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INTRODUCTIOR

Hango (Mangifera indica lLinneeus) is one

of the most important fruit crops grown in India,

" India acoounts for nearly 80 per cent of the total
¥World production of mangoes. The total area under
mango in India is about 7,50,000 he and the -
important areas of production are Uttar Pradesh,
4ndhra Pradesh, Bihar; Kerala and West Bengal in

that order. Substantial quentities of mango

fruits of excellent dessert gqualities are exported
from the Country and the foreign exchange
earnings from exports during 1975-76 was of the
order of nineteen million Rupees. There is a
growing demand of dessert types of fruits for
export and of suitable varieties for the preparation
of mengo Jjuioe, squashes and Jjams.

The domage By insect pesti{s has always been
& serioue problem {to the mango growers. Among the
factors contrlibuting to yleld losses in mengo, the
infloréscence blight end premature fruit-drop
czused by the Idiocerine hoppers are of considerable
Importance. The extent of damage on this account

haB been estimated to be about 60% in serious



infestations. As 2 short-term sirategy for.
increasing the production of mango fruits, effective
management of hopper populatiqna 1s:of considerable
importance. Effeotive control of the mango

hoppers can be brought aboui by scheduled applicatlon
of suitable contact insecticides during the blossom
geason. Thorough spraying of the target tissues

ih large trees with conventional application
equipments 1s often found to be extremely difficult.
The applicetion of insecticides in mango oxrchards
will adversely affect insect pollinators and natursl
enemies besides causing environmentel pollution
hazards.

The cultivation of mango verieties which are
either resistant or tolerent to the mango hoppers
would be the most ideal method of reduecing the fruit
losses. fiango being omenable to vegetative
propagation by grafting, 1t would be possible to
ensure durebility of resistance/iolerance in
promieing varieties,

Practically no informatlon is available on
the relative susceptibility of mango varieties
to infestation by the mango hoppers in India. The



present studies were, therefore, taken up to
screen some of the ﬁéﬁgo varietles with
reference to their relative susceptibility to
the hoppers and %o asgertain the influence of
nitrogen, soluble sugars and tannin on the

extent of susceptibility of the varieties.
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REVIEW OF LITERATURE

smong the pests infesting mongo inflorescence,
the Idiocerine hoppere are of considerable importance.
The hoppers cause severe infloresoence blight end ere
often responsible for substantial reductlon in fruit
yields end totasl crop feilures are not uncommon.
_ The portial bearing of frults in Uttar Pradesh is
attributed to hopner infestations (Pruthi, 1969).
In view of the high pest population levels, the
Government of Uttar Pradesh declared fourtéen
districts, nsmely, Meerut, Sasharanpur, |
Muzaffornaeger, Bulandshaher, Moradabad, Bijnor,
Rampur, Sitapur, Lucknow, Prathapgerh, Lakshmipur,
Kherl, Varanasi, Onnao and Farrukhabad as "effected
areae" with respect to mango hopper infestation
during the period fram January to Mareh (U.?. Government
Gazettee Extraordinery notification No. A=-1824/XI1(2)~
2174/71 issued in November 1972).

Distant (1908) oatalogued end described

Idiocerus niveospsrsus Lethierry, I. atkinsoni

Lethierry ond I. glypeslis Lethierry from India as
serious pests of mango. Baker (1915) erected a new

genus Idioscopus and transferred Idiocerus clypealis




to this genué. Maldonado=Capriles (1964) transferred

I. atkinsoni cnd I, niveosvarsus also to the genus

I¢ioscopus. = Anufriev (1970) shifted Idiosgopus

atkinsoni to new genus Amritodus. 4 pew
specles A, brevistylus was reported as pests of /

mengo in Xarnateka state (Virektamoth, 1976). The
species of Idiocerine hoppers occurring in Indla are

Ithusaldioaeogus clypealis, I, niveospsrsus,
Ampitodus aikinsoni and 4. brevistylus. The hoppers

occur in all the mengo growing areag of India. In

Punjsb State, I. clxgeaiia and A. atkinsoni are the
common species (Rehman, 1939), while in South India
I. niveoeparsus wes reported to be the dominent
species reséonaible for blossom blight (Rao, 1930).
A. atkinsoni which is relatively largér and of
darker eolouration is the most common species in
Northern India. I. glypealis is common in
Haharashtra and Guja;at and this species as well ag
L. niveosparsus are wideSpréad in Feninsulear India
(Pruthi, 1969). Rao and Remakrishnan (1979),
reportéd that the hopper populations oceurring in Hew
Delhi end Andhra Pradesh were I. glypeslis and those
found in Mangelore, Pusa (Bihar) snd Burme as

X. nisgroglyvestus, After studying the type

specimens from.these regions Viraktamath (Personal



Communication, 1980) stated that I. glypealis and

¢

L. nieroclypeatus are synonyms.

The mango hoppers héve been recorded to ocour
on ¢itrus spp. and gg;gégxllgg inophythum, but
these plants do not serve &8s alternate hosts
‘(Uppal and Vagle, 1944). Hayer et al. (1976)
reported the occurrence of the hoppers on Sapota. In
Philippines I, glypealis has a wider host range
including mengo, while 1. niveosparsus is recorded only
on Mengo (Serrano end Palo, 1933). Beeson (1941)
reported that the Idiocerine hoppers associated with
the mango trees of the forest-ecosystem survived on
alternate tree crops such =8 Bauhinis pur ureé, Ficus

retusa, Gmelina arborea, Lantana aculeata and Morus

indica . under adverse conditions,

The hoppers ma2ke slits on the inflorescence,
unopened flowers, young leaves snd depositZis the
egegs singly within these slits. The mecﬁanical
injury to the tissues due to oviposition wound csuses
inflorescence blight. Lerge numbers of adults and
nymphe feed on mengo inflorescence causing flower drop.
The hoppérs secrete honey dow coplously and species
of 800ty mould fungl develop on the honejy dew medium,
thereby retarding the photosynthetic processes
(Rao, 1930; Rahman, 1939). The yie}d loss due to

\



mengo hopper infestation was estimated as 25 to

60 percentage (Cheeme et £l., 1954; Gangolly, et gl.,
1957). Rao (19%0) estimated that the dsmage
inflioted by the pest to msngo inflorescence is of
the order of 80=-100%.

Patel et sl. (1975) studied the longevity,
sex-ratio and seasonel incidence of 4. atkinsoni in
the Gujarat State. When adulte were provided
with natural food, the longevity was the highest
being three to four dayg;while under laborafory
conditions, they did not thrive for more than a day.
Except in February, June and November, the male
populations were found to be very sperse. Adult
populations increased as the mango trees came to
flowering and the peak populetions ogccurred in June,

Rahman (1939) found that the Japsids in Winter,
teke refuge under leesves and within oracks in the
bark and that they moved over to the lower side
of the thicker branches snd under leaves during the
Summer season. A large number of hoppers are killed
by exposure to exceéaive heat, rain, frosf and
by natural enemies.

The life-cycles of the species occurring in India
have been studied in detail. In Bombay,



I. niveosparsus was observed as principal species
and were abundant in January and eerly February. The
eggs of l. niveosparsus asre leid in the mid ribs
of young leaves, usuglly on the lower surfeaoes

or in the azxes of the flower-heads znd these
hateh in five to six days. The adults appear
10-11 days later. They breed at any time of the
year,fif there is suitable food available for

the nymphs in the form of flower-heads or tender
vegetative shoots. The hoppers zre very
susceptible to high temperatures, but live for

a long time in 2 cool places. Shady orchards
are, therefore, more susceptible than open ones.
There is considerable variation in the populations
of the hoppers during the season end in Successive
years (Wééle, 1928). I. niveosgareﬁs and

A. otkinsoni had three generations per year duping
January-iarch end June-October while I. glypeslis
had only cne generation during the period
January-Mareh (Vagle, 1934).

Rahman (1939) studied the biology of hoppers in
Punjezb. I. glypealis end A. atkinsoni may both lay
as many as 200 eggs 1n separate slits made in the
inflorescence end tissues of unépened flowers or
young leaves. The ny&ﬁhs hateh in 8-10 days znd

mature 17-19 days later,




The mango hoppers I. clypeglis and L. ’hﬁgg;gggggg}
(g;gggggg;ggé)are destructive in the Phillippinea |

during the flowering verlod and large numbers of the
agtive stages feed and demtroy the inflorescence.
Trees which are not in the flowering stuge do not
normeally support nymphal populations. There was no
progeny production from edulte caged on actively
growing seedlings. The adults appeared to
undergo long periode of reproductive insctivity
(Gless et s8l., 1966).

In the Phillippines, eggs of I. ﬁiveosgarsus are
laid in the flower-stalks and flower-~buds during the
blossoming season and in the midribe of tender
leaves in the off-season. The meen incubation period
ie four deys, nymphel stage being 7.5 days. In the
case of I. glypealis, eggs are lald exclusively in
the flower~buds, the incubation period and the
nymphal stages being 4.5 days and 9.5 days
respectively (Serrano and Palo, 1933).

In Mysore State, five to six generations of
the hoppers are completed in suceession during the
blossoming season (Subremenian Iyer, 1922).

The mengo hoppers support a large number of

natural enemies and population levels of the



aasociated naturel encmies in trees of different
varieties might perhapa be one of the factors
regulating infestatlion levels., The natural
enemies of hoppers in the Phillippines include the
fungus Iseris spp. (Stilbellaoeae:Deuteromycetes)
perasitic on the adults of I. clypesalis snd the
predators such e&o Cocolnellids, ahts ond spiders
(Serrano ond Palo, 1933). Husain and Fruthi
(1924) recorded Pipungulus snnulifemny Brun.
(Fipunculidae:Diptera), Eyrilloxenos gomnagfus
plerce (8tylopidae:Strepeiptera) Epivnyrops |
fulginosa Tem, (Epipyropldaeilepidoptera) and the
entomdgenoue fungi Isaris stellats and Hirsutelle

versicolor (Stilbellaoeze:leuteromycetes) as

parasitic on adults of the different species of
. hoppers.

