
cashew types for their relative susceptibility to
infestation by telgpelitis antonii signoret were
carried out at the Cashew Research Station,
Madakatharas in the mein campus of the Kerals
Agricultural University, during the period from

September, 1979 to March, 1980,

Fourteen accessions comprising of six year
old seediing progenfes and hybrids were tested for

their relative field susceptibility to the pest.

Detafls of cashew types used for screening

are indicated {n the Tabls.

rRating of the accessions for mtural field demage
intensities

In order to ascertain whether non-preference and
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Detafis of cashew accessions used for screening for
relative susceptibility to Infestation by H. antonii

st.
Nos Type Description
Seedling Progenies
! Te 20 « 22 From 8 high yfelding tres at
the Cashew Research Statfion,
Anakikayam,
2 Vengurla 37-3-1097 m h ylelding seedling t
ene 3 0? g 5 r?g. nhlnght‘r':.
| Statc
3 Vengurla 37-3-1112 felding seadling type
g gurl 2. mngh:,
$tat0o
[ 3 Vengurla 36-3-1469 felding seedling type
o . frea zmguru. Msharesitra
State
Vengurla 36«3=1 felding secedling t
5 e V gur'l‘g, Mahar-ghtl"r
Snn
6 - BLA=] 39=1«1391 A sslection from the
Sapatla Germplasm collection
7 BLA«139~1=1431 A sslection from the
Sapatis Germplasm collection
8 BLA-256-1-1430 A selection from the
Sapatla Germplasm collectfon
9 Tree=56 of BLA=1219 From the tree No.56 of the
C.RsS., Bapatla,
10 Ansur-1-1352 A type from Vengurlas
1" Ansur-1=1547 A type from Vongurl.
Hybeids
12 He 27650 BLA 1=39«] X Ee«2a!
13 He 27-665 BLA 1239«1 X E=2e!
14 He Ge7=1111 Tree No. 30 x Tree No. B R2~-18

of the Kottarskkara Station
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preference traits are menifested under field conditions,
the feeding fnjurfes on the shoots and floral branches
were recorded separately besed on rendom samples.

The intensity of damsge to shoots and floral
branches was scored on @ 0~5 scale on the basis of the
number of necrotic lesfons developing on the plant
tissues as a result of feeding by the insects. The
norms for recording damege ratings were as fol lows:

0 - No lesfons/stresks

1 = Upto 3 necrotic lesions/stresks

2 « 4«6 Jesions

3 = 7=9 lesfons

&4 « 10-12 lesions

S - above 12 lesfons which tend to be confluent.

Om tres in each accession was scored for nstural
{nfestatfon. For this, the canopy of each tree was
divided into four equal segments following the two long
poles placed flat in ground along diametrical lines.
Three fresh panicles and shoots were randomly selected
from esch segment and the intensity of infestation was
recorded as already indicated.
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Intensity of damege dus to feeding activity of {nsects
confined on shoots/flors! branches

A large number of terminal shoots were selected
and thess were caged in the last week of July well ahead
the conmencement of vegekstive flushing. For caging,
perforsted polythens bags (150 gauge) of sfze 30 x 20 om
wers used. Just as the vegetative flushes were randomly
selected in esch of the four cancpy segments, thres caged
floral branches were marked out at reandom in esch cancpy
segment soon after flowering inftistion.

for fnoculation, five fifth instar nymphs (3 females
and 2 meles) were used in each randomly selected shoot/
floral branch and these were confined for a period of
24 hours. The Pifth fnster nymphs nr,’o. deep=bromish n
colour with reddish-brown thorax, overlapping wingpads
and two-segnented tarsi. The sexes are distinguishable
on the basis of externmal genitalia and size varfations,
the females befng slfghtly lerger. |

Mucleus cultures of . spteni{ were reared out
on fresh vegetative shoots in field cages by mﬂuing
five pairs of freshly emerged aciiits in each cage. The
Fy progeny emerged in sbout 12 deys and these attained
the fifth {nstar stage in sbout 13 deays. The nucleus
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cultures wore sxxmmined on successive days and the
insects were remeved soon after the shoots revesled
necrotic symptems. These were transferred to fresh
shoots and kept in casges for further development.

The cultures were also sub-divided at appropriate
intervals to avoid high population densities in field

cages.

Cylindrical cages (Plate 1) of 30 cm length
and 20 cm diemeter were used for confinement of the
‘test fngects, The cages wers mmde of wire frame work
covered all over with polythene net-cloth having about
four apertures per linesr cm, The terminals of the
wire frame work towards one side were provided with
small hook 1ike bends at the spices to factilfitate the
fixing of the frame work on shoots/floral branches.

The intensity of demage was scored after remove
ing the floral branches and shaots, on & 0-5 scale as
alresdy explained,

Estimation of oluble sugers, nitrogen and tannin

In order to sscertain whether the susceptibility
of cashew types to infestation by H. antonif was in-
fluenced by biochamical factors, the shoots and penicles
were snalysed for total n‘lirow. soluble sugars and



Plate 1 Polythene net cage used for confining H. anton{i
on shoots and floral branches of cashew
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tannins. For chemics! sssay, random ssmples of fresh
shoots and floral branches were collected fram the
different accessions and dried in an electric oven

st a temperature of 65°C for 24 hours. The dried
samples were ground using & Yaboratory mill fitted
with & 0,5 mm mesh sfeve., The total nitrogen content
was estimated as per the method indicated by Jackson
{1958). For the estimstion of tannins and soluble
sugers (sucross, glucose, fructose etc.), one g
sample was bofled for 30 minutes with 80 m! of water
and cooled, This was then transferred to a 100 ml
standard flask and the volums was made up. The flask
was shaken well and the comtents filtered.

For the determinetion of fannins. the extract
was df luted 250 times with water. The procedure
suggested by the Assoclation of Official Analytical
Chemists (1970) was followed in estimating the tamnin
content.

For the estimation of soluble sugars polyphenolics
were removed from the entrest prepared, by the sddition |
of basic lead acetate. The excess lesd scetate was
precipitated with five per cent aquecus potassium
oxalate. The solution was then df luted SO0 times and
the soluble sugars were determined by the method suggested



20

by Oubofs et al. (1981),

Intensity of shade within the cancpy

In order to ascertain whether the canopies of
different types show remarkable varfstfon on account

of the pattern changes fn the cenopy configuration,
the intensity of light in the central region of the
canopy were recorded using & lipmeter ('APLAB' Type ML
4420) and the intensities under open conditions were

al 30 recorded side by sfde and light intensities inside
the canopies were worked out from the two values a»
percentages. Monthly mesn values were computed from
weeskly cbservations. The cbaervations were taken

at weekly intervals at 2 PM efter fitting thres filters
in the lux meter, The light intensity below the canopy
was recorded using two f{liters. The shade measurement
was done during the perfod from October, 1979 to March,
1980,

Canopy architecture

The basic canopy architecturs in cashew follows
the Scerrone's mode! (Malle gg a). 1978). In order to
ascertain whether tree to tree varifations in the cancpy
configuration existed and also to study whether the tm



21

of canopy {3 r.‘lu@d to susceptibility of the trees

to infestation by H., anganii, the architectural
patterns of the trees included in the experiment were
studied. The parsmeters recorded to describe the
architectural festures were height, maximum cancpy
spread recorded along diametrical linas passing through
the trunks 8s the centres and perimeter. The actusl
pattern of formation of branches was sketched.

stat{ stical analysis

For comparing the trees for natural fleld
fnfostation levels and the dammge ratings under con-
finenent, the analysis of variance technique as described
by Snedecor and Cochran (1967) was mede use of. Dsta
relating to natural field infestations on vegetative
shoots and floral branches weres anelysed as 8 one-way
classification model with the four quadrants in esch
tres representing the replications., 0Dats relating to
damage retings under confinement of vegetative shocts
and the floral branches were analysed as in & nested
desfgn. The influsnce of blochemical factors and shade
intensities within the cancpy on the susceptibility to
{nfestation by H. antoni{ wes ascertained by working
simple correlation cosfficients (Snedecor and Cochran
1967 ).
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RESLYS

Rating of the accessions for netural field demage
fntensities due to infestation by lelepslitis

anpgonidi ston.

