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INTRODUCTION

Mango (ffanglfera indlca Linnaeus) is one 
of the most Important fruit crops grown in India. 
India acoountB for nearly 80 per oent of the total 
World production of mangoeB. The total area under 
mango in India is about 7,50,000 ha and the 
important areaB of production are Uttar -Pradesh, 
Andhra Pradesh, Bihar, Kerala and West Bengal in 
that order. Substantial quantities of mango

fruits of excellent dessert qualities 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 ;}uioe, squashes and ;jams.

The damage by insect pests has always been 
a serious problem to the mango growers. Among the 
factors contributing to yield losseB in mongo, the 
inflorescence blight end premature fruit-drop 
caused by the Idiooerine hoppers are of considerable 
importance. The extent of damage on this acoount 
has been estimated to be about 60$ in serious
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infestations. As a short-term strategy for 
increasing the production of mango fruits, effective 
management of hopper populations is of considerable 
importance. Effeotive control of the mango 
hoppers can be brought about by scheduled application 
of suitable contact insecticides during the blossom 
season. Thorough spraying of the target tissues 
in large trees with conventional application 
equipments is often found to be extremely difficult. 
The application of insecticides in mango orchards 
will adversely affect insect pollinators and natural 
enemies besides causing environmental pollution 
hazards.

The cultivation of mango varieties whioh are 
either resistant or tolerant to the mango hoppers 
would be the most ideal method of reducing the fruit 
losses. luango being amenable to vegetative 
propagation by grafting, it would be possible to 
ensure durability of resistance/tolerance in 
promising varieties.

Practically no information is available on 
the relative susceptibility of mango varieties 
to infestation by the mango hoppers in India. The
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present studies were, therefore, taken up to 
screen some of the mango varieties with 
reference to their relative susceptibility to 
the hoppers and to ascertain the influenoe of 
nitrogen, soluble sugars and tannin on the 
extent of susceptibility of the varieties.



REVIEW OF LITERATURE



4

REVIEW OS LITERATURE

Among the pests infesting mongo inflorescence, 
the Idiooerine hoppers are of considerable importance. 
The hoppers oause severe infloresoence blight and are 
often responsible for substantial reduction in fruit 
yields and total orop failures are not uncommon.
The partial bearing of fruits in Uttar Pradesh is 
attributed to hopper infestations (Pruthl, 1969).
In view of the high pest population levels, the 
Government of Uttar Pradesh declared fourteen 
districts, namely, Meerut, Saharanpur,
Muzaffernagar, Bulandshaher, Moradabad, Bijnor,
Rampur, Sitapur, Lucknow, Prethapgarh, Lakshmipur,
Kheri, Varanasi, Onnao and Farrukhabad as "affected 
areas" with respect to mango hopper infestation 
during the period from January to March (U.P. Government 
Gazettee Extraordinary notification No. A-1824/XXI(2)- 
2174/71 issued in November 1972).

DlBtant (1908) oatalogued and described 
Idiooerus niveosparsuB Lethierry, I, atkinsonl 
Lethierry and ̂ 1. clypealis Lethierry from India as 
serioua pests of mango. Baker (1915) erected a new 
genus Idloscopus and transferred Idiooerus clypealis
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to this genus. Maldonado-Capriles (19 6 4) transferred 
I. atkinsoni and I. niveosparsus also to the genus 
Idiosoopus. Anufriev (1970) shifted Xdioscopus 
atkinsoni to new genus AmritodUB, A new 
species K  brevist.vlus was reported as pests of / 
mango in Karnataka state (Viraktamath, 1976). She 
species of Idiocerine hoppers occurring in India are 
thusc IdioBQopus olypealis. _I, niveosparsus.
Amrjl-todus atkinsoni and ,A. brevistvlus. The hoppers 
oocur in all the mango growing areas of India. In 
Punjab State, I. clvpealls and A. atkinsoni are the 
common Bpecies (Rahman, 1959), while in South India 
I,, niveosparsus was reported to be the dominant 
species responsible for blossom blight (Rao, 1950).
&• atkinsoni which is relatively larger and of 
darker colouration is the most common species in 
Northern India. Ji. clvpealls is common in 
Maharashtra and Gujarat and this species as well as 

niye.pBaaraua are widespread in Peninsular India 
(Pruthi, 1969). Rao and Ramakriehnan (1979), 
reported that the hopper populations occurring in Hew 
■Delhi and Andhra Pradesh were ,1. olypealis and those 
found in Mangalore, Pusa (Bihar) end Burma as 
I- nlgrpolyneatus. After studying the type 
specimens from.these regions Viraktamath (Personal
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Communication, 1980) stated that ,1. clypealis and 
1. nlgroclypeatus are synonyms.

The mango hoppers have been recorded to occur 
on citrus spp. and Celophvllus inophvthum. but 
these plants do not serve as alternate hosts 
(Uppal and V/agle, 1944). Naycr et al. (1976) 
reported the occurrence of the hoppers on Sapota. In 
Philippines X. qlypealls has a wider host range 
including mango, while I,, niveosparsus is recorded only 
on Mango (Serrano and Palo, 1933). .Beeson (1941) 
reported that the Idiooerine hoppers associated with 
the mango trees of the forestsecosystem survived on 
alternate tree crops such as Bauhinia purpurea. Pious 
retusa. Gmelina arborea. Lantana aculeata and Morus 
indiea under adverse conditions.

The hoppers make slits on the inflorescence, 
unopened flowers, young leaves and deposits the 
eggs singly within these slits. The mechanical 
injury to the tissues due to oviposit ion wound causes 
infloresoence blight. Large numbers of adults and 
nymphs feed on mango inflorescence causing flower drop, 
The hoppers secrete honey dow copiously and species 
of sooty mould fungi develop on the honey dew medium, 
thereby retarding the photosynthetic processes 
(Rao, 1930; Rahman, 1939). The yield loss due to
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mengo hopper infestation was estimated as 25 to 
60 percentage (Cheema et .aL., 1954) Gongolly, et al.. 
1957). Rao (1930) estimated that the damage 
inflicted by the peet to msngo inflorescence is of 
the order of 80-100$.