Practioally no = pnformation is available on the
relative ausoeptibifi%y-of mengo varieties to
infestation by Idioccerine hoppers. Moat of the
mango verietles under cultivation in the
Phillippines are apparently attacked by
L. niveosparsug end I. glyoeslis with equal severity
(Serrsano and Palo 1933), '




1

However, information on the relative

susceptibility of some of the mango verietles to

other pests such as the fruitfly Anastrepha fraterculus

Wied, shoot gall psyllalﬁnsglla gistella Bﬁckton

and the bud mite Aceris mangiferaec Sayed are avallable.

Runer (1922) found that the mango variety "manga

blanca" cultivated in Hevana wes immune to,

infestation by the fruitfly Anastrepha fraterculus.

According to Presad (1957), the grafted vaorieties

of mango are more prone to infestation by the mango

shoot gall psylla fpsylla cistella than those which

are ralsed from seeds.. The resultis obtained by

. Singh (1954) ond Sen (1951) were slso quite similar.

fmong the mango vérietieg/Zardalu, Maldan,

~ Krishnabhog and Bombai wéfe found to be more

susgeptible to infestétion by A. gistella, the

percentage demege values being 68%, 51%, 50% end

40% respectively. The /Slphonso end Himasagar

varieties were less damaged by the peag,the

percentage démage values being 107 éhd’B%, respéotively.
The resistanae of mengo varieties to the

bud mite Ageria mangiferse was not consistent in

different locetions. The extent of malformation



of mango inflorescence and the population of
L. mangiferse were found to be correlated
(Bindré snd Bakhetia 1969)., Srivestava
(1972) reported thet in the mengo orchard of
the I4RI, the veriety Bhadawaren eppeared

to be comparatively less susﬁeptible to

the bud mite.

12
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MATERIALS £ND METHODS

The fleld experimenf for evaluating twelve
of the mango varieiies available in the orchard
attagched to the Instructional Ferm and Research
Station, Mennuthy were screened for their relative
susceptibility to infestation by Idiosoopus
niveosparsus and I. glypealis during June 1980.
to April 1981,

Twenty three year old trees of.the different
varieties were screened for the experiment. These
varieties were grafted progenies asnd all weré reguler
bearers and conformed to the original type' |
descriptions (fnon., 1967). The varicties were
.Alphonso, Bennet ZAlphonso, BSangalora, Benganapallil,
41lumpur Bsneshen, Mundappa, Kalapady, Neelum,
 Prior, Chendrakaran, Goa and Chandanam.

The populztion fluctustions of hoppers on
different mango varleties during the pre and post-
flowering stages belng regulsted by fhe extent of
susoeptibility of the varieties to infestation by
the hoppers, ten Bweep samples were collected from
the tree csnopy segments at monthly intervels during

the period from June to September 1980.
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The seasonal fluctuations of Idiocerine hoppers
on different varieties at fortnightly intervals

In order to ascertain the seasonal populatilon
fluctuations of the hoppers on different varietieg
during the pre-flowering, flowering end post-
flowering stages, periodical fortnightly countse of
adults and nyamphs of the hoppers were made on the
shoots and the florel brenches.  For this, the
canopy was divided into four near egual segments
end the vegetative cghoots and penicles were
selected each at three per segment. ~ Counts in
each tree were thus made from 12 shoots and 12
panicles, there being four replicetions, The
nymphs and adulte occurring on vegetative shoots
aﬁd floral branches werc collected in. large
perforated polythene bags (150 gouge) of size
30 x 20 om by repldly enclosing the selected
shoots/floral brenches., The main axes were
rapldly tapped to dislodge the insects from the
shgots/floral branches and the insects were
transferred to Specimen tubes, The insecits thus
collected were killed using benzene fumes from soasked

cotton rolls, The identities of the hoppers were
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established based on the morphological aitributes.

In addition to direct counting of insect
porulations occurring on randomly selected shoots/
panicles, the overall hopper population trends in
g1fferent varletlies were monitored by counting the
population of the adults by sweeping around the
entire plent cenopy t%en times with a standard
insect net. The insects thus collected included
those which oceurred both on the shoots and florsl
branches, The hoppers thus collected were killed
and the species composition of the catches was

determined under a Steriomicrosoope.
Maintaining stogk cultures of Idiocerine hoppers

Cultures of I. plypealis and I. niveosparsus

were mainteined on the variety Bennet Alphonso which
were found to bé puitable for the purpose. 2o
gtert with, the floral branches which emerged out
gulte early in the season were used for insect
rearing end later on &8 more inflorescences vere
avallable these were also used for rearing the

insects. Five peirs of freshly emerged adults



Plate 1 Field caiea for confinement of adults of

Idioecopue niveoepareue Leth. on floral
branches of manto for Pj progeny production



of the two species were separately confined in
each field cage:y; englosing the floral branches,
In case the population exceeded the:optimum -
levels, the cultures were sub-divided ot
periodic, intervals.,

| Cylindrical ceges of (Plete 1)‘30 cm
length aend 20 om diameter were used for the
confinement of the hoppers. The cages wEré
made of wire frsme work covered over with |
polythene net-cloth which ensured adequate
aerétion. The termipals of the wire frame-
work towards one side were provided with emall
hook like bends at the aplces to facilitate
ﬁroper fixing of the caoges arvund the shoot/

florzl breanches,

The F1 progeuny production of hoppers on vegetstive
shoots and inflorescenoe of different verieties

Sweep counts 'as well as direoct counts on
shoots/floral branches revealed that the dominent
speqiés at the commencement of flowering season was

L. niveosparsus end, therefore, these studles were

conducted using this., For escertaining the
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progeny production of I. miveosparsus, four each

‘of the freshly emerged and healthy shoots/floral
brenches were selected in each tree and five
pairs of the freshly emerged adulis drawn from
stock cultures were released undexr confinement in
each of the floral branch/shoot for a.total

of 20 deys, Eech variety was replicated four

times and there were four cages in eaoh tree, '

Extent of dsmage

Yhen I. niveosparsus were confined in polycages,

substantial flowér ehedding wad recorded in most
of the cases. fnother field experiment wes
conducted to ascertain the extent of flower
shedding conseguent on feeding/oviposition by the
Idiocerine hoppers. I. elypeclis was used for
this experiment since this was the dominant
spegles avallable in field cultures at that time.
Secondary branches, of freshly emerging
terminel inflorescences of slphonso, Bennet
Alphonso, Bengalorz, Bangenapally, Allumpur
Baneshen, Kalespady, Mundappa, Neelum, Frior,

Chendrakaran, Goa and Chandanam were selected



randomly and the unopened buds and the withered
flowers were all removed with a fine forceps. In
all; there were two replications for the experiment,
Five pairs of freshly emerged I. clypealis were
relessed in perforated volythene ceges which

were tied over with a twine (Plate 2). & control
was kept by enolosing the Belééted panicles

. caged but without teaf insects, On the sixth dey,
the shed male end hermaphrodite flowers were removed

from the cages and these were separately counted.

Estimation of nitrogen, soluble sugars ang
tannin

In order to escertain whether the susceptibility
of mango varieties to Ldilocerine hopper infestation
wes influenced by blochemical constituents, the
vegetative shoots snd penicles were analysed for
total nitrogen, soluble sugars and tennin during
January 1981. For chemical assey, random
samples of fresh vegetative shoots and floral
branches were removed at periodic intervals from
differcnt verieties and these were then pooled
variety-wise. The samples were dried in an

electric oven at 65°C for 24 hours, The dried



Plat* 2 Polythene ecu;** for confinenent of _l. clyreall*
Lath. on th* floral branch** of nongo for
studying th* extent of daaag* to the fl racers
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samples were then ground using a2 laboratory mill
‘fitted with a 0.5 mm mesh sieve. The total nitrogen
wap estimated as per the metﬁod'by Jackson (1958). |
The soluble sugars and tannin éontent of vegetotive
shoots and inflorescence were estimated by using a
Spectrophotometer.

For the estimation of soluble sugers
such &8 sucrose, glucose, fructose, 0,2 g of sample
was transferred into a conical flask of 500 ml
capacity and after zdding 200 ml of dietilled
water, the flask was capped and sheken over the |
sheking machine for 1 hr. Subsequently the
material was pamsed through a 12.5 cm Whatman no, 1
filter paper. The first few drops of the filtrote
vere rejeoted'and the rest of it was used for the
deterainstion of soluble sugars. .The procedure
suggested by Derisz (1961) was adopted for
estimating the soluble sugars which was expressed
as percentage of glucose,.

For the estimation of tannin, one gm of plant
saméle was boiled 30 minutes with 50 ml of water
and thie wes then ellowed to cool. Thereafter,
the materiol was trensferrea to 100 ml volumetric

flask and was then diluted to mark, Aft{er thorough
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shaking, the materisl was filtered. The above
aliquot wese used for estimation of tennin. The
rrooedure suggested by the Association of Officisl
Analytical Chemists (1970) was followed in

estimeting the tannin content.
Stetisticel analysis

For comparing the progeny production of
I. niveosparsus on different varieties, the
Analyeis of Veriance technique es described by
énedeoor end Cochran (1967) was adopted. Data
relating to fileld ;;pulation fluctuations of
L. niveosparsus and I. glypealis on different
varieties at fortnightly intervals were analysed
by thedzf test (Snedecor and Cochran (1967). The
1nf1uen;e of the biochemiceal constituents
(nitrogen, soluble sugars, tennin) of inflorescence
of Alphonso, Bennet Alphonso, Zangalora, Bangenapalli,
Allumpur-Baneshan, Kalapady, Mundappa, Neelum, Prior,
Chandrekaren,- Goa and Chandznam on the progeny -
production of I. nilveosparsus was ascertained by

working out simple ond partial correlation
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coefficients (Snedecor snd Cochran, 1967).
Tor comparing the flower drop due to feeding of
I. olypealis on different varieties, the Analysis of

Variance teochnique suggested by Snedecor and

Cochran (1967) was made use of.



RESULTS



RESULTS

The seasonsl population fluctuations of Idiccerine
hoppers on different mango varieties at fortnightly
intervals

fhe population fluctuations of the Ldlocerine
hoppers on the ﬁwelve mango varleties ihcluded in.
the study during the period”June 1980 to April 1981
were monit;red by direct counting of the adults and

nymphs of I, niveosparsus end I. glypegiig occurring

on the shoots and by taking swecp samples.