Rating of differemt sccessfons with reference to
domnge to vegetative sheoks
The intensity of dammge Inflicted to the vegeta-
tive shoots of the sccessions was scored on 8 0 - 5 scale
as slresdy explained under Mgerials and Metheds and the
medn score values are furnished in Table~! and these are
depicted in Fig.tl. m réw date are furnished in
Appendix-1 and the Anslysis of Verfence table in Appendix-I1.

The damsge intensities ranged fram 0.42 in tie
accession No.22 to 4,00 in the sccession No.1111, The
accessfons22, 1112, 1430 and 1097 were found to be the
least susceptible as comphred te the remaining scsessions,
their imuﬂty scores being 0.42 to 1.42. Accessions 650,
1391, 1548, 665, 1547 and 1113 were the most suceptible

ones the damage intensity scores being 2.83 to 4.00.
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Mean score values indicating the {ntensity

T’M. e of nstural field Infestation of vegetative
shoots by H. antonif
g; ‘Accessfon Number Mean scores
Te To 20-22 0.42
2. Vengurla 37-3-1112 1.00
3. BLA256-1-1430 1.33
he Vengurla 37-3-1097 1,062
S. Vengurla 36-3-1469 1.58
6. Ansur-l-1352 1.83
7o Tree 56 of BLA-1219 2.50
8. BLA-139=1-1h3} 2.58
9. M. 27650 2.83
10, BlA=139=1-1391 3.08
11. Vengurls 36-3-1548 3.17
12, H.27-665 3.25
13, Ansur-i-1547 3.50
1he  Hob,7«1111 4,00
F Test sfg. (0.01)
Co (p = 0,05)» 1.1§

* p » 0,05 {ndicates the 5X lave! of probability
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Reting: of differemt accessions with reference to
damage to flors! branches

The intensities of fleld damage to the floral
branches by H. antenii are indicated in Table 2 and
dfagramatically represented in Fig.1. The raw dats
on this is furnished in Appendix-111 and the Analysis
of Varfance table {n Appendix IV, The tres No.22
showed the least damage (O.k2), while the tree N0.650
showed the maximm damage {ntensity of 4.50 and the
differences among the accessions were found to be
significant, The accessions 22, 1112, 1352, 1469 and
1097 showed intensity ratings renging from 0.42 to 1,50
and these were significantly less susceptible as com-
pared to the rest of the sccessfons. The accessions
1111, 15h7, 1508, 665 and 650 were the most susceptible
ones, with damage ratings of 3.59 to 4,50. These were
significantly more susceptible than the rest of the -

accessions,

Intensity of damage to the sccessions due to feeding
sctivity of H. antonii under confinement

Intensity of demage to the vegetative shoots

The mean score velues indicating demsge inten-
sfties to fresh vegetative shoots as a result of feeding
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Table 2. the intensity
g‘m?"fglwaﬂw of floral

' ::,: Accessfon number Mean scores
e Te. 20-22 0.42
2. Vengurla 37=3-1112 1.33
3. Ansur-1-1352 1.33
be Venguria 36-3-1469 1.42
5. Vengurla-37-3-1097 1450
6. BLA=139=1=1431 2,00
7. BLA=256-1-1430 2425
8. Tres 56 of BLA-1219 2.83
9 BlLA=139«1-1391 2.92
10  Hobo7«1111% 3.59
1. Ansur=1-1547 3467
12, Vengurla 36-3-15h8 3.83
13, He 27665 he17
1he  He27=650 k50

F Test $194(0401)
o (p = 0,05)* 139

p = 0,05 Indicates the 5X level of probabflity
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sctivity of fifth fnster nymphs (3 female and 2 meles)
are given in Table 3 and f)lustrated in Fig.2. The
raw data and thi Amiysis of variance tsble sre appen-
ded (Appendices V snd VI).

The differences among the accessions with res-
pect to the mean damege intensities were not found teo
be significant. The shoot dammge intensitfes in the
accessions ranged from 3.75 in the tree 665 to k.92
fn the tree No.1547.

Rating of damage to floral branches

Data on infestation ratings of the accessions
consequent on confinement of fifth instar nymphs on
floral brmcﬁu are indicsted in Teble & and are dis-
gramatically represented in Fig. 2. The details of
score values in the sccessfons and the Analysis of
varfsnce table are given in Appendices VIl and VIII
respectively., The differences among the accessions
with respect to the damage {nflicted to the floral
branches wers found to be significent. The tree 1219
showed the least demge of 3:83 while the tree nos.
1469 and 1431 registered the same rating of 4.08. The
tres numbers 1430 and 1097 showed the same damage
rating score of L.92.
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Table 3. l;::n aee:c v::uu indlgaﬂnc the gcgru of
astation vegetative shoots
o antonli’ under confinement . y

H
:;: Accession mmber Mean scores
e He27-668 3.75
2. Tree 56 of BLA-1219 | 3.52
3¢ BLA=139«1=1391 3.99
he BLA=139=1-1431 3.99
5. Ansurei-1352 4.00
6.  Hol=1111 | 4.08
7« Vengurls 37=3=1097 h.09
8. M. 27-650 bty
9« Vengurla=-37-3-1112 bet?
10,  Vengurla«36-3-1469 .28
11 Vengurla=36=-3-1548 b.28
12, T.20-22 bh.h2
13, BLA=256-1-1430 .50
the Ansur-1=1547 b.92
F Test : NS

* Non-signtficant
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Table &, !'-b:a un:c v:;u:'u !nf!gning.th; degres of
nfestation oral branches antonit
under confinement v 8

a: Accession mumbers MeBn scores -
1.  Tres 56 of BLA=1219 3.83
2. Vengurla«36-3-1469 b.08
3. BLA=139-1-1431 408
be He27-665 be25
5. Ansurei=1547 o3l
6.  BLA-139-1-1391 . b3
7. Vengurla=37-3=1112 kS8
8. Holea7=-1111 ‘ k.58
9. Ansur-1-1352 he67
10. T.20-22 | he67
11,  Vengurle=36-3-1548 ho72
12.  H.27-650 h.75
13  BLA 256-1-1430 4.92
1h. Vengurla 37-3-1097 4.92
F Test $1g.(0.05)
CD (p » 0.05)* 0.61

*p = 0,05 {ndicates the 5X level of probabiliity
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Influence of biochemioal factors on susceptibility of
the trees to infestation by 4., entoni{

The shoots snd floral branches were analysed
for the tote! nitrogen (Jackson 1958), soluble sugers
(Dubofs gt al., 1951) and tennins (Asscciation of
offictal Analytical Chemists, 1970) in order to ascer-
tain whether these Influence the intensity of damage
of the accessions to infestation by H. antonid.