Patel et al. (1975) studied the longevity, 
sex-ratio and seasonal incidence of A. atkinsoni in 
the Gujarat State. When adults were provided 
with natural food, the longevity was the highest 
being three to four days, while under laboratory 
conditions, they did not thrive for more than a day. 
Except in February, June and November, the male 
populations were found to be very sparse. Adult 
populations increased as the mango trees came to 
flowering and the peak populations occurred in June.

Rahman (1939) found that the Jasaids in Winter, 
take refuge under leaves and within oraoks in the 
bark and that they moved over to the lower side 
of the thicker branohes and under leaves during the 
Summer season□ A large number of hoppers are killed 
by exposure to excessive heat, rain, frost and 
by natural enemies.

The life-oyoles of the speeiee occurring in India 
have been Btudied in detail. In Bombay,
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<I. nlveosparBUB was observed as principal species 
and were abundant in January and early February. I1 he 
eggs of .1. niveosparsus are laid in the mid ribs 
of young leaves, usually on the lower eurfaoes 
or in the axes of the flower-heads and these 
hatch in five to six days. The adults appear 
10-11 dayB later. They breed at any time of the 
year, if there is suitable food available for 
the nymphs in the form of flower-heada or tender 
vegetative shoots. The hoppers are very 
susceptible to high temperatures, but live for 
a long time in a cool places. Shady orohards 
are, therefore, more susoeptible than open ones.
There is considerable variation in the populations 
of the hoppers during the season and in successive 
years (Wagle, 1928). I.* niveosparsus and
jU atklnBonl had three generations per year during 
Jenuary-March and June-October while I. clypealis 
had only one generation during the period 
January-March (V/agle, 1934).

Rahman (1939) studied the biology of hoppers in 
Punjab. ,1. clypealis and A. atkinsonl may both lay 
as many as 200 eggs in separate slits made in the
inflorescence and tissues of unopened flowers or

 ̂.
young leaves. The nymphs hatch in 8-10 days and 
mature 17-19 days later.
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"f!The mango hoppers ,1. olypealis and jC, t.ohunrocerusj
fniveosparsus*) ore destructive in the Phillippines
<  *

during the flowering period and large numbers of the 
active stages feed and destroy the inflorescence.
Trees which are not in the flowering stage do not 
normally Bupport nymphal populations. There was no 
progeny production from adults caged on aatively 
growing seedlings. The adults appeared to 
undergo long periodB of reproductive inactivity 
(Glass et al., 1966).

In the Phillippines, eggs of I,, niveosparsus are 
laid in the flower-stalks and flower-buds during the 
blossoming season and in the midribs of tender 
leaves in the off-season. The mean incubation period 
is four deyB, nymphal stage being 7.5 days. In the 
case of I,, olypealis. eggs are laid exclusively in 
the flower-buds, the incubation period and the 
nymphal Btages 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 succession during the 
blossoming season (Subramanian Iyer, 1922).

The mango hoppers support a large number of 
natural enemies and population levels of the
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associated natural enemies in trees of different 
varieties might perhaps be one of the factors 
regulating infestation levels. She natural 
enemies of hoppers in the Phillippines include the 
fungus Isaria spp, (Stilbellaoeae:Deuteromycetes) 
parasitic on the adults of ,1. clypealis and the 
predators such as Cocoinellids, ants and spiders 
(Serrano and Palo, 1933). Husain and Pruthi 
(1924) recorded PlpunouluB annulifemur Brun. 
(PipunoulldaesDiptera), Pvrilloxenos oompaotus 
pierce (Stylopidae:Strepsiptera) Epjpvrons 
fulginosa 2am. (EpipyropidaesBepidoptera) and the 
entomogenous fungi Isaria stellate and Hirsutella 
verslcolor (Stilbellaoeae:Deuteromycetes) as 
parasitic on adults of the different species of 
hoppers.

1
Practioally no information is available on the 

relative susoeptibili-ty of mango varieties to 
infestation by Idiooerine hoppers. Most of the 
mango varieties under cultivation in the 
Phillippines are apparently attacked by 
X* nlveosparsue and I,, clvoealis with equal severity 
(Serrano and Palo 1933).
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However, Information on the relative 
susceptibility of some of the mango varieties to 
other pests such as the fruitfly Anastrepha frateroulus 
V/ied, shoot gall pay 11a Apsvlla oistella Buckton 
and the bud mite Aceria mangiferae Sayed are available. 
Runer (1922) found that the mango variety "manga 
blanoa" cultivated in Hevana was immune to( 
infestation by the fruitfly Anastrepha fraterculue. 
According to Prasad (1957), the grafted varieties 
of mango are more prone to infestation by the mango 
shoot gall psylla Aqsylia oistella than thoBe which 
are raised from seeds. . The results obtained by 
Singh (1954) ©nd Sen (1951) were also quite similar. 
Among the mango varietie^/Zardalu, Haldan,

' 7 Krishnabhog and Bombai were found to be more 
susceptible to infestation by A. oistella. the 
percentage damage values being 68$, 5 1$, 50$ and 
40$ respectively. The Alphonso and IJimasagar 
varieties were less damaged by the pest, the

' t

percentage damage values being 10$ and 8$, respectively.
The resistance of mango varieties to the 

bud mite Aperia mangiferae was not consistent in 
different locations. The extent of malformation
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of mango inflorescence and the population of 
A. manglferae were found to be correlated 
(Bindra and Bakhetia 1969)• Srivastava 
(1972) reported that in the mango orchard of 
the IARIt the variety Bhadawaran appeared 
to be comparatively less susceptible to 
the bud mite.



MATERIALS AND METHODS
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MATERIALS AND METHODS

The field experiment for evaluating twelve 
of the mango varieties available in the orchard 
attached to the Instructional Parm and Research 
Station, Mannuthy were screened for their relative 
susceptibility to infestation by Idlosoopus 
niveosparsus and I, clvpealls 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 end all were regular 
bearers and conformed to the original type 
descriptions (Anon., 1967), The varieties were 
Alphonso, Rennet Alphonso, Bangalora, Banganapalli, 
Ailumpur Baneshan, Mundappa, Kalapady, Neelum,
Prior, Chandrakaran, Goa and Chandanam.