Osccurrence of Idlogerine hoppers on different mango
varieties during pre-flowering period (June to
September 1980)

The twelve seleoted mangb verietles were sampled
during pre-flowering pericd from June to September
1980 as elready expleined under Materials and
Hethods and the results are furnished in Teble 1.

The datz were not amenable to statistlcal anslysis,
None of the varieties supported higher populations
in the month of June 1980, During the month of
July 1980 oniy\the varieties Allumpur Beneshen

and Prior supported negligible population., The



Table 1 Occurrence of Idlocerine hoppers on mengo varietles during pré-flowéring

period (June to September 1980)

O I M o W M O MM D MM DX I W W OW M @ I3 NE T KD T & S N D W TN & ma
Sl.No. Varieties June July August September Total
ﬂIﬂl:ﬂ:z’:mmzﬂ::Ima::u:nmzﬂg-mznﬂn:‘lﬂ’nauﬁu:ﬂﬂ:ﬂﬂﬂ
1. Alphonso 0 0 0 0 0
2 Bennet Alphonso 0 0 o 1 1
3. Bangalora 0 0 0 0 0
4, Benganepalli 0 0 0 0 0
5. Allumpur Baneshen 0 1 1 0 2
6. Xalapady 0 0 0 0. 0
7. Mundappe 0 0 1 1 2
8. Neelum 0 0 0 1 1
9 Prior 0 1 1 2 4
10. Chandrakeran 0 0 1 1 2
11. Goa 0 0 1 2 3
12. Chzndansm 0 0 1 3 4
Total 0 2 6 11 19
Eo mxOoD®ETOoSmecTCRemEETICEBRODRERSSSSS S BD TSGR N m ® omE

* Total from four replications

£d
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populetions showed slow ﬁrogressive incresse from
July onwards. It is remerkable that in the
varieties Alphonso, Bangalora, Banganapalli and
Kalapedy populations did not occur throughout the
pre-flowering stage from June to September 1980.

Population fluctuations of adult hoppers on
vegetative shoots of different mengo varietles at
fortnightly intervals (gdirect counting)

The population fluctustions of adult hoppers
belonging to both ldiooerus niveosparsus and
I. clypealis were monitored by counting the 1nseqt;
occurring on randomly selected shoots, Data on
this 18 presented in Table 2. These zxe graphilcally
depicted in Fig 1a, 1b. The variety Chandanem
sﬁpﬁorted the maximum number of hoppers on
vegetative shoots (31),while in the veriety Kalapady,
the adults were only twelve. In order to tesé
whether the adult Idiogerine populztions occurring on
different mengo varieties during November 1980 -
April 1981 were significsntly different./li/}

test was employed end results of testing are



£

Table 2 TFopulation fluctuations of adult Idiocerine hoppers (I. plyeospsrsug and I. glypealls,

10.
11.
12.

on vegetative shoots of different mango varieties at fortnightly in@ervals during
Hovember 1980 - April 1981

TeEEEEEEES Eo;e;b;ru'gowﬂzc;mge; 783 Ea;u;n; :8: ;e;r;a:y='§1gﬁzr:hc';1u Zp:iz ?81 Eo:ai
2nd fort- 1st 2nd 18t 2nd et 2n@d 18t 2nd . st
Varieties night - fort- fort- fort- fort- fort- fort- fort- fort- ~ fort-
night night night night night night night night night

= @m m g O, 8 T S 2S5 8 &8 £ m I | X 3o S RoOE M mp d N R N D Do DS 2 W I W mrp
Alphonso 0 0 o 1 3 1 4 0 6 6 21
Bennet Alphonso 1 0 2 3 4 0 & o 1 1 16
Bangalora 2 2 2 2 o 1 2 2 0 0 16
Banganapalli 1 0 1 3 3 1 3. O 1 2 15
Allumpur Baneshan 1 0 0 3 4 0 4 1 2 3 18
Kalapady 0 1 o 2 3 2 4 0 0 0 12
Mundappa 2 0 0 5 5 0 1 0o 3 4 20
Neelun 4 2 (4] 2 1 0 1 1 6 6 23
Prior 6 3 2 1 2 0 3 4 0 1 22
Chandrakaran 1 3 5 2 2 1 0 0 2 5 21
Goa 4 3 3 0 1 3 2 3 0 0 19
Chandanam 2 4 3 A 5 6 3 2 2 0 31

Total 24 18 18 28 36 15 31 13 23 28 234
s r = cmcCxTcEmswceoscEEEToOcUENIIESOTSEIEEDESS@®RRSOCSEDoEESS S B

n

¥ Total from four replications




26

furnished in Table 3a. It will be seen that the
}f value is non-significant.
" It is thus indicated that the populations of
ZI. niveospersus ond I. glypealis were not significantly
different in the twelve mengo varieties,

The fortnightly\population totals showed
considerable fluctuations, the peak being registered
in the seoond fortnight of Jznuary 1981 end the
least was in the first fortnight of Merch 1981,
¥hether the populations recorded at fortnightly

intervels were significently differenf./}? test

Yy

was employed and the results of testing/ere

indioated in Teble 3b. This X° test indiceted -
X -

-

that the populations were not significantly
different in the different fortnights.

Population fluctuztions of nymphs of I. niveosparsus
and 1. olypeelis on vegetative shoots of different
mango verieties at fortnightly intervals (Direct
counting) '

The nymphal populations of I, piveosparsus end

X+ clypealis oecurring on randomly selected vegetative

shoots of different varleties were directly counted at



Table 3a

27

‘;K? test for the population fiuctustions of

“ the adult Idiocerine hoppers occurring on

vegetative shoots of different mango

varieties &t fortnightly intervals

o R : o E O R g X mE S E X DD N N W m e omE Eom

81
no

. R R BN & E S £ X

1,
2.
3
4.
De
6.
7e
8.
9.
10.
1.
12.

Varieties

Alphonsg

Bennet Alphonso
Bangalora
Bengenapalll
Allumpur Baneshan
Kalapady
Mundappea
Neelum

Prior
Chandraksren
Goa

Chandenam

Total number
of adult
Idiocerine
hoppers
ocourring on
shoots

X© walue for

.-“the variastions
of the observed

populations and
the expected
levels based

on the mean
values

= m S T s B o D/BE & = B

21
16
16 -
15
18
12
20
23
22
21
19
31

12,25 NS

" N E N D O D X m oK Eom W O OOEE W B E X E

N5 = Non-significant at 5 per cent level
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Table 3b X? test for the population fluotuations of

/éfhe adult Idiocerine hoppers osourring on' [

vegetative shoots of mengo 2t forinightly

intervals

Total number 'X? value for the

of adult

Idiocerine
hoppers
ogcurring on

Periods of sampling

shoots

. yvariations of the
" observed

populations ang
the expected

levels based on
the mean values

o m T ST @ D &© W W E ® D 0N REPR T 8 F BEOG ®©$ K 8 B D mm

November '80 2nd fortnight
Degember '80 1st fortnight
2nd fortnight

January '81 1st fortnight
2nd fortnight

Februery '81 1st fortnight
2nd fortnight

Margoh '81 ist fortnight
2nd fortnight

.

April '81 8t fortnight

24
18
18

28
36

15
31

13
23

28

11.80 ES

NS = Non-signifiosznt at 5 per cent level
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fortnightly intervals end the results are furnished
in Table 4a. The varieties Kslopady, Mundappa,
Neelum, Chandrekeran and Bennet Alphonso did not
support eny nymphal populations throughout the
seagon while on Bangelora, Bangsnapelli and
Allumpur Baneshan nymphs occurred only in o
particular fortnight during the season. The
nymphal populations were only negligible on the
varieties Alphonso, Goa and Chandanam. The

nymphal populations did not show any distinot peaks,

Population fluctuations of mengo hopper nymphs
(I. niveosparsus and I. glypealis) on floral branches
of different mango verileties st fortnightly intervels

Population trends in varieties

Tata on the population fluctuastions of mengo
hopper nymphs (I. nivegsparsus and L. glyoealis) on
floral branches of different varieties are
furnished in Table 4b and the data are presented
in Fig 28, 2b. Nymphal populations were not found
in the first fortnight of November. In the first
fortnight of December, Allumpur Baneehen showed a

nymphal population of 42 while Kalapady end Hundappa



Table 42 Population fluctuastions of I. niveospsrsus and I. glypealis nymphs on vegetative

S1
no

= =

2.
S
4.
5
Ge
T
8.
9.
10.
11.
12,

shoots of different mango varieties

m R B X @ X X S D N E E N X ¥ ¥ H o XX &t H E £ X X N D B X > S £ 2 B OX X X X

Rovember'80 Degember '80 Jznuary '81 February ‘81 March '81 April '81 Total

2nd fort- 1st 2n@ 18t 2nd st 2nd 18t 2nd 1st  fort-
Varieties night fort~- fort~- fort- fort- fort-~ fort- fort- fort-night

night night night night night night night night
T T WO mMREE TED RN mEmETE LS W EEE R E W WM N ® W EEED D CE N Z S m T ®E® TS T @m
Alphonso o} o} 6 0 0 0 0 o} 0O O 6
Bennet Alphonso 0 0 0 0 0o 0 0 0 o 0 0
Bangalors o 0 0 1 0 0 0 0 0 0 1
Bangenapalli 0 1 0 0 0 0 0 0 o 0 1
Allumpur Baneshon 0 0 0 4] 1 0 0 0 O 0 1
Kalapady 0 0 0 0 0 0 0 0 0 0 0
Mundappa 0 0 0 0 0 o 0 0 0 O 0
Reelum 0 0 0 0 0 0 0 0 0 0 C
Priop 0 0 2 0 0 0 0 0 0 0 2
Chanérakaran 0 0 0 0 0 0 0 0 0O O 0
Goa 0 0 3 0 0 0 0 0 0O o0 3
Chandanam 0 0 0 3 1 0 0 0 0 O 4
Total 0 1 11 4 2 0 0 0 -0 0 18