The percentages of nitrogen in shoots snd floral
branches are given in Table S and {1lustrated in Fig. 3.
The percemtage nitrogen content in the shoots ranged
from 0,42 in the tres no. 650 to 2.9% in the tree no.
1112, The percentage nitrogen content of floral
branches ranged from 0.42 {n the accession 1547 to 2.10
in accessions 1430 and 1219,

The comtem:: of soluble sugars in vegetative
shoots and florsl branches are given fn Table 6 and
f1lustrated in Fig. ks The range in sugar content in
the shoots was wito wide being 1.82 per cent in tree
NO.1219 to 26.01 1n tree no.1869. In the trees, 1111,
1097 and 665 the content: renged from 7.74 to 8.73.

In the panfcles also the nugi in niublc sugar comtent
was wider befng from 2,01 per cant in tres 1352 to
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Table 5, Nitr content in shoots and floral! branches
of different cashew accessions

Misrogen content (X)
:L; Accession Number shoot ;::::;.‘
e T. 20-22 1.96 1.75
2. Vengurla 317-3-1097 0.70 0.77
3. Vengurls 37-3-1112 2,94 0.70
he Vengurls 3§-3-1469 1.12 1,68
S Vengurla 36-3-15k8 2.24 1.82
6. BLA=139=1-1391 1.96 1.12
70  BLA=139=1=1431 2,38 1.5h
8. BLA=286-1-1430 1.68 2,10
9. Tree 56 of BLA-1219 0,98 2.10
10, Ansur-i1-1352 1.40 2,03
1.  Ansur«i=i547 133 O.b2
12 H.27-650 0.42 1.82
13. H.27-665 2,38 0.8k

he Hobo7=1111 1.61 1.33
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sSuger content fn shoots and floral branches
of different cashew accessions

' ,S.L: Accession Mmber W
hranchas
e T. 20-22 15,79 18.86
2. Vengurla 37-3=1097 8.33 25.00
3. Vengurla 37-3-1112. 6.27 7.0%
4, Vengurla 36=3-1469 26,01 19.39
S« Vengurla 36-<3-1548 6.63 5.81
6 BLA=139-1-1391 3.06 5436
7. BLA=139-1-1431 11.34 14.16
8. BLA=256-1-1430 5.81 5.59
9. Tree 56 of BLA-1219 1.82 3.30
10, Ansur-1=-1352 &.30 2,01
11, Ansur-1-1547 5.28 8.40
12 M. 27650 14,75 13.96
13, H 27-668 8.73 10.86
the He 4,7-1111 7.7 13.22
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25.40 per cent in tm no. 1097,

- §ba ratios of soluble sugsrs to nitrogen were
worked out to ascertain whether the relative proport-
fons of these had any influence on susceptibility to
infestation by H. antonii. Thess ratfos {n shoots
and panicles are furnished in Table 7. The sugar-
nitrogen ratio in shoots ranged from 1.56 in tree no.
1391 to 35.12 {n tree nc.650. In the floral branches
also sugar-nitrogen ratio was found to be quite wider
the nhge being from 0.99 in tree No.1352 to 32.59 in
tres No.1097.

The data on the tannin content of vegetative
shoots and panicles are furnished in Table 8 and
diagramatically represented fn Fig. 5. In the shoots
the tannin content showed a range from 5.58 per cemt
in tree No.1430 to th.bi {n the tres 1352. In the
floral branches the range in tannin content was found
to be relatively narrow being from 11.:59 per cent in
tres No.1430 to 17.84 per cent in tree no.1548,

Correlation cosfficients invelving the biochemical
constituents and susceptibflfity to pest infestation

Simple correlation cosfficients were worked out
to ascertain the mature of relationship between the
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Table 7. s«prvoitrm ratfo in shoots and floral
s of different cashew sccessions

Sle Accession Number ﬁoﬂ'

No. shoot s branches
1e T. 20-22 | _ 8.06 10.78
2. Vengurla 37-3-1097 11.90 32.99
3. Vengurla 37+3-1112 2.13 10.07
b, Vengurla 3663-1469 23.22 11.54
5. Vengurla 36<3-1548 2,96 3.19
6.  BLA=139~1-1391 1.56 be79
7. BLA<139-181k31 | he76 9.15
8, BLA-256«1-1430 3.46 2.66
9. Tree 56 of BLA=1219 1.86  1.57

10. Ansur-t - 1352 3.07 0.99

11, Ansur-1 = 1547 3.95 20.00

12, H,27 - 650 ' 35.12 7.67

13, H.27 - 665 ‘ 3.67 12,93

‘“o ".“07 - “" ) ' “08‘ 90»
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Table 8. Tannin content in shoots and floral branches
of different cashew accessions

Jannin content (X)
:l: Accession Number floral

Shoot s branches
1. T. 20=22 8.79 12,89
2. Vengurla 37-3=1097 6,49 16,02
3. Vengurla 37-3-1112 S.76 15.17
he Vengurla 36~3-1469 10,13 12,38
Se Vengurla 36«3-1548 8.19 17.84
6. BLATI9=1=1391 13,05 16,75
7s BLA«139«1<1431 11.38 15.29
8. BLA-256~1=1430 ‘ 5.58 11.59
9. Tree S6 of BlA~1219 11.23 12,76
10, Ansur-11352 ’ Th bl 16.75
1. Ansur=1=1547 8.80 16. 14
12, H., 27-650 | 6.95 15.11
13. H. 27-665 1402 15.41

‘“. "Q “.7""' “086 ‘307“
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biochemical constituents on the one hend and the
extent of susceptibility on the other. The correla-
tion cosfficients are furnished in Table 9,

All the correlation cosfficients except the
one between tannin content in shoots and the degree
of infestation of shoots due to confinement of the
insscts were not found to be significant. Negative
.cormut!m was detected between tanmnin contemt of the
shoots and demage intensity scores registered from shoots
- under confinement with H. satonif.

Intensity of shade within the canopy of the cashew
accessions and 1ts Influence on susceptibility to

infestation by H. antonif

~ The shade 1ngmie!o: within the canopies of
the accessions included in the mudy were recorded with
e lwwmeter and the monthly mean values for the perfod
from October 1979 to March 1980 are furnished. in
Table 10,  The shade intensities within the cancpies of
the accessions showed & marrow range of 87.22/in tree
No. 1430 to 98.59/1n the tres No.1219.

The simple corretation coefficients fnvolving
the netural flield infestation ratings and the intensities



Table 9. Simple correlation cosfficients fnvelving tie

biochemical constituents and the intensities
of damage dus to H. antonii infestation

] ’ Si-p!:“'
. corre on
NO. Character assccistions m{ﬂ’clms
r
Ramage to shoota - netural infestation

1.

2.

3.

LB

Se

6.

7.

Percentage of soluble sugars {n shoots
and degree of natural infestation on
shoots - 0,307

Percentage of nitrogen in shoots and
degree natural {nfestation on shoots 0.088

Sugar-nitr ratio in shoots and degree

of nature! infestation on shoots - 0.087
Percentage of tannin in shoots and degres

of metura! infeststion on shoots 0.h22
Remige to shoots under canfinemant

Percentage of soluble sugars in shoots
and os of infestation on shoots due _
to inement of {nsects 0.106

mm:’o of nitregen in shoots and
degree infestation en shoots due to
confinemant of {nsects - 0,131

sSugar - aftrogen }uio in shoots and
degres of infestation on shoots due to
confinement of insects 0.006

Percentage of tannin fn shoots and degree
of infestation en shoots due to
confinement of fnsects o 0. 5hé*
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Table 9 (contdess)

9.