The population fluctuations of hoppers on 
different mango varieties during the pre and post- 
flowering stages being regulated by the extent of 
susoeptlbllity of the varieties to infestation by 
the hoppers, ten sweep samples were oollected from 
the tree oonopy segments at monthly intervals during 
the period from June to September 1980.
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The seasonal fluctuations of Idiooerine hoppers 
on different varieties at fortnightly intervals

In order to ascertain the seasonal population 
fluctuations of the hoppers on different varieties 
during the pre-flowering, flowering and post­
flowering stages, periodical fortnightly counts of 
adults and nymphs of the hopperb were made on the 
shoots and the floral branches. Por this, the 
canopy was divided into four near equal segments 
and the vegetative shoots and penioles were 
selected eaoh at three per segment. Counts in 
each tree were thus made from 12 shoots and 12 
panicles, there being four replications, The 
nymphs and adults occurring on vegetative Bhoots 
and floral branohes were collected in large 
perforated polythene bags {150 gauge) of size 
30 x 20 cm by rapidly enclosing the selected 
shoots/floral branches. The main axes were 
rapidly tapped to dislodge the insects from the 
shoots/floral branches and the insects were 
transferred to specimen tubes. The insects thus 
collected were hilled using benzene fumes from soaked 
cotton rolls. The identities of the hoppers were
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established based on the morphological attributes.
In addition to direct counting of insect 

populations occurring on randomly selected shoots/ 
panicles, the overall hopper population trends in 
different varieties were monitored by counting the 
population of the adults by sweeping around the 
entire plant canopy y&en times with a standard 
insect net. She insects thus collected included 
those which occurred both on the shoots and floral 
branches. The hoppers thus collected were killed 
and the species composition of the catches was 
determined under a Steriomicrosoope.

Maintaining stock cultures of Idiocerine hoppers

Cultures of I. clypealis and 1. niveosparsus 
were maintained on the variety Bennet AlphonBO which 
were found to be suitable for the purpose. To 
start with, the floral branches which emerged out 
quite early in the season were used for insect 
rearing and later on os more inflorescences were 
available these were also used for rearing the 
insects. Five pairs of freshly emerged adults



Plate 1 Field caiea for confinement of adults of 
Idioecopue niveoepareue Leth. on floral 
branches of man to for Pj progeny production



of the two species were separately confined In 
each field cage;? enclosing the floral branches*
In oaae the population exceeded the optimum ■ 
levels, the cultures were sub-divided at 
periodic,intervals.

i Cylindrical cages of (Plate 1) 30 cm 
length and 20 cm diameter were used for the 
confinement of the hoppers. The cages were 
made of wire frame work oovered over with 
polythene net-cloth which ensured adequate 
aeration. The terminals of the wire frame­
work towards one side were provided with email 
hook like bends at the apices to facilitate 
proper fixing of the cages around the shoot/ 
floral branohes.

The progeny production of hoppers on vegetative 
shoots and inflorescence of different varieties

Sweep counts as well as direct oounts on, 
shoots/floral branches revealed that the dominant 
species at the commencement of flowering season was 
I. niveos-parsus and, therefore, these studies were 
conducted using this. For ascertaining the
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progeny production of jC. niveoBparsus. four each 
of the freshly emerged and healthy shoots/floral 
branches were selected In eaoh tree and five 
pairs of the freshly emerged adultB drawn from 
stock oultureB were released under confinement in 
eaoh of the floral branch/shoot for a.total 
of 20 days. Eaoh variety was replicated four 
times and there were four cages in eaoh tree.

Extent of damage

When _!• niveosparsus were confined in polycages, 
substantial flower shedding was recorded in most 
of the oases. Another field experiment was 
conducted to ascertain the extent of flower 
shedding consequent on feeding/oviposition by the 
Idiooerine hoppers. _I. clypealis was used for 
this experiment sinoe this was the dominant 
speoies available in field cultures at that time.

Secondary branohes, of freshly emerging 
terminal inflorescences of alphonso, Bennet 
Alphonso, Bangalora, Banganapally, Allumpur 
Baneshan, kalapady, Mundappa, Heelum, Prior, 
Chandrakaran, Goa and Chandanam were selected
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randomly and the unopened buds and the withered 
flowers were all removed with a fine forceps. In 
allj there were two replications for the experiment. 
Five pairs of freshly emerged I. olypealis were 
released in perforated polythene cages which 
were tied over with a twine (Plate 2). A control 
was kept by enolosing the selected panicles 
caged hut without test inseotB. On the sixth day, 
the shed male end hermaphrodite flowers were removed 
from the cages and these were separately counted.

Estimation of nitrogen, soluble sugars and 
tannin

In order to ascertain whether the susceptibility 
of mango varieties to Idiocerine hopper infestation 
was influenced by biochemical constituents, the 
vegetative shoots and panicles were analysed for 
total nitrogen, soluble sugars and tannin during 
January 1981. For chemical assay, random 
samples of fresh vegetative shoots and floral 
branohes were removed at periodic intervals from 
different varieties and these were then pooled ' 
variety-wise. Ihe samples were dried in an 
electric oven at 65 °C for 24 hours. The dried



Plat* 2 Polythene ecu;** for confinenent of _I. clyreall* 
Lath. on th* floral branch** of non go for 
studying th* extent of daaag* to the fl racers
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samples were then ground using a laboratory mill 
fitted with a 0.5 mm mesh sieve. The total nitrogen

i i

was estimated as per the method by Jackson (1958).
The soluble sugars and tannin content of vegetative 
shoots and inflorescence were estimated by using a 
Spectrophotometer.

for the estimation of soluble sugars 
such as sucrose, glucose, fructose, 0.2 g of sample 
was transferred into a conical flask of 500 ml 
capacity and after adding 200 ml of distilled 
water, the flask was capped and shaken over the ' 
shaking maohine for 1 hr. Subsequently the 
material was passed through a 12.5 cm Whatman no. 1 
filter paper. The first few drops of the filtrate 
were rejected end the rest of it was used for the 
determination of soluble sugars. The procedure 
suggested by Derias (1961) was adopted for 
estimating the soluble sugars which was expressed 
as percentage of glucose.

for the estimation of tannin, one gm of plant 
sample was boiled 30 minutes with 50 ml of water 
and this waB then allowed to oool. Thereafter? 
the material was transferred to 100 ml volumetric 
flask and was then diluted to mark. After thorough
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shaking^ the material was filtered» The above 
aliquot was used for estimation of tannins The 
prooedure suggested by the Association of Official 
Analytical Chemists (1970) was followed in 
estimating the tannin oontent.