Dom o Do S 2 M T S ®OE B ONDODOR X DS K S & X B S W BN OE DN REERE S D X T ORE S IE =X ¥ E R DX

* Total from four replications

~

2
Lo



Table 4b Population fluctustions of Idiocerine hopper nymphs (L.'hiveosnarsus and I. glypealis)

on inflorescence of different mango varieties at fortnightly intervels during

November 1980 - iApril 1981

STt oTEEEE ﬂﬂzv:mge; nD:c:m;e; TBS Ea;u:n; fé; =I=F:b:u;r; ?BT EM;r:h='51=A;r;1u'g1‘T§t:;
s1 ' 1880 18t 2nd 1st 2nd 18t 2nd 18t 2nd 1:78%
o Varieties 2nd fort- fort- fort- fort- fort- fort~ fort-fort- fort-
fortnight night night night night night night night night night
1. Alphonso 0 0 0 4 13 11 17 3 0 0 48
2, Bennet Alphonso 0 0 35 17 37 84 17 1 0 0 191
3. Banpgalora 0 0 1 28 23 23 11 2 0 0 88
4. Danganapalli 0 0 17 39 25 6 1 0 0 96
5. Allumpur Baneshan 0 42 24 50 61 15 3 0 0 C 185
6. Kalapady 0 2 8 22 51 9 3 0 0 0 75
7. Mundappa 0 2 7 68 B84 153 29 5 0 0 348
8. HNeelum 0 0 0 0 17 16 21 11 0 0 65
9, Frior 0 0 5 46 66 11 46 18 0 0 192
10. Chandrakaran 0 0 T 58 73 123 24 0 0 0 285
11. Goa 0 0 19 41 58 366 272 10 0 0 766
12. Chandanzam 0 0 0 3 5 73 223 %8 0 0 342
Total 0 46 123 376 493 830 674 89 0 0 2691

* Total from four replications oo
[
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showed only two each. In the other varieties

none was found. From the segond fortnight of
December 1980 onwards populetion sterted building

up on Bennet Alphonso, Bangenepalli, Prior,
Chandrakaran and Goa, However, on yhe variety
Chandan&m, nymphal populations started development
from the first fortnight of Januaéy 1981 only. The
varlety Goa supported the maximum number hopper
nymphs on inflorescence (757), while in the

variety Alphonso the nymphal populations were

very low, belng 48 only. VWhether the nymﬁhal
populations of hopper ooccurring on different
varieties during the blossom season were different,
the X3 test was employed snd the results of

testing ere indicated in Table 58." It 18 noted thot
the X velue for this is highly significent,

theréﬁy indiceting that the varieties supported
significently different populations of hopper

nymphs during the perliod in question.

Seasonal population trends

The fortnightly totals showed considerable
fluctuations, the peak being registered in the first
fortnight of February. In the second fortnight of
November, second fortnight of March and in the first
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Table 52 X° test for the populaotion fluctuations of

<l
no

1.
12.

"Idiocerine hopper nymphs {I. niveosparsus

and I. glyrealis) on inflorescences of

different mango varieties at fortnightly

4 interveals

| om X OE OB O N N & U8 - O X M W R X O DI o X Omomom e

Idiocerine svariations of the ™
hopper nymphs observed

Varletles (I. niveospersus populotions and
and I. elypealis)the expected
ogcurring on levels based oh
inflorescence nean values

Alphonso 48%

Bennet Alphonso 156

Bangalora e7

Banganeapalli 79

#£11lumpur Baneshen 129

EKalapedy 65 2082,44%*

Mundappa 339

Neelunm 65

Prior 187

Chandrakeran 278

Goa 147

Chandansam 542

Totel number of J)ovalue for the

Wl E X E B O3 m X B 3 N8 =" @ 2 2 O BE X O3 OO N oOm Ol W on

* Based on dats from 18t fortnight of Januery to

18t fortnight of Mereh

*¥*Signifiocant at 1 per cent level
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fortnight of #&pril the hopper nymphs were not found

on the floral branches. VYhether the popglations
recorded ot different fortnightly intervals were
significantly different, betest was employed and the .
results of testing are indicated in Table 5be It ia
revealed that the populations were significantly
different at fortnightly intervals during the

Seagon.

Population fluctuations of adult hoppers on
different varieties at fortnightly intervels
(Sweep counts)

Population of 1. nivegsparsus

The fluctuations in the adult populations of

X._niveosnaraus were monitored by sweep counting at

every forinightly intervals during the period
November 1980 to #April 1981 and the data are

presented in Table 6. These zre graphically
depicted in ¥ig 3a, 3b. Periodic sweep counts
showed thaet the populations ranged from 27 in the
firet fortnight of March 1981 to 50 in the second
fortnight of Noveamber 1§80. Fortnightly totals
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Table 5b A test for the population fluctuations of
';fhe Idiooerine hopper nymphs (I. niveosparsus
and I. glypealis) ocourring on inflorescence
of mango at fortnightly intervals

I:zmunulznuan:-nnzn:n.:inmmuan-
Total number o _ -X2value for the
Idiocoerine . variastions of the
hopper nymphs observed

Periods of sempling (I, niveosparsus populations and
and 1. glypealis) the expected

occurring on levels based on
inflorescence mean values
January 1981
18t fortnight 376%
2nd fortnight 493
Februcry 1981
18t fortnight 890 726,85*%*
2nd fortnight 674
March 1981
18t fortnight 292

D T m o E E B ¥ B E D 2 B D BT X N N OB X IO R I IO

* Based on date from 1st fortnight of January to
18t fortnight of Merch

¥% Bignificant at 1 per cent level

~ N\




Table 6 Fluctuations of populations of I. niveosparsus on different mengo varieties at

10.
11,
S 12,

fortnightly intervals (sweep counts)

a-namuma----uu---u--nﬂmuanzmn-u-w-a-nnnu:unzuu:m-nn-

November '80 December '80 January '81 February '81 March '81 4pril '81 Total

Varieties 2nd fort- 18t 2nd 18t 2nd 1st 2nd 18t 2nd 18t

night fort- fort- fort- fort- fort- fort- fort- fort- fort-

night night night night night night night night night
Alphonso 3 6 2 4 1 2 0 3 2 2 25
Bennet 4lphonso 5 o4 5 0 4 2 1 4 1 1 27
Bangalora 1 2 1 2 4 2 3 2 3 3 23
Banganapalli 3 7 6 0 2 3 1 3 2 2 29
£1llumpur Beneshan 5 2 4 4 5 3 5 1 3 0 32
Kalapaay 1 3 4 3 2 3 5 2 5 2 30
Mundappa 6 7 3 2 2 3 1 2 L 4 31
Neelum 4 4 2 3 1 4 0 2 4 5 29
Prioxr 6 3 4 2 4 0 7 2 4 3 35
Chandrakaran 10 1 3 4 3 2 3 0 1 1 28
Goa 6 2 5 2 2 3 T 1 0 2 30
Chandanam .0 0 0 T 4 5 2 4 5 4 31
Total "50 41 39 33 34 32 35 27 30 29 350

N R N R RN O I R R N S s I I e EE T T IR

IH:z-naxnuulmn:amanm::mmnnnn-mmunmﬂtt.nz-nnnmnwzat-

*Totel from four replications

(%]
o
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- did not sheow significent fluctuations during the
period of survey. Whether the populations at
" different fortnightly intervals were significantly
different was tested by.conductinggﬁ? test. The
results of this anzlysis ere preséﬁ%ed in Table Ta.
_© The total adult populations of L. n;veoaparsue
on different verieties ranged from 23 in Bangalora
to 35 in Erior (Table 6). The X test (Table 7b)
indicated thst the wvarietal influence on

population was not significant.
Populetions of I. glypesglis

The adult populations recorded on different
varieties at fortnightly intervels by sweep
counting are indicated in Table 8 and the data
are presented in Fig 4a, db. The results of Xz
test are given in Table 9a. Significant =
variations in the fortnightly populations of
I. glypealis was detected, the range being from 16
in the second fortnight of December to 236 in

first fortnight of 4pril.
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Table 7a Seasonal influence on population fluoctuations
of adults of g} niveosparsus during November
1980 - April 1981

& m R E R R S E S O E B & 8 2 O m 83 30T BN o5 0 = ™ m T

Total number of Jcvalue for the
.adult “varlations of

- I. niveosparsus the observed
Feriod of sampling cocurring on populations end

tree oanopy the expected
(sweep oounte) levels besed on
_ s the mean values

o o oM D W Om M K R W K 3 WM W K 3 COO®N NS O M ER IR WM S

November 1980
2nd fortnight 50

December 1980
18t fortnight - 41
2nd fortnight 39

Jdanuary 1§81

18t fortnight 33
2nd fortnight 34
February 1961 B 12,00 NS
18t fortmight 32
- 2nd fortnight 35
Maroh 1981
tat fortnight 27
2nd fortnight 30
April 1981 ‘
18t fortnight 29

O B M E E DI I 2 o D om 8 T &8 ¥ W QD 3SBS N B @ &K N B N K& &=

RS = Non-significent at 5 per cent level
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Teble 7b Varietal influenoe on population fluctuations
of adults of I. niveosvarsus during November
1980 - April 1981

-I-I----ﬂﬂﬁﬂﬂﬂﬂ..'ﬂﬂ...zﬂ--'.--

Total number of . X°value for ;
adult - the variations |

s1 1. niyeosparsus of the observed
no Verieties occurring on populations and
tree oanopy the expected
(sweep counts) levels based
on the mean.
’ values

&ﬂﬂ-----ﬂt--l-ﬂn--ﬂ--ﬂﬂ--ﬂcﬂ‘l.