10.

11,

12,

13.

Th,

15.

Damege to floral hrenches - natural
infeststion

Percentage of scluble sugars in flors!

branches and oe of natural infesta-
tion on floral ) - 0,279

Percentage of nitrogen in flora! branches
and degree of nstural infestation on
floral branches - 0,132

Sugar-nitrogen ratfo in flors! brenches
snd degree of natural infestation on
floral branches - 0,113

Percentage of tanmnin in floral branches
and degree of natural {nfestation on
floral branches 0.336

Damage to florsl branches under
sonfinsment '

Percentage of soluble sugers in fleral
branches and degree of {nfeststion oh
florsl branches due to confinement of
fnsects 0.182

Percentage of nfitrogen in floral branches
and degree of {nfastation on floral
branches due to confinement of fnsects 0.19h4

m-r-ni:roqon ratio in floral brenches
degres of infestation on floral

branches dus to confinement of insects 0.182

16, mmaa :'f :-uatn h‘; ﬂ ;'bru'ahu
: degre nfestation of:f g '
! dp-'to confinement of {nsects ore

 « stgnificant st 0.05 level
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Table 10. Intensity of shade inside the cancpies of
different cashew sccessions

:: . Accession Nusber Shld?xi) ntensity
te T. 20-22 o 97.70
2. Vengurlas 37-3-1097 97.56
3. Vengurla 37-3-1112 97.87
& Vengurla 36-3-1469 97.28
5. Vengurla 36-3-15A8 97.95
6. BLA=139-1-1391 98,05
7o BlA=139«1-1h31 97.34
8. BLA=256-1-1430 87.22
9¢ Tree 56 of BLA-1219 98.59

10, Ansur=! - 1352 | 97.52

11  Ansur-t « 1547 95,61

12 He 27 - 650 97.74

13, H. 27 = 668 97.79

‘“o Ho “.7 - "" ”o“
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of damage under confinement on the cne hand and the
susceptibilfty to pest infestation on the other have
been separately worked out, The correlation coeffi-
cients betwesn percentage of shade and natural field
infestation ratings of shoots and that between per-
centage of shade and damage intensity under confine-
ment were found to be 0,248 and 0.477 respectively.
In the case of floral branches, the correlatfion
cosffictients between percantage of shade and natursl
field infestation ratings and that between percentage
of shade and damage intansity under confinement wore
0.072 and - 0.364 raspectively. These were insignificant.

Influence of the canopy architecture patterns on
relative susceptibility of the trees to pest infestation

The canopy architecture pettern of the trees
inciuded in the present studies have been sketched
snd these are depicted in Figures 6 to 19. The para-
meters describing the emy srchitecture are furnished
in Table 11. The characteristic features of the cancpy
architecture patterns of the slected cashew accessions

are as follows:
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Table 11, Cancpy srchitecture parameters in different
cashew sccessions

—Lforsmeters (meters)

:;: Accession tamber Helght m peri~

spread meter
1. T.20.22 7.50  7.75  25.50
2, Vengurls 37-3-1097 6.6k 7.82 21,75
3+ Vengurla 37-3-1112 7.79 9.18  23.89
&  Vengurla 36=3«1469 4,85 6.41 19.20
8« Vengurla 36-3-18A8 5.61 8.67 2.6k
6. BLA=139~1-1391 6.89 11.29 30.91

7.  BLA-139-1-1431 5.90  11.63 33426

8. BLA-256~1-1430 6.27 6.34 18.72
9. Tree 56 of BLA-1219 9.25 9.62 30.685
10. Ansur-! 1352 739 9.6%  27.40
11. Ansur-1 1547 6.75 8.68 29.10
12, H. 27 650 6.48 10.66  33.80
13« H. 27 665 5.70 9.65  27.18
the He be7-1111 6.8 9.98  30.80.
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1. Accessfon nusber T, 20-22

The tree s profusely branching (Fig, 6). The
spical comrol is not menifested and the main stem
heigit 1s, therefore, relatively shorter. A number
of primery branches each with 1imited apfcal control
are formed. Tha tree i3 presemting an elliptic canopy.
Positive geotropic tendency s not evident.

2, Agcesston number Vengurla 37-3-1097

The tres shows 8 good number of branches (Fig.7)
and the cancpy {s somewhat denser. Two main branches
each showing apicsl control are developed in the tnftial
growth perfod. The secondary branches produced from
these two primary branches subtend relatively wider
angles with the pﬁﬁuﬁu.

3. Accession number Vengurls 37«3-1112

The tree shows extensive branching, there being
relatively lesser mumber of branches (Fig. 8). A
moderate apical control {s detected in this tree. The
older branches in!ihﬂy showed positive geotropfmm
but 1ater on the tendency is rwersed. The canopy
silhouette is samewhst globular.
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FlG.8.CANOPY ARCHITECTURE PATTERNOF TREE

NO.VENGURLA 37-3-1U2



be Accession number Vengurls 36-3-1469

The canopy architecture pattern is presented
fn Fig.9. The tres is somewimt ghort-statured, and
shows very strong spical control! with an elongste
mein stem. Branching is sparse in this tres and per-
haps due to some phyllélt fectors, the canopy as 8
whole shows orfentation towards one side of the main

stem.
5. Accession number Vengurls 36-3-1548

The branching pattern of this accession s
depicted in Fig.10. The tres: shows *mtmstn branch-
fng and bushy appesrance. Apical control s stronger
for initis)l grovth steges, while subsequently this
tendency is reversed. The lower branches show very
strong positive geoctropic tendency but eventually with
the cessation of strong apical control, the branches
show more acute angle of inclinations. The overs))

. canopy shape {s hemispherlical,

6. Accession mumber BLA-]39+1+1391

A very wesk spicel control 1s notfced (Fig.1t),
the main stem being relatively very short. The bassl
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branches ares relatively stouter and the angles of
inclinetion of the secondary branches are scmewhat
scute., There s very little tendency of positive
geoctropism {n the branches. The branching is exten-
sive and the cenopy s wide spreading the perimeter
being 30.91 m.

7. Accsssion number BlLA-139=-1=-1431

The branching pattern fs disgramatically given
in Fig.12, A moderate apical control {s noticed.
The lateral branches are produced in acropetasl succes-
sfon, the upper brenches being relatively shorter.
The older branches show strong geotropic tendency.
The cancpy s of & spreading nature due to extensive
branching snd the canopy silhomette s conical,

8. Accession number BLA=256~1-1430

; This sparsely branched tree (Fig.13) shows
strong apical control and the main stem s somewhat
erect. The lower brenches show a tendency of positive
-gootrop!u fnitfally but eventually this tm is
reversed. The sngles of inclination of the secondery
branches are relatively very wider. The cancpy 8s @
whole s thinner, the sflhouette being somewhet of an
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oblong shepe.
9. Tree 56 of BLA=-1219

The tree s 'vory profusely branching (Fig.1k).
Apfcal control {s practically absemt. Two primery
branches found nesr the base of the trunk exhibit
moderate apfical control. The branching s qufte
intensive and the canopy presents 8 bushy appearance.

10, Accession number Ansur~le-}352

The canopy architecture i3 {llustrated in
Fig. 1S. In general spical control seems to be almost
absent. However, the two branches of equal sfze which
sre produced at the inftial stage of growth show strong
apical control, The secondery branches infitially
showed negative geotropic tendency with acute angle
formations with the primeries.