Statistical analysis

for comparing the progeny production of 
jC. niveosnarsuB on different varieties, the 
Analysis of Variance technique as described by
V
Snedeoor and Cochran (1967) was adopted. Data 
relating to field population fluctuations of 
I. niveoaparsus and I,, olypealis on different 
varieties at fortnightly intervals were analysed 
by the teBt (Snedeoor and Cochran (1967)* The 
influence of the biochemical constituents 
(nitrogen, soluble sugars, tannin) of inflorescence 
of Alphonso, Bennet Alphonso, bangalora, Banganapalli, 
Ailumpur Baneshan, Kalapady, Mundappa, Heelum, Prior, 
Chandrakaran,- Goa and Chandanam on the progeny 
production of ,!.■ niveosparsus was ascertained by 
working out simple end partial correlation
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coefficients (Snedecor and Cochran, 1967).
For comparing the flower drop due to feeding of 

I. olypealls on different varieties, the Analysis of 
Variance technique suggested by Snedecor and 
Cochran (196?) was made use of.



RESULTS



RESULTS

The seasonal population fluctuations of Idiooerine 
hoppers on different mango varieties at fortnightly 
intervals

She population fluctuations of the Idiooerine 
hoppers on the twelve mango varieties included in
the study during the period June 1980 to April 1981

\

were monitored by direct counting of the adults and 
nymphs of niveosparsus and X* clypealis occurring 
on the shoots and by taking sweep samples.

\

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

The twelve selected mango varieties were sampled 
during pre-flowering period from June to September 
1980 as already explained under Materials and 
Methods and the results are furnished in Table 1.
The data were not aaenable to statistical analysis. 
Rone of the varieties supported higher populations 
in the month of June 1980. During the month of 
July 1980 only,the varieties Aliumpur BaneBhan 
and Drior supported negligible population. The



Table 1 Occurrence of Idiocerine hoppers on mango varieties during pre-flowering
period (June to September 1980)

£3 S3 m  m

SI.No.
to  to  S  8V

B n t o t o t o S a H B S S S t o S t o

Varieties
s s Q g B a s B a s a s a s m s s s

m  m  ac t o t o

June
a  a  a  &  s

t o  23 OB t o

July
to to to £3

s  s  s  &  s

August
ss  a  x j  ™  »

as t o  s b  a  as t o

September
t o  OB SB t S  t o  t o

t o  OB t o mas

Total
ZJf ^  t o ®

1. Alphonso 0 0 0 0 0
2. Bennet Alphonso 0 0 0 1 1
3. Bangalore 0 0 0 0 0
4. Banganapalli 0 0 0 0 0
5. Ailumpur Baneshan 0 1 1 0 2
6. Kalapady 0 0 0 0 0
7. Mundappa 0 0 1 1 2
8. Neelum 0 0 0 1 1
9. Brior 0 1 1 2 4
10. Chandrakaran 0 0 1 1 2
11. Goa 0 0 1 2 3
12. Chandanam 0 0 1 3 4

Total 0 2 
a a s a s a s s a s s c B s s s a i

6vccssBsasss; 11 19BZBBisassiBXixaassss
S  S  SB S QtototototatosBsztoCtoto t o  to  S  t o  K s  b  b  to ap as an as t s  Bs SB to  to  to  to

* 'Total from four replications
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populations showed slow progressive increase from 
July onwards. It is remarkable that in the 
varieties Alphonso, Bangalora, Banganapalli and 
kalapady populations did not ooour throughout the 
pre-flowering stage from June to September 1980.

Population fluctuations of adult hoppers on 
vegetative shoots of different mango varieties at 
fortnightly intervals (direot counting)

The population fluctuations of adult hoppers 
belonging to both Idiooerus niveosparsus and

%

clvoealis were monitored by counting the insects 
occurring on randomly seleoted shoots. Bata on 
this is presented in Table 2. These are graphically 
depicted in Pig 1a, 1b. The variety Chandanam 
supported the maximum number of hoppers on
vegetative shoots (31)j-while in the variety Kalapady,

*

the adults were only twelve. In order to test 
whether the adult Idiooerine populations occurring on 
different mango varieties during November 1980 -

pApril 1981 were significantly different, 
test was employed and results of testing are



Cable 2 Population fluctuations of adult Idiooerine hoppers (I., niveosparsus and !• cl.Vpealj.By 
on vegetative shoots of different mango varieties at fortnightly intervals during 
.November 1980 - April 1981

as S3 »8C3acstam9*s aeaanaatooaiCT c s b s a xc o ss sv 9 as s
November '80 December *80 January *81 February f81 flare h *81 April *81

ib m a
Cotal

si
no Varieties

2nd fort­
night

1st
fort­
night

2nd 1st 2nd 1st 
fort- fort- fort- fort­
night night night night

2nd 1st 2nd 
fort- fort- fort­
night night night

1st
fort­
night

ai as s as s cs ss ss si ss as S&8B3SS3ISE3BBZB ca m m 8 a SB as ae ed ^ E3S8 m m 8 8 C3 3] s a 8 *3 * » SB& 8 BE3
1. Alphonso 0 0 0 1 5 1 4 0 6 6 21
2 p Bennet Alphonso 1 0 2 3 4 0 4' 0 1 1 .16
3o Bangalora 2 2 2 2 3 1 2 2 0 0 16
4. Banganapalli 1 0 1 3 3 1 3. 0 1 2 15
5- Allumpur Baneshan 1 0 0 3 4 0 4 1 2 3 18
6a Kalapady 0 1 0 2 3 2 4 0 0 0 12
7. Mundappa 2 0 0 5 5 0 1 0 3 4 20
8. Heelum 4 2 0 2 1 0 1 1 6 6 23
9. Prior 6 3 2 1 2 0 3 4 0 1 22
10. Chandrakaran 1 3 5 2 2 1 0 0 2 5 21
11. Goo 4 3 3 0 1 3 2 3 0 0 19
12. Chandanam ' 2 4 3 4 5 6 3 2 2 0 31