1, Alphonso 25
2. Bennet Alphonso 27
3. Bangalora 23
4. Bengenapalli 29
5., Allumpur Béneshan 32
6., Kalapedy ‘ 30 - 3.89 HS
7. Mundaﬁpa 31
8. Neelum 29
9. Irior 35
10, Chandrakaran | 28
11. Goa 30
12. Chandansm 31

m A I E S E R D ® S E QDN 8K RE R D RS 8@ E B B X N

NS = Non-significent at 5 per cent level



Table 8 Fluctustions of ﬁopulations of L. glvpealis on different mango varieties at
fortnightly intervals (sweep counts)

o ox m T SN R D @2 R MG T E ® D & mm DM @& IO N mDT IR M E X SN IS D S R mo S oOx

Hovember '80 December '80 Januery '81 February '81 Mareh 81 April '81 Total

‘ ﬁé Varistios 2nd fort- 18t 2nd + 18t 2nd 18t 2nd 18t 2nd ist

night fort- fort- fort- fort- fort- fort- fort-fort- fort-

night night night night night night night night night
1. &lphonso 2 1 0 2 3 2 7 6 21 g1 135
2., Bennet Alphonso 0 2 0 0 5 5 6 4 5 6 33
3. Bangalora 6 1 0 0 6 1 6 4 6 T 37
4. Banganapalli 2 2 4 0 3 1 6 7 8 10 43
5. 4Allumpur Beneshan 1 2 1 1 g 4 22 11 8 16 75
6. Kalapady ) 2 0 a4 7 0 10 1 3 0 27
7. Hundappa 3 1 0 19 9 12 57 19 13 20 153
8. Neelum 17 7 1 10 13 6 10 16 21 54 135
9. Priur 8 3 2 i2 15 3 19 21 11 6 100
10, Chaendrakarzn 0 5 6 13 25 0 4 21 20 26 120
11. Goa 0 2 - 2 15 10 24 7 3 8 5 82
12._Chandanam 0 0 0 30 30 26 69 22 13 15 205
Total 29 28 16 106 135 84 223 141 137 236 1145

%#Potal from four replications ~
=
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Table Qa

¢1

Seasonsl influence on population fluctuations

of adults of I, olypealis during November
1980 - April 1981

Periods of sampling

2 = Om o ® B
Hovember 1980
2nd

Decembsr 1980
18¢%

2nd
January 1981

1at

2nd
February 1981

18t
2nad

March 1981
18t
2nd

April 1981
18t

=m0 O o E O o T E s E S e R Mmoo BN NS E T O NE O mE

| E B D 2 SE B R W N =R D2 D F D E RN AR

fortnight

fortnight
fortnight

fortnight
fortnight

fortnight
fortnight

forinight
fortnight

fortnight

Total number
of adult

L, glypealis

ocourring on
tree canopy

(sweep counts)

¥

29 .

28
16

106
135

84
223

141
137

236

** Significant at 1 per cent level

:/;'

I value for the
variations of
the observed

populations snd

the expected
levels based
on the mean wvalues

A51, 16%#

-~

-~
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The adult populations (total) of I. glypealis
on different varieties ranged from 27 in Kalapady
to 205 in Chandenem. In Bennet Alphonso end
Bangalore the populetions were reletively lower
being 335 ond 37 reopectively. In Neelum and
Alphonso the populations were 135 each whilg
Mundappa supported a total of 153 L. clynealis ndults.
the J? test resulte (Table 9b) indicated thet there

was significant influence of verieties on populations

of I. glypealis.

The F, progeny production of L. piveospersus under:
confinement on vegetative shoots and inflorescence
of different mango varieties

Progeny production of I, niveoasparsus on vegetative
shoots

The ¥4 progeny production from adults of
I. niveosparsys bred under confinement on shoots was
suppressed in the varieties Bangalora, Kalapady,
Mundappa, MNeelum, Chendansm (Table 10) while the
mean emergence in the rest of the varieties, namely,
Alphonso, Dennet 2lphonsc, Allumpur Baneshon,
‘Benganapalli, Prior, Chandrakaran, Goa wae too

low with a range of 0.25 0 5.25.
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Table 9b Varietal influence on population flustusiions
of sdults of I. glypealis during blossoming
period '

D om m oW oM 8 C S D@ ®E D S s S ., KR N R K
Totel number X value for
of adult ““the variations
I. clypealis of the observed

S1 Varieties occurring on populatione and
no tree canaopy the expected
(sweep counts)levels based on
the mean values
e R R R R R R R R L EE Y
1. Alphonso | 135
2. Bennet Alphonso 33 |
S Bangalofé 37
4., Banganspelli | 43
5. Allumpur Beneshen 75
6. Kalapady o 27 396,32
7. Mundappa 153 |
8, Neelum 135
9, Prior | 100
10. Chendrekeran - | 120
11. Goea 82
12. Chandeanam 205

mR O DS m RS D DO 23Dk E R XD N 8 2 m o= E D N I

** Significent at 1 per cent level
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Table 10 F, progeny production (mean values) of
L. niveospsrsus on vegetative shoots of

different mengo varlieties under confinement

=D O D e S Ok DD 3D R3S D EDm T X e

81, ¥4 prrogeny production

no Variety (meen values
R T CE DA TOooEmMSeCEEASSSDScRGC e an

1. Alphonso 0,257

2. Bennet Alphonso 1.50

Do Bangalora 0

4. Banganapalli ' 0.75

5 Allumpur Baneshan 0.50

6. Kalapady 0

T Hundappa .0

8. Keelum 0

9,  Prior | 5,25
10, Chandrakaran 2,50
1. Goa " 2,75

12. Chendanam 0

-
R D OE O 2 & &=\ =S oI S £ N C OB N D WM O TN ODImommoIoR
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Progeny production of 1., niveosparsus on
inflorescence

The mean values of the progeny produotion
by I. niveosparsus under confinement on floral branéhes
are furnished 1in Tahie 11, represented graphically
in Fig 5 and the raw data are furnished in
Appendix-I. The data were transferred on the
. log scale in view of wide fluetuations of progeny
production. The aneglysis of varisnce indicated
slgnificent verietal variability. The F4 progeny
production of I. niveospsrsug under confinement on
inflorescence of the varlety Kalapady was 56.50
end this wes significently lower then in the
varieties Neelum, Allumpur Besneshan, Chandanam,
HMundappa and Bennet Alphonso, the renge in the
mean velues for the latter group being from 96.83 in
the Neelum to 146.80 in the veriety Bennet Alphonso.
The progeny production levels in the verieties’
Chandrekaran, Goa and Prior were 193.60, 245.30
end 269.30 respectively and these were significantly
higher than in the rest of the varieties.
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Teble 11 ¥, progeny produotion (mean values) of
L. niveosporsus on inflorescence of

different mango varieties under confinement

|| O m I O XN N OIS @ R 3D S D EODD DT @mD = 2R WMo W

S1 ¥4 progeny Transformed

no verlieties roduction valuen (Logari-
Emean values) thmic values)

oD & E D m R R DR 3 S e R XN R N R N N §EBR = DB

1. Alphonso 157.90 2.1983
2. Dennet Alphonso 146.80 2.1666
%, Bengalora 58.66 1.7684
4. Benganapalll 79.07 1.8980
5. 4llumpur Beneshan 117.10 2.0686
6. EKalapady 56450 1.7520
7. Mundappa 130.60 ' 2.1160
8, Heelunm 96.83 1.9860
9. Prior . 269.30 2.4300
10. Chandrakaran 193,60 2.2870
11. Goa 245.30 - 2.3900
12. Chandenam 122.70 2.0887
F test (0.05) Significant
Cb (2 = 0,05) 0.1986

P = 0.05 indicoted the 5% level of probability
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Influence of ﬁibchemical factor® on progeny production
of I. niveoapersus on inflorescence of different
mango varleties

The Nitrogen content (%) of the shoots of
different varieties ranged from 1.84 in Bangalora to
2.60 in 4lphonso., The percentasge nitrogen
content of inflorescence of the varleties Kalapagdy,
Neelum, Prior wes 1.83, while in the resf of the
varieties, the range was 1.87 to 2.46% (Table 12),

The soluble suger contents (%) in shoots ang
floral branchesa of different varieties are given in
Table 13, The soluble sugar content of the shoots
of different varieties ranged from 1.94 in Alphonso
to 3.17 in Goa. The soluble sugars (%) in florsl"
branches ranged from 1.72 in Bangalora to 3.01 in
Neelum,

The shoots snd floral branches of different
varieties were =znalysed for tannin content =nd are
given'in Table 14 as percentage values., The tannin
content (%) of the shoots of dlfferent varieties reanged
from 0,77 in Banganapalli to 1.76 in Chandansm. The
tannin content of floral branches of different

varieties ranged from 2,68 in Chandrakaran to 4.8S%

in Chandancm,




Table 12 Nitrogen content in shoots and floral

branches of different mango varileties

S I W® T E IoN OO0 &N & I B N OO D 2 DS E XX

Ritrogen content (%)

it Verieties - ——— -

Shoot Floral Lrenches
1. Alphonso 2,60 2.46
2. Bennet Alvhonso 2.35 2,01
3. Bangalora 1.94 1.87
4. Bangenapalli 2,20 2,16
5. Allumpur Baneschan 2.38: 2.38
6. Kalapady 2.16 1.83
T. Hundappa 2.20 2.31
. Neelum 2,05 1.83
9, Frior 2,02 1.83
10. Chandrakeran 2,20 2.35
t1. Goa 2.13 2,38
12. Chandanem 2.05 2.46

=B-=Bﬂﬂtlﬂnﬂﬂﬂ-QIBEIIBUH-I



Table 14 Tannin content in shoots and floral

branohes of different mengo verietles

27 9 D o 32 m S B O ERE O @R @ 2 D BSE oK D

51 Tannin‘oontent (%)

no Varieties - ———————
Shoots Floral branches
1. Alphonso 1.25 3,06
2. Bennet Alphonso 1.12 - 3.93
3. Bangelora 1.08 3453
4. Banganspalli 0.77 2.87
5. 4llumpur Baneshan 1.45 - 4.28
6. Kelapady 1.22 4.54
T. Hundappa 1.32 ' 2.83
8.- Neelum 1,00 3.65
9, Frior 1.16 3.77
10.- Chandrakaran 1.27 2.68
11.. Goa 1.25 4.12
12. Chandanam 1.76 4.89

S B IO M & B XK ¥ X D O B E N E £ X N X B I E B 3 N
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Correlation coefficients involving the biochemical
constituente of floral branches of different varietles
on the one hand and the progeny production.of hoppers
on inflorescence of different varieties on the other
were worked out and theaelare presented in Table 15,
along with the Partial Correlation coefficients,
Significant poéitive correlation was detected between
progeny production and nitrogen content, while in the
case of soluble sugars and tennin contents the
correlations were not found to be significant., Tartial
correlation goefficients involving the character
associations indicated that the positive correlation
between the progeny production on the one hand and
nitrogeh content of floral branches on the other
retained the seme trend even after elimination of the
influence of goluble sugars and tennins. This clearly
reveals that the total nitrgoen oontent of floral
brenches is relatively of grester importence in regulating
the progeny production of I. niveosparsus on the floral

branches.