11, Accesston number Ansure-leish?

strong spical control {s detected (Fig. 16) i
this tres. Lateral branches sre formed in regular
‘scropetal successfon. All the branches show moderste
geotropic tendency with wider angles of inclinstion.



FIG. 4. CANOPY ARCHITECTURE PATTERN O

TREE NO.5J6 OF BLA - 1219
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- FlG.16. CANOPY ARCHITECTURE PATTERN dF

TREE NO. ANSUR ~ 1~ 347




12, Accessfon mumber M,27-650

Moderate spfeal control s seen in this tres
(Fige17)e The Yower branches show very strong posfitive
geotropic tendency. The branches sre in regular scro-
petal succession. The canapy 1s very bushy with hemi-

spherical canopy outline.
13.\ Accession number H. 27-665

Apical control s moderste, The branches show
strong geotropic tendency and are in regular acropetel
succession, (Fig. 18). The canepy s extensively
branched with & spreading nsture. The canopy ultimately
presents & hemispherical shape. |

The Accessfon mumber Hels7=1111

There is somewhat stronger apical control
(Fig.19) durfng the initfal growth stages. Geotropic
tendency is practically sbsemt and the branches subtend
scute angles of inclination. The tree bears a good
mumber of branches. |



Fl1G. 17. CANOPY ARCHITECTURE PATTERN OF TREE

1427' 650

NG,




Fial®. CANOPY ACHITECTURE PATTERN OF TREE

NO.H.R7- 665
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DISCUSSION

The relstive susceptibility of fourteen types

of cashew, Apacerdius gecidentslie L. to infestation
by the tes mosquito bug Helopeltis antonii Signoret
was ascertained by recording the field damage intensi-
ties and the extent of damage inflicted by the insect
under confinement on shoots and panicles. The damage
ifntensities were recorded on 8 0-5 scale based on the
nature and extent of lesions developing on tihe plant
tissues as & result of the fesding activity of the
insect,

susceptibility of the accessions with reference to damage
fntensities on vegetative shoots

The accessions 22, 1112, 1430 and 1097 were found
to be the least susceptible as compared to rest of the
types, while the trees 1391, 1548, 665, 1547 and 1111
wers found to be the most susceptible ones in respect
of natural damage on vegetative shoots (Table 1, Fig.1).
Under confinement, the vegetative shoots did not reveal
any significant variability in the intensity of dasmage
{nflicted (Table 2). The damage ratings under confine-
ment s expectad to reveal the relative susceptibility
fn a more precise mannar as compared to the damage
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intensities recorded on the basis of field damage.
Therefore, the presemt findings indicete that the
fourteen cashew accessions tested for their relatiwe
susceptibility are not significantly different with
reference to the tntqnsi ty of damage {nflicted to the
vegetative shoots.

L4

The differences in the intensity ratings under
open and confined conditions are perhaps explicable
on the basis of the changes in the microclimatic condi-
tions and in the associated natural enemy populations
under open and caged conditions. Under field conditions
preference/non-preference for oviposition and/or for
feeding might be expected to be manifested, but under
confinement the insects are constrained to feed and
unless the variety is remarkably resistant, feeding/
oviposition injuries could be normally expected. The
abssnos of consistent susceptibility trends under field |
conditions and confinememt indicate that none of the
varfeties included in the udies {s absolutely resistant
to H. antonii infestatfon.

while studying’ the varfetal reactions of 16 cashew
types to infestation by H. antonii, Sathfamme (1977a)
reported that the accessfons VIH 34, VIH 1§} -~ BlLA-
256-4 showed comparatively low percentage of shoot damage.
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Ambiks ot al. (1979) also r.portod significant verfa-
bility among eleven «d\u accessions with reference

to shoot damage intensity. The accession NO.K-10+2+1218
was found to be highly susceptible to the pest as come
pared to the accessions 1097, B8LA-139-1-1431, HAF,
1098, Ansur-1352, 1112, 22 and 665. None of the types
evaluated by Sathiesma (19778) was included in the
present studies and, therefore, the present results are
not comparable with the former. However, both in the
present studfies and in the studies carrfed out by
Ambike gt gl. (1979), eight accessions, namely, 1111,
1097, 1112, 665, 650, 22, 1431 and 1352 were tested.
Among these accessions, the type 665 was easrlfer found
to be the least damaged. But in the present studies,
this accession was rated as relatively more mnﬂpﬂhle
one (Table ! and 2). The differences in the susceptibi-
1i{ty trends of the tres 665 might perhaps be due to the
differences in the weather parameters during the
perfods of testing &s & result of u:mich the expression
of suscept ibility was modified. It i3 also probable
thet the early finding that the tres no.665 was less
damaged may be dus to pseudo-resistance conferred by
nutritfonal factors. The divergent results could also
be due to the varfation in the mumber of test insects
used for cmﬂénem: and varistion in the durations of
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exposure under caged conditions. In studies conducted
by Ambiks et 8l., 10 fifth instar nymphs were exposed

" for seven days while in the present w&ims five
fifth inster nymphs were exposed for 2& hours only.

The fifth instar nymphs are very actively feeding stages
and feeding lesions develop sround the feeding sites
within 10 « 15 minutes of fesding and the tissue necrosis
is manifested within 2 ~ 3 days (Ssthimwma, 1577). There=
fore, confinement of the fifth inster nymphs for a period
of 24k hours, would certainly be expected to reves! the
extent of susceptibility.

Suscept {bility of the accessions with reference to damage
on floral branches

The relative susceptibtility of the fourteen cashew
accessions with reference to the intensity of damage
fnflicted to the floral branches by H. atoni{ was evalua-
ted by recording the fleld {nfestation levels and by regis-
tering the damage caused to the floral branches by five
fifth {nstar nymphs confined on florsl branches for 24
hours (Tables 3 and 4, Fig.2). Significant varfabilfty
was detected both under open fleld and under confinement
conditions. Under cpen fleld conditions, the treé No.650
revesled the maximum demage intensity, while the trees
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22, 1112, 1352, 1469 and 1097 showed least susceptibi-
lity. Howaver, the sbove trend was not revealed under
confined conditfons. The trees, 1219, 1469 and 1431
were found to show relatively less floral damage fnten-
sity as compared to the rest of thacciu!om. Damage
fnflicted to the floral branches {s relatively more
fmportant in view of potential yfeld losses. Viewed
in this context, the trees 1219, 1469 and 1431 appear
to be more promising.

Influence of biochemical factors on susceptibility of
the trees to infestation by H. anteni{

The shoots and floral branches were analysed for
the total nitrogen, soluble sugars and tannins (Tables
5, 6 and 8). The Correlatfon coefficients (Table 3)
were worked out to ascertain whether the extent of infesta~
tion by the pest s corrc‘na:ad with the biochemical
factors. The only significant correlation detected was
betwesn the tamnin content of the shoots on the one hend
and the pest infestation ratings of the shoots due to
confinement of insects on the other, the trend being of
& negetive nature. The broad spectrum of defensive
mechanisms provided by tannins against larvae of the
winter moth Cpercphters brymasta (L.) {nfesting osk trees
due to repellancy and antibfosis have been already reported
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(Feeny, 1970). The amtibiosis say be due to the
formetion of complexes involving tennins and protiens
and the resultant fnhibftion of vital enzymes (Goldstein
and Swafin, 1965). That the polyphenolic compounds

have inhibitory influence on growth and development

of Dacug cucurbitae Coq. infesting musk melon (Chellish,
1971), of Amrascs devestsna (Distant )idfesting cotton

(stngh, 1970) and of Hslicthis armigers (Hubn.) infesting
lablsd (Sivasubramenian, 1978) 1s already establ{shed.