Cotal 24 18 18 28 36 15 31 13 23 28 234
3fiXB%BCS3iSSXEttlXQaSBSt9CSOX&WZSa«SBSSaZSinBlStdltSSaBBacatlOSX3tae3SaXCBBARBeQrB

m as b as a c s a a a s 8  0  S3 8

* /TiCotal from four replioations
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furnished in Table 3a» It will be seen that the
p

value 1b non-Bignifioant.
S/ It is thus indicated that the populations of 
I. niveosparBUB and I.. olypeallB were not significantly 
different in the twelve mango varieties.

The fortnightly population totals showed 
considerable fluctuations, the peak being registered 
in the second fortnight of January 1981 and the 
least was in the first fortnight of March 1981.
Whether the populations recorded st fortnightly 
intervals were significantly different, X. test 
was employed and the results of testing ere 
indioated in Table 3h. This X? test indicated 
that the populations were not slgnifioantly 
different in the different fortnights.

Population fluctuations of nymphs of ,1. niveoBparsua 
and ,1. olypealis on vegetative shoots of different 
mango varieties at fortnightly intervals (Direct 
counting)

The nymphal populations of nlveoBparsuB end 
.!• clvoealis occurring on randomly seleoted vegetative 
shoots of different varieties were directly counted at
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Sable 3a ~/C test for the population fluctuations of 
 ̂the adult Idiocerine hoppers occurring on 
vegetative shoots of different mango 
varieties at fortnightly intervals

B B K B B n B H B S B B B B B I O B B K B B B e C l B B B
Sotal number X_ value for
of adult -̂ the variations

31 Varieties Idlooerine ' of the observedno hoppers populations and
ooourring on the expected
shootB levelB based

on the mean 
values

B B B B S B B B B t s e t S B B S B  is b  b B  b  c  /■ b  b  m m

2

1. -Alphonso 21
2. Bennet Alphonso 16
3. Bangalora 16
4. Banganapalli 15
5. Ailumpur Baneshan 18
6. Kalapady 12
7. Mundappa 20
8. Neelum 23
9. Prior 22
10. Chandrakaran 21
11. Goa 19
12. Chandanam 31
m 4ft
NS .

■ BSKtJftB&OSXgi
Non-significant at 5

b at
per

12.25 NS
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oSable 3b ~K test for the population fluctuations of 
/'the adult Idiocerine hoppers ooourring on \ 
vegetative shoots of mongo at fortnightly 
intervals

B B B t s B B D a a c a B B B B B B B B B  v — b m m m m a  bbb

Sotal number X_ value for the
of adult variations of the

tj„ j _ on Idiooerine observedPeriods of sampling hoppers populations and
occurring on the expected
shoots levelB based on

the mean values
s B ■ » B B ■B fi ■ ■ « C D Bi m m
November *80 2nd fortnight 24
December '80 1st fortnight 18

2nd fortnight 18

January *81 1st fortnight 28
2nd fortnight 36

February '81 1st fortnight 15
2nd fortnight 31

Maroh '81 1st fortnight 13
2nd fortnight 23

■April *81 tst fortnight 28

11.80 NS

m o

NS ■> Non-significant at 5 per cent level
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fortnightly intervals end the results are furnished 
in Table 4a. The varieties Kalapady, Mundappa, 
Neelum, Chandrakaran and Bennet Alphonso did not 
support any nymphal populations throughout the 
season while on Bangalora, Banganapalli and 
Allumpur Baneshan nymphs occurred only in oej 
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 distlnot peaks.

Population fluctuations of mongo hopper nymphs
(.£• niveosparsus and jC. olvnealis) on floral branches
of different mango varieties at fortnightly intervals

Population trends in varieties

Bata on the population fluctuations of mango 
hopper nymphs {I. niveosparsus and I* olvoealia) on 
floral branohes of different varieties are 

- furnished in Table 4b and the data are presented 
in Pig 2a, 2b. Nymphal populations were not found 
in the first fortnight of November. In the first 
fortnight of Becember, Allumpur Baneshan showed a 
nymphal population of 42 while Kalapady end Mundappa



Table 4a Population fluctuations of X. nlveosoarsus and I.- clypealis nymphs on vegetative 
shoots of different mango varieties

a s V B 9B 9B B SB B b s b b s s s b b b b b b

Sovember'QO December *80
«  a B B B B I

January *81
b sb a m m  m  m

February *81
B B S

March
B B 

•81
B B S

April '81 Total

si
no Varieties

2nd fort­
night

1st
fort­
night

2nd
fort­
night

1st 2nd 1st 2nd 
fort- fort- fort- fort­
night night night night

1st 2nd 1st 
fort- fort-night 
night night

fort-

Q S 

1.
B B S B C 3 B B B  EB B

Alphonso
B W B B *  S B

0
S3 SB B 

0
b b m  

6
b b m

0
a sc as 

0
m b m  to. a a ee 

0 0
B B S

0
a B 

0
b b a

0
a  o  b a as 

6
2. Bennet Alphonso 0 0 0 0 0 0 0 0 0 0 0
3. Bangalora 0 0 0 1 0 0 0 0 0 0 1
4. Banganapalli 0 1 0 0 0 0 0 0 0 0 1
5. Allumpur Baneshan 0 0 0 0 1 0 0 0 0 0 1
6. Kalapady 0 0 0 0 0 0 0 0 0 0 0
7. Mundappa 0 0 0 0 0 0 0 0 0 0 0
8. tfeelum 0 0 0 0 0 0 0 0 0 0 0
9. Prior 0 0 2 0 0 0 .0 0 0 0 2
10. Chandrakaran 0 0 0 0 0 0 0 0 0 0 0
11. Goa 0 0 3 0 0 0 0 0 0 0 3
12. ChEindanam 0 0 0 3 1 0 0 0 0 0 4