Extent of damage (flower shedding) in different
varieties of mango, consequent on feeding/ovipositional

aotivity of I. glypealis



Table 15  Simple and partial correlation coefficients
involving the bio-chemicel constituents of
the floral branches of different varieties
and progeny production of I. niveosnsrsus
under confinement

8 = B R B D m oo I M X R g X N DD mMmoEk = Om W

Character  Simple correlat- Cheracter gﬁ;ﬁéigtion
assoclations ion coefficients §32301?t“ coefficients

o T I Do 2 B3 S 8o s OB SRE DS ODoWmoD Sm oW om

Tyonn 0.298% T13.4 . 0.0895
r13 0. 09 I‘23.4 0.0341
1'14 ""0. 007 ' 1‘12.4 0. 2979

Y12.3%4 0.296*

-:mn:n:anzmuuuun::n:wn::nmn:z:m

* Significant at 5 per cent level
*% 1 - Progeny production; 2 - Nitrogen content:

3 - Soluble sugar content; 4 - Tannin content. |
I
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Extent of dsmage to hermaphrodite flowers

The percentage values (transformed) for flower
shedding in mengo varieties consequent on
confinement of I. olypealis for a perlod of & days
ere indicated in Table 16 snd the raw data are
given in Appendix-II. Significent varietal
variability was detected with respect to flower
shedding percentage values, The hermaphrodite
flower shedding was the least in Kalapady (5.50%)
as ocompared to the rest of the varieties and this was
the meximum in Goa (90%). The flower shedding in
the varieties dhandanam, Allvapur Baneshen,
Chendraksran and Prior renged from 55.45% to 71.25%,
but these were statistically on par. The
hermaphrodite flowers damaged in the varieties
Alphonso, Nellum, Bangaloraz, Bennet Alphonso,
Banganapelll were 20,00, 21.15, 30.57, 35.62, 38,09
respeatively, but these differences were not

significant.
Extent of damage to male flowers

The extent of damage caused to the mele flowers



Table 16

S1
no

2,
3,
4
5.
6.
7
8,
9.

10,

1.

12,

94

Extent of dsmage in hermephrodite flowers

due to feeding/ovipositionel sotivity of

I. glypenlis

E BRSSO E DD DN 2 DR N E EE X N E DK E N DN

Varieties

Percentege of
flower shedding data(sngliler
(meen values)

Transformed

values)

!
B & O = & 8 E X 2B | 2 T O %N 8 & & I X m K £ 3 W ome

Alphonso
Bennet Alphonso
Bangalora
Banganapalli
Allumpur Baneshen
Kalapady
Mundappa .
Neelun

Prior
Chandrekaran
Goa

Chondanam

20.00
35.62
30.57
38,09
63,21

550
40.94
21,15
71.25
63.22
90.00
55.45

F test (0.05)
¢D (P =0,05)

26,39
36,21
33432
38. 11
52.66
13.55
3074
27.29
57.62
52.68
71.56
48.18
Significant
12,12

0.05 indicates the 5 per cent level of probability
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Table 17 Extent of damage to mele flowers due to

feeding/ovipositional activity of
I. glypealis ‘

= B N oD mE B @B B DO &8 B SO B R I 2 o2 W D N I IR ON N O OIN
s1 Percentage of Trensformed
no verieties flower shedding data(‘ngalar
(meen values) velues

4 O &8 N N D E S 2 ; & 40N X I ox B E X X D N OB O =

1. Alphonso 37.25 _ 37.58
2. Bennet Alphonso 24,03 28,97
3. Bangalora 41.68 40,15
4. Banganapalli 25.01 29,45
5. 4Allumpur 3zneshen 21.59 27.65
6. Kalapady 8,56 16.54
7. Mundappa“ 31,17 33.92
8, Neelum 23.41 28,57
9. Prior 73.41 59.52
10. Chandrekaran 80.00 63.44
11. Goa 75.00 60,11
12, Chandenem 57.68 49,40
F test(0.05) Significant
¢ (P =0,05) 12.87

TERD D00 S SN R S DS Kk N 2R ON X X B

P = 0,05 indicates the 5 per cent level of probability
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in the inflorescence as the result of feeding
ovipositional activity of I. glypealis is furnished
in Table 17 and the raw data are given in

Appendix II, Kalspady registered a flower drop

of 8.56%, while in Chandrakaran, the damage

was relatively higher, being 80%. The verietal
differences were found to be statistically |
significant. In the verieties Kslspady, Allumpur-
Baneshan, Neelum and Bennet Alphonso the flower
drop (%) values were 8.56, 21.59, 23.41, 24,03
respectively and these were on par. With referenoce
to the deamage to wale flowers these varieties showed
reletively less damage as compared to the

varletiss Bangalorae, Chandanam, Prior, Gos and
Chandrakeran, the demsge in the latter group being
of the order of 41.88% to 80,00%.



DISCUSSION
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! DISCUSSION

Gocurrence of I. njveosparsus and I. glypealis
(adults and nymphs) on different mango verieties
during thé pre-flowering and flowering stages

on the vegetative shoots

' Pre-flowering period

Periodic sweep sampling of the canopy
revealed that the adults =nd nymphs of I. njveosnarsus
and I. olypealis occurred at extremely low levels
during the period from June to September 1980 (Table 1)
on the vegetative shoots. Therefore, a rating of
the varieties with reference to their relative’
susoeptibility cennot be attempted with reference
to the adult population levels during the

pre-flowering stage.
Post-flowering period

The gaximum nunber of adult hoppers were
found on éhoots of the variety Chandsnem, while
the variety Kalapady supported the minimum
number (Tsble 2, Fig 1a, 1b). However, the
varietal differences with respect to the adult
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|
populationb occurring on vegetative shoots were
not found to be significent (Table 3a).

The g%ult population level was the lowest
in the first fortnight of March 1981 and the
highest ini the second fortnight of Januhry 1981
(Table 2, ?1g 1a, 1b). The seasonal population
fluctuations were not found to be significent |
(Yable 3b).

Durin? the flowering season, the nymphal
population§ on vegetative shoots were not observed
at gll in ?ost of the varieties throughout the
season. 'In some varieties, negligible populations
were foundL.

Since! the adult populations of I. niveosparsus

end 1. clzpealis occurring on the vegetative
shoots during the flowering and post-flowering
stages did not show significent differences in
different #arietiea, it would appesr that this
criterioh %annot be relied upon as an index of
the relatiﬁe susceptibllity of the mango trees.
Throuéhout the flowering and posi-flowering
period, the nymphal populations of the two species
were found'to bve guite negligible on shoots of
almost all the varieties-(Table 4a). The complete
absence or|the occurrence of very low population |
.
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loads of' hopper nymphs on vegetative shoots
might ei;her be due to the unsultability of the
shoots for rapid population bulld-up or due to
unfavourable weather conditions. This being
the case, nymphal populatlons occurring on
vegetative shoots of mango trees during the
pre-flowering and flowering periods also cannot
be considered as & factor regulating the

susgeptibility epeotrum of the varieties.

Population fluctuations of nymphs of I. niveosparsus
and I. glypeslis on floral brenches during the
flowering season

With:the commencement of the'flowering
season, the nymphal populations outnumbered the
adults =nd the susceptibility spectrum appeared to
be regula{ed by the pattern of nymphal
population build-up.

On the florel branches of different
varieties, significent variations in the nympheal
pogulationé of I. niveogsparsus end I. glynealis
were recorded (Table 4b, 5a, Fig 2a, 2b). The

variety Goa supported the maximum number of hopper
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nymphs on the floral branches, while the variety
Alphonso supported relatively low population
loads,

Significant seasonal population fluctuations
of the nymphe on the floral branohes were
detecfed and there was a striking progressive
inerease in the population levels of nymphs
during the blossom se¢ason and the population
peak was monitored in the firet fortnight of
February (Table 4b, 5b, Fig 2a, 2b).

' The nymphal populstion build-up in the
different varieties showed divergent phenological
trends. . Thus in &llumpur Banéshan, Kzlapady and
Mundappa, the nymphs were observed from the first
fortnight of December onwards while in Bennet
4lphonso, Banganapalli.'Prior, Chandrskaran and
Goa, the nymphal populations appeared only in
the second fortnight of December. The variety

Chandanem was exceptional and on this, the
nymphal populations eppeared quite léte in the
season by the first fortnight of Jennary 1981,
Patel et al. (1975) reported that in south
Gujsrat, the populations of the mango hopper

A. atkinsoni increased with the commencement of
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the flowering seeéon, with a distinct peak in
June, In the Bombay Presidency, Ldiosgopus
atkinsoni was reported to be abundant during the
supmer and the monsoon seasons, whereas
1. niveosparsus and I. glypealis were practically
absent during these periods (#non, 1941). Vagle
(1929) found that I. g;ggéggg;ggg the principal
species ogcurring in the Bombay Presidency were
abundant in January end early February.