It will be seon from Table 9 that the negetive
relationship betweeon tannin content and shoot damage
intensitfies is nct meintained in the case of the relation-
ship between the former and ths fntensity of damage to
floral branches. This might perhaps be dus to the
presence of certain substances in the floral branches
that are antogonistic to tamnins.

There was no correlation between nitrogen
content of the shoots and infloresences on the one hand
and the intensity of damasge to the shoots and florel
branches, on the other. But {n many crop varietles,
higher nitrogen content has besn reported to predisposs
the crop to higher levels of pest infestation. The higher
.susceptibility in rice varfetfes to infestation by




as 8 result of incressed nitrogen content {s reported
by Ananthensraysnan and Abraham (1956). Viswenath

and Nair (1969) got positive correlation betwsen higher
doses of nitrogen and infestetion by Aphis gosaypii
Glover on 'bhindi*. Henifa (1971) reported that rice
variet{es susceptible to Cnsomlacrocis medinalis Guenee
contained relatively more nitrogen. !'Bhindi* varieties
susceptible to infestation by Amrascs devastans (Dist.)
contained higher levels of nitrogen (Uthamasemy gt al.
1971). Balasubramanfam (1975) found that cotton varfe-
ties susceptible to infestation by amrasce biguttuls
biguttulg Ishida, contained more total nitrogen thaﬁ the
susceptible ones. It is probable that the above general
trend s not menfifested {n tree crops as alresdy reported
by Salama and saleh (1972) fn the case of mengo {nfested

by the scale l;uocts Mcetaspis peraonatus (Constock).

There was no significant relationship between
the content of soluble sugars and the pest fnfestation
in vegetative shoots or floral branches. This {s
niconformity with the results obtained by Turner (1951)
in com varfaies subjocted to iInfestation by the Europesn

corn borer Pyrausta nubtlalias Hbn. Kasting et al. (1958)
also could not detect any relationship between the sugar

content in spring whest varfeties and susceptibility to
{nfestation by the saw flies. In the case of the brown
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plant hopper, Milaparvats lugens Stal. also no rela-
tionship could be established between the sugar

content and leveldresistance tn the rice crop.
(International Rics Research Institute, 1969).

However, there are numerous reports on the
association of resistance to pests in crop varfeties
and higher content of sugers. Beck (1956) reported
that high carbohydrate content was implicated in the
resistance of corn varifeties to infestation by the
Europesn corn borer Pyrausts nubflalis (Hibn). Maltais
and Auclafr (1957) found that the pea varieties susce-
ptible to infestation by the pes aphid Agyrthasinhon
pisum had lesser content of sugars than in the resistant
varietles. Thorsteinson (1958) concluded that sugars
at higher concentrations were definitely toxic to many
ifnsect specfas though st lower concentrations these
may act as phagostimulants. High concentrations of
sugars were reported to ifncreass resistance in potato
varieties to infestation by the lesf hopper Empossca
fabag (Marr.) (Hibbs gt al., 1964) and in castor varie-

ties to damage by the jassid £apoescs flavescens (F.)
(Jayaraj, 1967) and also in cotton varieties to infeste~

tion by the jassid Amresce devastans (Dfst.) (Kr{ shneneeda,
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1973). On the contrary Knapp st al. (1966) recorded
that greater concemtration of sugars in the silks

of matize cobs were responsible for their susceptibi-
11ty to the Eurocpesn corn borer. Singh et al. (1972)
also reported 8 similar trend in the susceptidle
strains of cotton infested by Amrasce devastans (Dist.)
which contained higher levels of reducing sugars.

The varfations in the influence of soluble
sugers on the extent of susceptibility to crop pests
is quite cxpoctdd dus ta subtle varfations in the
nutritional requirements of the insect species belong~
ing to different taxa,.

The relative proportions of soluble sugars snd
nftrogen in vegetative shoots and fioral branches in
the different accessions were found unrelated to the
damage intensities to which the shoots and floral
branches were subjected as a result of feeding activity
of H. antonii. That the cerbohydrate-nitrogen ratfio in
resistant varfeties of rice 'un wider as compared to |
ratfos in the susceptible varfeties was reported by
Hanifa (1971) and Jayaraj (1967). MHowever, in the
pressnt studies the proportion of sugars to nitrogen
was found to have no influence on infestation by

He sntontt.
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Influence of the intensity of shade on the relative
susceptibility of cashew accessfons to infestation

by H. antonif
The veriations in the intensity of shade within
the cancpies of the tress were not found to be signi-

ficant, the range boihg from 87.22 per cent in tree
nusber 1430 to 98.56 per cent in tree number 1219,

Rospke (1916) reported that liglopgltis infestation
in cocoa was the maximum under least shaded conditions.

Mervyn (1950) also cbtained similar results regerding
fntensity of damage to cocoa plants due to Hglopaltis
infestation.

On the contrary, Des Jong (1931 and 1935) reported
that {n heavily shaded tea bushes there were hesvier
populations of Helcpeltig. Similarly,Puttarudrish
(1952) found that 4. satonif{ were more active in shady

portions on guava.

Field population counts of the di fferom stages
of H. antoni{ were not taken in the present experiment
and, therefore, the effect of shade on the population
lavels cannot be indicated. éim the damage ratings
of the shoots and piuicin were recorded under field
conditions and since correlations could not be establfshed
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between shade intensities and intensity of damage on
vegetative shoots or florsl branches, it is evident
that shade {s not an {mportant factor regulating
damage intensity levels.

Influence of canopy erchitecture on relative suscepti-
bility to Infestation by H. antonii

A study of the csnopy erchitecture patterns of
the fourtesn accessions revealed that in the types
1469, 1430 and 1547, strong spical control was manifested,
the trunks being relatively longer. On the contrary,
the accessfons 22, 1391, 1219 and 1352 revesled very
little spical control and the mafn trunk was, therefore,
relatively shorter. In the rest of the accessions,
spical contro! was quite moderate or was expressed in
the initial growth stages only. Positive geotropism
was exhibited by lower branches of the types 1431 and
650 while in the accessions 22, 1391 and 1111 such
tendency was altogether lacking. In some of the acces-
sfons (1112, 1548, 1391, 1431 and 650) branching was
very extensive and t!io canopy somewhat of open and
spreading type. tHowever, in the accessions 22, 1097
and 1219, the branching was somewhat intensive and the
canopy was relatively closed and denser.
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The cancpy architecture pattern in cashew is
basfcally of the decurrent type in which the latersl
branches grow as fast ss or faster than the terminal
shoots to form @ spreading crown (Z{mmermann and
Brown, 1974)., The decurrent pattern conforms to the
scarrones mode! (Halle et al., 1978) to which most of
the members of the Anscardiacese belong. Dasarathi
(1958) reported the occaurrence of two basic types of
brenching i{n cashew, namely, intensive fnvolving the
production of more mmber of branches and presentation
of a bushy appearance and extensive involving the
production of fewer mumber of branches and giving &
spreading sppearance. |