Total 0 1 . 11 4 2 0 0 0 0 0 18
B3B*BBBS3aSSSZSSS:9d2Ca SSSBSBasaaisaaasacasss;ssassa :sxs&QCsxsaca xsssae

s  e E t K t Q c e a a z Q t  X B fe Q B SB SS B s  b a m a m a a b B B S  53 SB B 3 a b a B S m b b S B B S S

* 20tal from four replications
coco



Sable 4b Population fluctuations of Idiocerine hopper nymphs (I. niveoanarsua and 1* clvoealla) 
on inflorescence of different mango varieties at fortnightly intervals during 
November 1980 - April 1981

s s a c c s c a a s r s o c c s s s s s e m a t s a m a c m a s s D t s s c m a j S i S B m t t s a c s m a .  m s c z & t t s c c m a  sc
November December f80 January '81 February '81 March *81 April *81 Total

3 2 1980 1st 2nd 1st 2nd 1st 2nd 1st 2nd 1?jst
„0 Varieties 2nd fort- fort- fort- fort- fort- fort- fort-fort- fort-

fortnight night night night night night night night night night
& 9S tB I  X  C {X C B 35 9 a b m  o as m a m  »  m c  a as s  s  c  c a a sb m VI ■  Sl 9 c a m s a a a c  a m s  m w

1. Alphonso 0 0 0 4 13 11 1 7 3 0 0 48
2. Bennet Alphonso 0 0 35 17 37 84 1 7 1 0 0 191
3. Bangalora 0 0 1 28 23 23 11 2 0 0 88
4. Banganapalli 0 0 17 39 25 6 8 1 0 0 96
5- Ailumpur Baneshan 0 42 24 50 61 15 3 0 0 0 195
6. Kalapady 0 2 8 22 3 1 9 3 0 0 0 75
7. Mundappa 0 . 2 7 68 84 153 29 5 0 0 348
8, Neelum 0 0 0 0 17 16 21 11 0 0 65
9. Prior 0 0 5 46 66 11 46 18 0 0 192
10. Chandrakaran 0 0 7 58 73 123 24 0 0 0 285
11. Goa 0 0 19 41 58 366 272 10 0 0 766
12. Chandanam 0 0 0 3 5 73 223 38 0 0 342

Total 0 46 123 376 493 890 674 89 0 0 2691
=====:==assesses:= x s s s a s 8 s c o s B 3 3 S s s B 3 :s {:B 3 c x E $ a s iB a s 8 X c a s 9 a 3 & s iBSB3BS!3nSEKlS:—samac

a m c a m a a a a  c m S C S a a st a m s s s  a a a a  a os T* s  m s k  a  9  x * a  s  c m  m tE a S3 ^ m a c :

* lotal from four replications
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showed only two each. In the other varieties 
none was found. Prom the second fortnight of 
December 1980 onwards population started building 
up on Bennet Alphonso, Banganapalli, Prior, 
Chandrakaran and Goa. However, on the variety 
Chsndanem, nymphal populations started development 
from the first fortnight of January 1981 only. The 
variety Goa supported the maximum number hopper 
nymphs on inflorescenoe (757), while in the 
variety Alphonso the nymphal populations were 
very low, being 48 only. Whether the nymphal 
populations of hopper occurring on different 
varieties during the blossom season were different, 
the X_ test was employed and the results of 
testing ere indicated in Table 5a.' It is noted that

O
the X  value for this is highly significant, 
thereby indicating that the varieties supported 
significantly different populations of hopper 
nymphs during the period 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, seoond fortnight of March and in the first
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OTable 5a X test for the population fluctuations of
r

Idiocerine hopper nymphs (jC. niveosparsus 
and I. olypealis) on inflorescences of 
different mango varieties at fortnightly 
intervals

M B a o s a » V E ; a » a s 3 « B i E a s a v B a i «  m a t c z x a m m m t e

Total number of X-value for 
Idiocerine ^-variations of the

«  hopper nymphs observed
Varieties (I.* niveocparsua populations and

“° and X* clvpealls)the expected
occurring on levels based on
inflorescence mean values

« v as a as ic C3 * am « « sc o tQ B m s
1. •Alphonso 48*
2. Bennet Alphonso 156
3. Bangalora 87
4. Banganapalli 79
5. Ailumpur Baneshan 129
6. Kalapady 65
7. Mundappa 339
8. Keelum 65
9. Prior 187
10. Chandrakaran 1 278
11. Goa 747
12. Chandanam 342

2082.44**

* Based on data from 1st fortnight of January to 
1st fortnight of March

**‘Signifioant at 1 per cent level
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fortnight of April the hopper nymphs were not found 
on the floral branches. Whether the populations 
recorded ot different fortnightly intervals were
significantly different, Xn teBt was employed and the /,/ ̂
results of testing are indicated in Table 5b. It is 
revealed that the populations were significantly 
different at fortnightly intervals during the 
season.

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

Population of I, niveoaparsuB

The fluctuations in the adult populations of 
I. niveosparsuB were monitored by sweep counting at 
every fortnightly intervals during the period 
November 1980 to -April 1981 and the data are 
presented in Table 6. These are graphically 
depicted in Pig 3a, 3b. Periodic sweep counts 
showed that the populations ranged from 2-7 in the 
first fortnight of March 1981 to 50 in the second 
fortnight of November 1980. Fortnightly totals
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Table 5b X.2 test for the population fluctuations of
' the Idiooerine hopper nymphs (I* niveosparB.us 

and I, olypealls) ooourring on Inflorescence 
of mango at fortnightly intervals

Total number ef value for the
Idiooerine ✓ variations of the
hopper nymphs observedPeriods of sampling (x. niveosparsus populations and
and I. clvpefllls) the expeoted 
ocourring on levels based on
inflorescence mean values

■ a o s t f n f t f l i i B Q B B a i B B M E S e a s i B  -a m v a s s m m v s s B B a  m