The simultsneous occurrence of 1. niveosparsus,
L. clypealis snd Amritodus atkinsoni in mengo trees

as well &s the sherp increase in their activity
with the commencement‘of the flowering season have
been &lready reported. The egg laying by the adult
females wes greétly inoreased as the atmospheriec
temperature levels dropped to about 55-60°F
(Reo, 1930). Tha present finding that the
nymphal populations regilstered progressive
'inorease in the blossom gseason is in conformity
with the above‘repor?. The variations in the
seasonal oecurreﬁce of the hoppers in South India
and in the other mango growing regions ofﬂihe
Country are guite expected on the baseis of

climatic variations.
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Population fluctuatione of adult hoppers on
different varieties at fortnightly intervals
(sweep counts)

In order to study the population fluctuations
of sdults of the different specles of hoppers
during the flowering- ond post-flowering stages
composite samples were drawn by net sweepings from

all over the cszhopy.
Populations of I. niveosparsus

The adult populations did not show any
silgnificent variations cduring the flowering
perlod (Table &, T7e, Tb, Pig 32, 3b) and the
populations were somewhat stable without
distinct peaks. That the populetions of

X. niveospasrsug {did not show any progressive

increage during the flowering season is
expliceble either on the basis of unfavourable
meteorological conditions or on the basis of the
availebility of floral branches being of no
consequence to the insects with reference to

the guelity of food. The adult population
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trends on the vegetative shoots (Table 2) during
the flowering season were 2180 on similer lines.
It would, therefore, appear that the mengo
varieties included in the present study cdo not
show variability with reference to their
susgeptibility to infestation by,L; niveosparsus.

. Populationsof I. glyvealis

The adult populations of I. clypealis
revealed Bignificant fluctuations during the
period from November 1980 to April 1981 (Table 8,
9a, 9b, Fig 4a, 4b),

The lowest population level was recorded in
the second fortnight of December and the highest
level was registered in the first fortnight of
dpril, The build-up of the population towards
the fag end of the post-flowering season is
perhaps due to improvement in progeny prcduction
due to ovipositional stimulus provided by
the floral branches as reported bj Serrano and
Palo (1933) from Philippines or due to higher
survival rates due to superior nutritionsl status

of the floral tissues, The earlier finding that
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the vegetative shoots did not harbour sizable
population of the insect dur;ng the pre =nd post-
flowering stages also suggests this possibility.

The adult populaetions of 1. elypealis in
different varieties were found to be significently
different. Thus, in Kalapady, Bennet Alphonso
and Bongalors, the populations were relatively
lover while in the warieties Chandznam, Neelum,
Alphoneb and Mundappa the populations were
relatively higher. The significantly higher N
levels of populations supported by these
verietiea reveal the relatively higher susceptibility
of these varieties to the infestation by

;1_:0 o:l.gi!eali .

The F, progeny production of I. niveospsrsus under
confinement on vegetstive shoots znd floral
branches

Sweep counts as well as direct counts on
vegetative shoots and floral branches revealegd
the dominance of I. niveosparsus et the commencement
of the flowering seasbn. Therefore, the progeny

production studies were carried out with
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- I. nlveospersus under confinement on the shoots,
These studles were conducted by confining five
pairs of freshly emerged adults separately on
the shoots and floral branches,

The F1 progeny produotion from adults of
L. niveceparsus was elther suppressed oxr
was found to be extremely low in vegetative ehoots
(Pable 10). However, on the floral branches, the
progeny production of lI. niveosparsus showed
gsignificant varlation in dlfferent varieties
(Table 11). The progeny production in the verietj
Kalapady was significently lower than in the
verieties Chendrakeran, Goa ond Frior. The
relatively higher rates of progeny production by
1. niveospersus on the inflorescence clearly
show;; that this insect could sustain sleo on the
floral branches. The dominance of I, glypealis
.at the fag end of the flowering season and the

conoomitant_dwindliné of I. niveosparsus populetions
might then be due to progressive changes in the
meteorologicél conditione which {end to be
selegtively favourable to I. ¢lypesiis. The
seasonal coﬁditions at the fag end of the flowering
season are characterised by Low minimum

temperatures and high maximum tewmperatures. The
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fluctuations of temperature within such wider
limits during the fag end of the blosson season‘
may perhaps accelerate the speed of development
of L. glypealis, while such conditions mey not

have any influence on the speed of development

of I. piveosparsus.

Influence of biochemical fectors on progeny
production of I. niveosparsus on inflorescence of
different mango varieties '

In order to ascertain whether the susceptibility
of mango varieties to infestation by the Idiocerine
hoppers was influenced by certain bio-ohemical
constituents of the target tissues, correlation
studies involving percentege totél nitrogen,
soluble sugers snd tanrnins on the one hand and the

F4 progeny production by I. niveosparsus under

confinement of floral branches were carried out.

The F1 progeny production from E, niveosparsus

was suppressed under conflnement on vegetative
shoots of the varieties Bangalora, Kalapady, Mundappa,

Neelum end Chandanam {Table 10) and progeny production



wag too low in the rest of the vsrieties, the renge
being 0.25 to 5.25. Correlation studies
involving the progeny production on‘vegetative
shoots &nd the biochemicel constitution of the
shoots were not attempted in view of this trend.
dignificant positive correlation wes
detected between the progeny production under
confinement on floral branches and the nitrogen
content. In the case of soluble sugsrs end
tannins, the correlations were not found to be
significent (Table 15). The partial correlation
coefficients involving the chareacter associotions
indicated that the positive correlation between
progeny production by l. niveospersus on the one hand
and the nitrogen content of floral brenches on
the other retalned the positive trend even after
elimination of the influence of soluble sugars
and tannin. This reveals that the total nitrogen
content of the floral branches is relatively
more important in reguleting progeny production
of I. niveospersus on the floral branches."
In many erop varieties, the total nitrogen
oontent has'been reported to be implicated in
the regulation of pest population loads, The
higher susceptibility of rice varieties to

infestation by Hephotettix binunectstus Fabr.
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and Hilaparvate lugens St31 a8 a result of increased
tissue nitrogen content has been reported by
Ananthensrayanan and 4braham (1955). Viswanath
and Nair (1969) obtained positive correlation
between the higher doses of fertiliser nitrogen

and the infestation by Aphis gossypii Glover on

\
bhendiﬁ That the\bhendijvarieties susoeptible

to infestation by Amrases devastens (Dist.) contsined

higher levels of nitrogen has been reported by
Uthemesamy et al. (1971). Balasubramanian (1975)
found thet the €otton varieties susoceptible to
‘infestation by imrascs biguttila biguttuls Ishids
conieined more total nitrogen than in ;he

susgeptible ones. Benepal and Hall (1967) found that
the totel free amino acids and totzl soluble

nitrogen content were relatively higher in

the Cauliflower varieties which were susgeptible to-
Pieris rapae. Sugars snd emino acide have

additive effects on sustained feeding of the corn

borer Byrausis nubinalig Hiibn. (Beck ond Hence,
1958) =n@ alse in the case of several grass hoppers
(Thorsteinson, 1960). The strong trend of the
favoursble influence of nitrogen on the F1 progeny

production of I. niveospsrsus on the floral branches
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could be explained either on the basis of the
quantitattve requirements of the amimno acids or
on the basies of the involvement of any of these
compbnents ags phagoetimulents. However, Salama
and Seleh (1972) in the case of mengo infested bj

the scale inseot Myoetaspis nersonetus {Comstock)

and Thomas (1981) in the case of Cashew infested
by Tea mosquito bug Helopeltis apntonii Signoret

reported that total nitrogen was not implicoted
in the susceptibility ¢rends of verieties., These
vafiations are perhaps due to the differences in
the nutritional requirements of these specieas.

it has already been discussed that the
progreééive increase in the population of
l. clypeelis during the flowering and the post-
flowering stages in mengo could be due to the
favourable environmental conditions iowarde fag
end of the blossom season. In the l1ight of the
correlation studies, it is also possible that |
the progreesive increase in population might also
be due to increasing concenirations of the total
nitrogen content of the floral bronches. Kennedy
(1958) found that the water stress in plants is

usually accompanied by increase in the nitrogen
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content of the phloem ssp which is brought about
by premeture hydrolysis in the leaves, In
Kerala, the period from November to April
corresponding to the flowering snd posi-flowering
stages of the mengo crop is characterised by the
absence of precipitotion 2nd there is thus a
progresgive reduction in the soil moisture content,
¥ith increasing soil moisiure stress, the nitrogen
content of the floral brenches #f likely to
increasec econsiderably as already reporfed by
Kennedy (1958) and this being fevourable for

the progeny production of I. mjiveosparsus, the
progresoive population lncrease of this is
normally expected. Since, this trend of
population increase is not realised, it is quite
possible that the meteorologiecal factors are
selectively unfavourable to I. niveosparsus
during the floweriﬁg end post-flowering stages.
The progressive increase in the bopulations of

I. clypealis might then be due %to increasing
conéentrations of total nitrogen znd due to the
realisation of the innate capocity of numerical
in&rease oﬁ the species under congenial weather

conditions.



Helther the soluble sugars nor the tennin
contents in the floral branches hed any .mﬂuence on
the progeny production of I. niveosparsus wnder
confinecment on the floral branches. There gre
numerous reports of soluble sugars being implicoted
in the resistonce of the crop verieties to inseot
pests. Corn varictiesn with higher cerbohydrate
content as reported to be reolstent to edrn borer

Pyrausta nvbinalis (Beek, 1950)., Maliais snd

hucleir (1957) found that the pee aphid Acyrthosiphon

piovm (Herr,) hes relatively lower contemt of
sugers as compared te resistant varietles,

Hibbs et ol., (1964) Zound that high concentrations
of sugors increased resistunce in potato

vavieties to infestetion by the leaf hopper
Fopoasce fabze (Harr.). Reports on higher
concentration of sugars being implicated in
susceptibility of cxop varietics axe guite megre,
Enap et al. (1965) and Singh eb el. (1972) reported
such trends in Maize with reference to

Pyrausta nubinalis =2nd in éotton with rcference to

Amrases devestons. In the case of I, niveosparsus,

71
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it is found that the soluble sugars are relatively
unimportent in the nutritional requirements of

I. niveosparsus, as in the case of the Scale

insect Mycetaspis personatus infesting mango in
Egypt (Salama and Saleh, 1972).

The broad spectrum of defensive mechanisms
provided by tannins in crop plants due to |
repellency or antibibsia have been'already reportegd
by many workers (Goldstein and Swain (1965); Singh,
1970; Chelliah; 1971; Sivasubramenian, 1978).