In the present studies it 1s found that the
architecture pattern of the different accessions could
be classified Into the two different categories as
already reported by Dassrathi (1958) and not strictly
following the Scarrones model. A rating of the acces-
sions with reference to the two branching habits s

as follows:
Intensive brenching and Extensive branching
bushy q')po-nm and thinner -
(Accessions) | rance (Accessions)
22 1112

1548 1469

12 e

& 1430

1RAR 13

-
1097
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Apparently, the intensities of shade within
denser and thinner cancpiss asre likely to show
substant{al varfstion. The shade intensities within
the denser anopin of the accessions 22, 1548, 1219,
1547, 650 and 1111 varfed between 95.61 and 98.59
per cent, while the range in relatively thinner cano-
pies of the sccessions 1112, 1097, 1469, 1391, 1831,
1430, 1352 and 665 was between 87.22 snd $8.05 per
cont (Table 10). It will be seen that there are not
much varfations in the simde intensitias depending
on the nature of cancpies of the tress. It has been
already establ{ished that maturasl fisld infestation
ratings and the dmmage intensities under confinenemt
‘conditions are both Miatﬁ to the shade intensi-
ties within the canoples of the accessions included
in the present studies. It will be seen thst highly
susceptible (1111, 650) and least susceptible (22,
1219) types are found among trees with bushy canopies
(Tables 1, 2 and b). Among the spreading canopies
also, the susceptibility ratings are not consistent
and highly susceptible (665, 1097) snd least susce-
ptible trees (1112, 1469) are found among accessions
belonging to this type (Tables 1, 2 and k). An
analysis of ths cenopy architecture corroborates the
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sbove finding since the shade intensities did not

show much verfations on the basis of the differences

in apical control and the nature of branching.
Puttarudrish (1952) reported that H. antoni{ populet-
fons preferred shady situations in the gusva tree.
Based on this the lnuéts are - expected to withdraw
to shady regions inside the canopies as the light inten-
sity and ambient temperature leve! increase. It would
thus sppear that a tree type with denser canocpy might
support large populat!ong of the insects, thereby
increasing the pest load on such trees. The present
studies, however, reveal that the relative suscepti~
bility of the tres types s umpredictable merely on
the basts of the shade intensities and cancpy configu-
ration pstterns. The unpredictability {s perheps due
to the fact that frrespective of the shade intensities
in the csnopy core sress, the insects might move on &
shade Intensity gradient on shoots and settle wherever
optimum conditions are avaflable.

Therefore, the finding that the susceptibilifity
ratings of the trees are not correlated with shade
intensit{es doss not altogether rule out the {nvolve-
ment of shade intensity as a factor regulating the
expression of relstive susceptibility.
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SUMMARY

Studfes on the relative susceptibility of fourteen

sccessions of cashew (Anscardium gccidentsle L.) to
infestation by the tes mosquito bug Helopeltis antonti
Simct were carried out at the Cashew Research statfon,

Madakethara during September 1979 - March 1980, The
extert of infestation was recorded both as the field
damage intensities and the damage caused by the fnsect
when confined on shoots and floral branches adopting
8 0 -5 scale.

The nature of influsnce of certain biochemical
factors (total nitrogen, soluble sugars and tennins),
canopy architecture patterns and shade intensities
within the canopy on the relative susceptibility to
pest infestation was also ascertsined.

Thi accessfons 22, 1112, 1430 and 1097 were found
to be the least susceptible with reference to the
intensity of netural field infestation of the vegetative
shoots. Regarding the intensity of field Infestation
of the floral branches, the accessions 22, 1112, 1382,
1469 and 1097 were significently less susceptible then
the other types.
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with regerd to the intensity of damge to the
vegetative shoots consequent on confinement, none of
the accessions was found to be promising.

The accession numbers 1219, 1469 and 1431 were
found to be least susceptible to H. m infestation
under confinement on floral branches. Sfince the dafngo
to the floral branches,particularly under confinement
fs relatively mors {mportant in view of potential yfeld
losses, these trees can identified to be relstively

more promi sing.

The influence of the biochemical constitution of
shoots and floral branches (total nitrogen, soluble
sugars and tannins) on pest infestation was ascertained
by working out simple correlation cosfficients. The
only stgnificant assocfation detected was between the
tannin content of vegetative shoots on the one hend
and pest infestation rstings under confinement on the
other,

The shade fntensity within thi canopy ranged from
87.22 to 98.56 per cent., Correlation studies indicated
that shede fntensities did not influence the relative
susceptibility of cashew types to infestation by

H. snzontt.
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‘The cancpy srchitecture patterns in the sccessions
were basically of two different types, namely, extensi-
vely branching (spreading) snd intensively branching
(bushy). Relatively more susceptible and less suscepti~
ble accessions were found {n both the types thereby
indicating that the cancpy configuration did not
influence the extent of relative susceptibility of the

types.

The fnconsistencies in the relative susceptibility
of the different accessions with reference to shoot
and panicle damage intensities have been discussed.
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| APPENDIX 1
lues showing natural field infestatfon to vegetative shoots of cashew by H. anteaif

m.d::a)

sl. | Seguent 1 Segeent II Segnent I11I  Segment IV
No. Accession Mumber s, s2 53 s, 52 53 s‘ s2 53 s, sz 33
te T. 20-22 o o0 O o o o 1 1 o0 3 o0 o
2. Vengurls 37-3-1097 2 o 1 2 0 Vv & 2 ¥ 1 o 3
3. Vengurla 37-3-1112 2 1 1 1 o '+ o0 1t 1 o0 2 2
b Vengurla 36-3-1469 1 o o 2 3 1 5 2 1 3 o 1
5. Vengurla 36-3-1548 & 2 5 s & 2 8 2 3 3 v 3
6. BLA-139-1-1391 s 2 3 1 1 2 s » 3 1 § 8
7. BlA=139=1-143 2 2 2 2 2 s 2 s 2 3 3 1
8. BLA-256-1-1430 1 o0 2 3 1t 1 & o0 o0 2 o 2
9. Tres 56 of BLA-1219 & 3 & 2 3 3 3 & 1 o 2 1
10. Ansur-1-1352 1 2 2 3 1 3 & 2 1 2 o0 1
11. Ansur-1-1547 s & 3 3 & 3 3 1 S5 2 5 &
12, H.27 - 650 b5 b 3 & 0 1 3 4 & o0 2
13. He27 = 66§ s 1 3 s & & s s 3 2 2 o
the Mo b.7 =111 & 5 3 3 & & 5§ & & & & &
Sye Sy and s, represet the randomly selected shoots in sach segment for recording nsturs!

infestation of H. antonii



APPENDIX 11

Analysis of Variance table for natural fleld Infuuﬂeu
to vegetative shoots of cashew by NH.