January 1981
1st fortnight 376*

2nd, fortnight 493

February 1981
1st fortnight 890 726.85**
2nd fortnight 674

March 1981
1st fortnight £92

S0CmtCBKS4ESE8BBBnt3SCfiaWS3BSE3aSEBVa!B9Kr
* Based on data from 1st fortnight of January to 

1st fortnight of March
** Significant at 1 per cent level



Sable 6 Fluctuations of populations of I. nlveasparsus on different mengo varieties at 
fortnightly intervals (sweep counts)

Hovember *80 December *80 January *81 February *81 March *81 April '81 Sotal
si Varieties 2nd fort­ 1st 2nd -1st 2nd 1st 2nd 1st 2nd 1stno * Xv w night fort­ fort- fort­ fort- fort- fort­ fort­ fort- fort­

night night night night night night night night night
■ c OSlaBBtVV3tB9s; ^ S3 ® s ® S: 9 cb S a bb s ib m b i& H S3 i■ a o a m * v m tB S3 S K K O ss m sr ■3 • ‘mm
1. Alphonso 3 6 2 4 1 2 0 3 2 2 25
2. Bennet Aiphonso 5 , 4 5 0 4 2 1 4 1 1 27
3. Bangalore 1 2 1 2 4 2 3 2 3 3 23
4 • Banganapalli 3 7 6 0 2 3 1 3 2 2 29
5. Allumpur Baneshan 5 2 4 4 5 3 5 1 3 0 32
6. Kalapady 1 3 4 3 2 3 5 2 5 2 30
7. Mundappa € 7 3 2 2 3 1 2 1 4 31
8, Heelum 4 4 2 3 1 4 0 2 4 5 29
9. Prior 6 3 4 2 4 0 7 2 4 5 35
10. Ghandrakaran 10 1 3 4 3 2 3 0 1 1 28
11. Goa 6 2 5 2 2 3 7 1 0 2 30
12. Chandanam 0 0 0 7 4 5 2 4 5 4 31

Total 50vttsassagBa 41 39 33 34 32:ssaSBxos&!a&S3SszBB93BoasasBsaBS3VSs: 35 27 30XBcsssasaaisattzBmBaaBi 29SBBBSE3 350aaas
e B S t t S a B f l ) 9 ) i a a i ! B 9 B B B 8 3 S t S a ! 3 3 t l S K B a B n B B  WJM a Q B Q S S B B K a a i a f l B X a B V B t K V

*2otal from four replications ' c
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did not show significant fluctuations during the 
period of survey. Whether the populations at 
different fortnightly intervals were significantly 
different was tested by conducting X. test. The 
results of this analysis are presented in Table 7a.

The total adult populations of I,. niveosnarsuB 
on different varieties ranged from 23 in Bangalore
to: 35 in Prior (Sable 6). The X? test (Table 7b)/

s'

indicated that the varietal influence on 
population was not significant.

Populations of I. clvoealls

The adult populations recorded on different 
varieties at fortnightly intervals by sweep
counting are indicated in Table 8 and the data

1 Prare presented in Pig 4a* 4b. The results of X
test are glveh in Sable 9a. Significant ^
variations in the fortnightly populations of
I. clvpealls was detected, the range being from 16
in the second fortnight of Beoember to 236 in
first fortnight of ipril.
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Table 7a Seasonal influence on population fluctuations
of adults of niveosparsua during November
19Q0 - April 1981

Total number of X value for the 
adult variations of
I. niveosparaus the observed eriod of sampling occurring on populations and
tree canopy the expeoted
(sweep oounts) levels based on

the mean values
a B i a t E 3 B B t t a a a B a B a t S M E i * i M a i a s s B c i « a » a a i B S B » ; s

November 1980
2nd fortnight 50

December 1980
1st fortnight 41

2nd fortnight 39

January 1981
1st fortnight 33
2nd fortnight 34

February 1981 „ 12,00 NS
1st fortnight 32
2nd fortnight 35

March 1981
1st fortnight 27
2nd fortnight 30

April 1981
1st fortnight 29

asBWEHstBttasiaiaaEEaEaioaiBEEBiEaiagMtta
HS - Non-significant at 5 per cent level
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Table 7b Varietal influenoe on population fluctuations
of adults of I . niveosparsus during November
1980 - April 1981

cs i3 m S3 B9 VVWBBVWHW HAW ■ » « • ( ■ « ■ «

Total number of .Rvalue for 
adult the variations

s_ I. niveosparsus of the observed
VorietleB "occurring on populations and

no tree oanopy the expected
(sweep counts) levels based

on the mean. 
values

tc o m « m

1. Aiphonso 25
2. Bennet Alphonso 27
3. Bangalora 23
4. Banganapalli 29
5. Aiiumpur Baneshan 32
6. Kalapady 30
7. Mundoppa 31
8. Neelum 29
9. Prior 35
10. Ohandrakaran 28
11. Goa 30
12. Chandanam 31
m m m as m

/ !as m m fa , ts ax m m

3.89 NS

NS - Non-significant at 5 per oent level



Table 8 fluctuations of populations of Jt. clvpealiB on different mango varieties at 
fortnightly intervals (sweep counts)
t s C G s n a s a a i c i c c i z i i c i a s n a t t i i i

November *80 December *80 January *81 Pebruary '81 March *81 April f81 2btal
Si Varieties 2nd fort­ 1st 2nd ' 1st 2nd 1st 2nd 1st 2nd 1stno night

S *2 B 3l £2 £■

fort- fort­
night night

s  s  m  s  31 m s

fort- fort­
night night
*  ar m  m  b  as

fort- fort­
night night
S  5C S  IE S  S

fort-fort- 
night night

s  ar o  s  s  S3 d
fort­
night
3S S3 "SB a 3-s*

1. Aipbonso 2 1 0 2 3 2 7 6 21 91 135
2. Eennet Alphonso 0 2 0 0 5 5 6 4 5 6 33
3. Bangalora 6 1 0 0 6 1 6 4 6 7 37
4. Banganapalli 2 2 4 0 3 1 6 7 8 10 43
5. Allumpur Baneshan 1 2 1 1 9 4 22 11 8 16 75
6. Kalapady 0 2 0 4 7 0 10 1 3 0 27
7. Mundappa 3 1 0 19 9 12 57 19 13 20 153
8. Deelum 17 7 1 10 13 6 10 16 21 34 155
3. Prior 8 3 2 12 15 3 19 21 11 6 100
10. Chandrakaran 0 5 6 13 25 0 4 21 20 26 120
11. Goa 0 2 2 15 10 24 7 9 8 5 82
12. Chandanatn 0 0 0 30 30 26 69 22 13 15 205