The present finding that tennin is not implicated
in resistance to I. niveosparsus is not in
consonance with the genmeral trend, but is perfectly
in agreement with the finding reported by Thomas
(1981) thet the tennin content in floral branches
of Cashew did not influence its relative

susceptibility to infestation by Helopeltis antonii.
Extent of damage

Significant varietal variability was detected
with respeot to the shedding of the hermaphrodite
and the mele flowers caused b} the feeding/
ovipositional gctivity of five pairs of I. clypeslis

confined on freshly emerging terminal inflorescences.
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The ghedding of both hermephrodite end male flowers
was relatively lower in the variety Kalapady being
5.5% and 8.56% respectively (Table 16, 17). The
variety Goa showed meximum shedding of the
hermaphrodite flowers (90%). The damage to the
male flowers was the maximum in the variety
Chandrakaran, Chandanem, {llumpur Baneshen,
Chandrakaran and Prior showed feirly high ’
demege intensities with respect to hermaphrodite
flower shedding. The varietel differencee in
thé shedding of hermaphrodite and male flgwers
consequent on feeding/ovipositionsl eativity
of 1. glypealls might either be due to the mechsnical
injury or due to the toxaemia. The quantitative
yleld loesses &s the result of infestatlion by
Iglocerine hoppers 1s directly related to the
damage caused to the floral branches particularly
to the hermaphrodite flowers. The verieties
Kalapady, Alphonso, Neelum, Dzngalora appear# to
be relatively more promising than Chendanam,
Allumpur Baneshan, Chendrakaran and frior in the
above context.

An overall consideration of the results with
reference to the adult end nymphel populetion loads

of I. niveosparsus and I. clypealis supported on
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the floral bronches, the F4 progeny production
trends and the extent of demage to the
hermaphrédite flowers, revealas that the variety
Kelapady ié'least prone to infestation by

L. clyveslis and I. niveosparsus while the variety
Goa 1is morelprone to infestatlon by the two species.
Kelepady is a regularly heavy bearing variety
suitable for the West coast and the fruit

quality of this variety is considered to be
excellent. The popularisetion of this variety
Tor cultivation in Kerala appears to be useful
from the point of view 2f its lesser susceptibility

to the mango hoppers.
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SUMMARY -

Studies on the relative susaceptibility of.
twelve mengo varieties, Alphonso, Bemnet Alphoneo,
Baﬁgalora, Banganapalli, Allumpuf Baneshan,
Kalapady, Mundeppa, Neelum, ?riof. Chandrakaran,
Goé and Chendenem to infestation by I. niveosparsus
and 1. clggealié were éafried out in the Instructional
Form and Hesearch Station attached to the College
of Horticulture, Vellenikkara, during June 1980
to 4April 1981, J

The survey during the pre-floviering period
from June to September 1980 revealed that the

verieties supported extremely low populations

of 1. piveosparsus end I. glypealis, Therefore,

a rating of the varietiés vwith reference to the
population loads duri?g the pre-flowering stages
could not be attempted.

Buring the flowering secason, the adults and
nymphs of I. niveosparsus and I. glypealis osourring
on vegetative shoots of different verieties did
not show any significant varietal or seasonal

variations,



tiith reference to the nymphal population levels
on florel brenches, the varieties Alphonso, Neelum
and Kolapady were found to be least susceptible themn

the rest of the varleties.

Studies on sessonal and varletal preferences of

adults of 1. niveosparsus end I, olyneclis during the

blossoming season and thereafter revealed that
I. niveosvorsus remeined at low levels withoud signi-

ficent fluctuations on dliferent varietics. Howvever,
L. clypeelis showed secasonal fluctuations snd verietal
preferences. The varicties, Eelepoady, 3ennet Alphonso
and Bengalora were slgniflcantly less susceptible to
infestation by this species. The populations of

I. clypealis showed progressive increase during the

blossoming season,

The Fq progeny produotlion from adults of
1. piveoszarsus bred wnder coniinement on shoots were
extremely low @3 compared to the progeny productlion
on floxal bronches, VWith referenee to the P, progeny

production by I. niveospersus on floral branches under

confinement, the veriety Kelapagdy was founé to be
significantly less susceptible then the varieties
Chendrakoran, CGoa and Prior,
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The nature of influence of biochemical
constitution of the floral brenches (total nitrogen,
soluble sugare snd tannins) on the progeny
production of I. niveosparsus under confinement
was escertained by working out simple =nd pertial
correlaiion coefficients end & strong positive
correlation between nitrogen content on the one
hand and the F1 progeny production of

~ I. niveosparsus on the other was detected.

. In studies on the extent of damage to thel
hermaphrodite flowers due to feeding/oviposition
by I. elycealis, 1t was found that the varieties
Kalapady, Alphonso, Neelum, Bangalora, Bennet
Alphonso, Banganapalll were significently less
susceptible than the rest of the varieties. The

extent of demage to the male flowers was the

lowest (8.56%) in the variety Kalapady.

The seaponal and verietal preferences of the
hoppers and the fluctuations of the population
loads of the hoppers on vegetative shoots and
floral branches and the implication of the ’
populatidn trends on the susceptibility spectrum
have been discussed. The overall considerations
indicated that the variety Xalapady was less prone
to infestation by I. niveosparsug and I. clypealis.
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APPENDIX - I
Progeny production of I. niveospapsus on inflorescence of different

mango verieties ¥

» A X M om M WM N D W E N XD ORI XL K T 2 K X I =R K D KR XKD E

1l Replication Replication Replication Replication
o Varieties

I II IIiI Iv

1.Alphonso 102*%% 153 187 213

2.Bennet Alphonso 151 12% 176 142

5.Bangalora 51 67 63 55

4 .Banganapalli 86 68 76 88

5.4llumpur Baneshan 119 70 113 201

6.Kalapady a7 56 96 47

7.HMundappa 134 188 94 123

8.Neelum ; 96 91 87 117

9.FErior 202 342 308 250

10.Chandrakaran 157 254 105 236
11.Goa 204 155 440 261
12.Chandanan 206 105 ‘ T7 136

* Replication meens furnished in Table 1¢

#% means from four cages



APPENDIX - II
Extent of demzge of flowers of mango due to feeding/ovipositional activities of

I. clypeslis

nﬂn!:zs:s:mn.nzlznunxzzn:ﬂmmunamumn-nz::ﬂ-n

Flower drop due Control (%) Actuel flower dro
s1 to feeding (% ) _ due to {SE?&?%_E%?
no Varleties ﬁermaph- Male Hermapg:-- Hal;- ﬁ;;;ggﬂ- Male

rodite flowers rodite flowers rodite flowerxs

flowers flowers flovers
1. #&lphonso 30.00% 66.66 10.00 29.41 20,00 3725
2. Bennet Alphonsc 73.12 66.53 37.50 42,50 35.62 24.03
3, Bangalora 41.68 63.90 11,11 22,22  30.57 41.68
4. Banganapalli 38.09 66.44 - 41.43 38.09 25.01
5. 4Allumpur Beneshan 73.21 71.59  10.00 50.00 63.21 21.59
6. Kzlapedy 54420 37.26 - 28.70 550 8.56
7. HMundappa 60.94 81.17 20,00 50,00 40.94 51.17
8. Neelum 96.15 92.16 75.00 68.75 21.15 23 .41
8. Prior 71.25 88,41 - 15.00 71.25 73.41
10. Chandrakaran 73.22 100.00 10.00 20,00 063%.22 80,00
1i. Goa 90,00 85.00 - 10.00 90.00 75.00
12, Chandanam 55445 57.68 - : - 55 .45 57.68

* means from two repliceations
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ABSARACT

In studies on the relative susceptibility of
twelve Mango verieties, Alphonso, Bennet Alphonso,
Bangelora, Banganapalll, Allumpur Baneshan, Kalapady,
Mundappa, Neelum, Prior, Chandrakaran, Goa and
Chandanam to infestation by 1. niveospsarsus and
L. clypealls, conducted at the Instructional Ferm
and Research Station, College of Horticulture, it
wasg found that the varietles supported extremely low
populations of the two apecies during the pre-
flowering period from June to September 1980.

During the flowering and post-flowering season
from Hovember 1980 to April 1981, the adults and
nymphs of the two speoles occurring on vegetative
shoote of different varieties did not show -any
significant varietal or seasonal variations,

Vith reference to the nymphal population
levelse of the two species of hoppers ocaourring on
the floral branches, the varieties Alphonso, Neelum
and Kalgpady were found to be less susoeptible then
the rest of the varietfies,

During the blossoming season and thereafter
upto April 1981, I. niveogparsus rem&ngd at very



ldw population levels and significant varietal
preferences were not manifested. However,
I. clypealis showed seasonal fluctuations and
varletael preferences and the population showed
progressive increasse during this period. The
verieties Kaelapedy, Bennet Alphonso, Bengalors
viere found to be less susceptible to infestation
by this species. The F, progeny production
by 1. niveosparsus was extremely low under
confinement on vegetative shoots but on florel
branches, the progeny production was quite
satisfactory, the renge being from 56.50 in the
varlety Kalapaedy to 269.30 in the variety frior.
The F1 progeny production by I. niveosparsus on
the floral brenches was found to be significantly
lower in the variety Kalapady as compared to the
varieties Goa, d;;ndrakaran and Prior.
Studies 'on the nature of influcnce of bio-
chemical constitution of the floral branches |
{(nitrogen, soluble sugers end tennin) on the
progeny production of Z. niveosparsus revealed
8trong positive correlation between the nitrogen
content on the one hend and the Fy progeny

production on the other.



Significant vafiability was detected among
mengo verletles with reference to the extent of
demage inflicted to the hermaphrodite and male
flowers on the sixth day of confinement of
I. olypealia adults on fresh floral branches. The
extent of damege to the hermaphrodite flowers
consecuent on feeding and oviposition by this
specles ranged from 5.5% to 90% and the varieties
Kalapedy, Alphonso, Neelum, Dangalora, Bennet
Alphonso, Banganapelll were significently less
susceptible than the rest of the varieties., The
damage caused to the male flowers renged from '
8.56% in the variety Kelapady to 80% in the
veriety Choandrakaran,

The seasonsl population fluctuations of the
hoppers and thelr varietel preferences in relation
to the population loads and progeny production
trends on vegetative shoots and floral branohes
have béen discussed. The overall considerations
indicated that the variety Kalapady was less
susgeptible to infestation by I. niveosparsus and
L. glypealis.