source $S df MS F

Tota) 88.57 55

Setween trees 58.71 13 h,52 7,06
within trees

(Error) 26.86 2 0.64

** Significant at one per cent level of
significence



APPENDIX I11

{ucon“v:h;u showing natural field infestation to floral branches of cashew by H.antoni$
rew [

sl. Segmnt 1 Segment 11 Segrent 111 Segnent 1V
No. Accession Number P‘ Pz P, h P! ’3 P, Pz P, r' Pz P,
te Te 20-22 0 0 0 0 0 0 0 1 0 2 2 0
2. Vengurla 37-3«1097 1 2 & 0 2 3 0 0 0 o 1 5
3. Vengurla 37-3-1112 2 2 0 0 0 o 2 1 3 2 31
h. Vengurla 36-3-1469 0 ] - 2 2 -3 2 0 0 O 0 O
5.  Vengurla 36-3-15,8 & 3 S s § 2 2 5 5 5 5 2
6. 8LA=139=-1-1391 1 2 3 5 S 2 b 2 2 2 & )
7. BLA=139-1-143} ! 3 0 & ] & Y 0 2 2 3 0
8. B8LA-256-1-1430 3 1 & o s 2 ) 3 2 s 1 0
9. Tres 56 of BLA 1219 5 3 3 b 5 b 0 0 0 & & 2
10. Ansur-i-1352 2 0 1 b 0 0 2 0 0 1 2 3
1. Ansur-1-1547 5 2 S S 5 ! 1 3 5 5§ 2 5§
12. He 27- 650 5 5 5 5 5 S 5 5 S s 3 1
13. He 27=- 665 -1 - 5 5 5 b 5 5 5 2 1 3
1L He ho7=- 1IN Y 3 S & 0 & 5 ) S S 3 &

Pys Py and P3 regresent the randamly selected floral brméhes in each segment for recording
natural infestation of H. antonii



APPENDIX 1V

Analystis of Varfance table fof natural field infeste~
tion to floral branches of cashew by H. angonii

Source $s df MS F
Total 123. b 55
Betwesn trees 83.60 13 6.03 6o 770
within trees
(Error) 39.84 h2 0.98%

svSignificant st one per cent level of
significance



APPENDIX V

score values showing the du_?ru of infestation to vegetative shoots of cashew by H.antonif

under confinement (raw data

R Segmant I Segment 11 Segment 111 Segeent 1V
No. Accassion: Number S‘ S2 83 s‘ s2 33 s' s2 s, 5‘ 82 s3
e Vo 20 - 22 Y (Y 3 s § & & § § 5 S5 &
2. Vengurla 37-3-1097 3 b 5 S 5 & & & 3 b 3 8
3. Vengurila 37-3-1112 5 5 5 2 S & b [ b b § 3
b. Vengurla 36-3-1469 5 5 Y & 3 & 3 3 s $ § 8§
Se Vengurla 36-3-1548 3 3 Y da & S s S & 5 & 8
6. BLA=1 39=1-1591 S S 2 s § 5 s & 5 3 23
7. BlA=139=1-1431 2 S 3 S -3 s 2 & b 3 § 5§
8. BLA=256-1-1430 5 5 -3 s 3 2 s & 5 $§ § 5§
9. Tres S6 of BLA-1219 3 3 3 s 3 S 5 3 & b 5 &
10. Ansur-1-1352 S 5 s 3 » 5 s 3 5 2 3 3
1. Ansur=1=1547 3 5 5 5 5 5 5 5 5 5§ 5 &
12. He 27650 5 5 5 2 5 3 3 S b 3 §5
13. He 27-665 3 & 3 5 & S 2 3 & 3 & S
he Hbo7=1111 5 5 3 & & s 5 & 3 & 3 2

Sy» Sy and s3 represent the randomly sslected shoots in each segment for confinement of



APPENDIX VI

Analysis of Varfance table for the degree of infestatfion
to the vegetative shoots of cashew by H. antenii under

confinement .

source ssS df MS F
Total 151,28 167
BSetween trees 12,7 13 0.98 0.6h
Setween segments
within tress 63.91 &2 1.52 2,27
Setwesn shoots
within segments
within trees
(Error) 76,67 112 0.67




APPENDIX VII

score values showing the ee of infestation to floral branches of cashew by }. aatcnil
under confinement (raw dats

Segment 1 Segment 11 Segment II1 Segment 1V

lsl;: Accession Mumber Py Py Py Py Py Py Py Py Py Py Py Py
e To 20 - 22 & 5 5§ § & S5 & s § 5 5§ b
2.  Vengurla 37-3-1097 5 5§ 8§ § s S5 § 5 § & 8§ §
3. Vengurlas 37-3=-1112 3 5 5 5 - 5 b S & S & 3
he  Vengurla 36-=3-1469 s 3 5 & h 3 S5 S 2 & & §
Se Vengurls 36=3-1548 S 5 & & 5 5 5 S & s s S
6. BLA«139=~1=1391 5 3 3 ] 3 3 S 5§ 5 5 s &
Te BLA=~] 39-1-1A431 3 & 3 5 S 3 5 S § & & 3
8. BLA=256~1-1430 5 h 5 5 5 5 S s S5 -4 s 5
9. Tree 56 of BLA-I219 3 b & 3 5 - 5 3 § 3 t 5
10. Ansur-1-1352 S -3 b 5 b S 5 5 & Y 5 s
1.  Ansur-l-1547 5 & 3 5 § & 5 & 5 & 5 3
12. H.27-650 5 - b 5 5 -3 -3 5 3 5 5 S
13. M. 27665 b 2 b & 5 5 b 3 s 5 5 §
1he He 471111 5 5 b -3 5 5 5 b & 1 5 3

P'. Py and P3 represent the rendemly selected floral branches in each segment for
confinemert of H. amtanit.



APPENDIX VIIZ

Anelysis of Yariance table for the degres of {nfestation
to the florsl branches of cashew by H. antoni{ under

conf{inenent

Source 3 3 df MS r
Total 103.9% “7
Between trees 17.37 13 1.34 2,08

Setween segments
within trees 22.58 b2 0, 5h 0.95

Setween florsl

branches w::mn

segments w n

trees (Error) 6h 112 Ol?

*significant at five per cent leve) of significance
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The relative susseptibilficy of feurtesn coshew

sccessions (AnSeardiup sssidentels L.) to iafestetion
by the tes mosnmito bug inicpeltis smonii signeres
(Mtridee ¢« Hemiptors) was evelusted in field aperiments
conducted st the Cashuw Research Station, radeksthare

during September 1979 - March 1580.

The field damge imaensities and the extent of
damsge fnflicted by the insest censequemt en confi{nement
on shoots and penicles were resorded on a 0 - § scale
snd it was found that the sccessions 22, 1112, 1430 and
1097 wers least susceptible with regerd to the intensity
of netural fleld infestation of the vegetative shosts.
Regarding the intensity of fleld infestetion on flore!
brenches, the scsessions, 22, 1112, 1352, 1649 and 1097
were significantly less suceptible than the ether types.

with referance to the imansity of damage to
vegatative shoots under confinamnt none of the scosssions
was ficunt te be prosising. The sccession mmbers 1219,
1469 snd 1431 were found te be least susceptible to

B antonii infestation under confinement on florsl branshes.

Since the damage te the flers! branches, particularly
under confinement, 18 relatively more fmpertamt fecter



responsible for yleld reduction chese tress can be
fdemt ifiad to ba relatively mere promtsing.

The Influsnes of eertain blechemical festors
(tete! nitrogen, seluble sugers and tamnins) on pest
infestation in shests snd flere! brenches wes ascerteined
by working et siaple cerrelastion confficients. The enly
significanmt sssccietien detested was between the tennin
content {n the vegetative shoots on the one hand and the
pest Infestation Inmtensities wnder confinement, on the
other.

The shude fntensities within the cancples md ne
influsnse on the extent of susceptidility to the pest.

The tree architemture patterns were found to be
of two basic types, namly, etensively branching
(spresding) snd imtensively bramehing (bushy). Verfstfons -
in the cancpy configurstion did not influence the muscepti-
bitity trends. |

The inconsistencies in the reletive susceptidbility
of different acecessions with referente to shost and
panicle damage intenaities have bean ol scussed.
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