Total 39 28 16 106 135 84 223 141 137 236 1145
■  B s s s s B a s ^ s s s s s c e a a s s a a a s a ^ t a s s B a ^ a s s E C s s c s s s s s t s s s s o s s s t s s a c x s  ^ s s s - s a a f l S S B Q  

B S S 3 i 3 9 Z t 3 ' S B 8 a S K a 3 B 3 S B t a S £ S S 1 3 5 B C S S S & f i 3 S S B C B B S  35 31 B  3 B S

*Total from four replications
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Total number R value for the ^ 
of adult ■'variations of
I, olvnealis the observed 

Periods of sampling occurring on populations and
tree canopy the expected
(sweep eounta) levels based

on the mean values
t a s B c g i B K a M B B O B B B S M B a i t B K a i a c a n c E E S B a i  ■ sc

November 1980
2nd fortnight 39 .

December 1980
1st fortnight 28
2nd fortnight 16

January 1981
1st fortnight 106
2nd fortnight 135

February 1981 451.16**
1st fortnight 84
2nd fortnight 223

March 1981
1st fortnight 141
2nd fortnight 137

April 1981
1st fortnight 236

Table 9a Seasonal Influence on population fluctuations
of adults of I. olypealis during November
1980 - April 1981

■a so S3 S3 E D o n t t a a t c c  cs an m A at s

** Significant at 1 per cent level



The adult populations (total) of JE. olypealis 
on different varieties ranged from 27 in Kalapady 
to 205 in Chandanam® In Bennet Alphonso and 
Bangalore the populations were relatively lower 
being 55 and 37 respectively. In Neelum and 
Alphonso the populations were 135 each while 
Mundappa supported a total of 153 clvuealls adults. 
The X? ’tes't results (Table 9b) indiaated that there 
was significant influence of varieties on populations 
of I. olypealis.

The F.j progeny production of ,1. niveosparsus under 
confinement on vegetative shoots and inflorescence 
of different mango varieties

Progeny production of I. niveo3parsuB on vegetative 
shoots

The P.j progeny production from adults of 
1, nivepBparsus bred under confinement on shoots was 
suppressed in the varieties Bangalora, Kalapody, 
Mundappa, fieelum, Chandanam (Table 10) while the 
mean emergence in the rest of the varieties, namely, 
Alphonso, Bennet Alphonso, Aliumpur Baneshan, 
Banganapalli, Prior, Chandrakaran, Goa was too 
Iovj with a range of 0.25 to 5.25.



43

Table 9b Varietal Influence on population fluctuations 
of adults of .1. olvnealis during blossoming 
period

a » s i » « ' B s 3 a e  = i 3 c ; a « S i o : = t 2 e t s s  ca^a jx  b m  m

Total number )C value for
of adult  ̂the variations 

s, I* clvpealis of the observed
“■ Varieties "occurring on populations and

no tree canopy the expected
(sweep counts)lovels based on 

the mean values
as si
1. Alphonso 135
2 ® Bennet Alphonso 33
3. Bangalore 37
4» Banganspalli 43
5. Allumpur Baneshen 75
6. Kalapady #*91'27 396.52
7. Mundappa 153
8. Neelum 135
9. Prior 100
10. Ohendrakaran 120
11. Goa 82
12. Chandanam 205

E3 O cc S3 & m m m m & w m

** Significant at 1 per cent level
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Sable 10 progeny production (mean values) of
1. nlveosporsus on vegetative shoots of 
different tnengo varieties under confinement

no* Variety
a m BflBBfliBmoaaiai
1. Alphonso
O & • Bennet Alphonso
5. Bangalora
4« Banganapalli
5. Ailumpur Baneshan
6. Xalapady
7. Mundappa
8. Keelum
9. Prior
10. Ohandrakaran
11. Goa
12. Chandanam
ra a B a a s E a s a t a  as:

progeny production 
(mean values)

k k at a q s a jb a- w tz aiaae

0.25
1.50 
0
0.75
0.50
0
0
0
5.25
2.50 
2.75 
0
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Progeny production of I,, niveosparaus on 
Infloresoence

The mean values of the progeny produotion 
by I, niveoeparsus -under confinement on floral branches 
are furnished in Table 11, represented graphically 
in Fig 5 and the raw data are furnished in 
Appendix-Io The data were transferred on the 
log scale in view of wide fluctuations of progeny 
production. The anelyBis of variance Indicated

i

significant varietal variability. The F1 progeny 
production of I,. nlveoaparsuB under confinement on
inflorescence of the variety Kalapady was 56.50

►

and this was significantly lower than in the 
varieties tfeelum, -̂ lluiapur Baneshan, Chandanara, / 
Mundappa and Bennet Alphonso, the renge in the 
mean values for the latter group being from 96.83 in 
the Neelum to 146.80 in the variety Bennet Alphonso.
The progeny production levels in the varieties 
Chandrakaran, Goa and Prior were 193.60, 245.30 
and 269.30 respectively and these were significantly 
higher than in the rest of the varieties.
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Table 11 3?̂ progeny produotion (mean values) of
£• PlveoBPnrous on infloreacence of 
different mango varieties under confinement

S3 C 3 t = r 3  =  =  £ B O t « ! t B

S1 progeny Transformed
no Varieties produotion values (Logari-

traean values) thmic values)

1, Aiphoneo 157.90 2.1983
2. Bennet Aiphonso 146.80 2.1666
3. Bangalora 53.66 1.7684
4. Banganapalli 79.07 1.8980
5• Ailumpur Baneshan 1 1 7 . 1 0 2.0686
6. Kalapady 56.50 1.7520
7. Mundappa 130.60 2.1160
8. Beelum 96.83 1.9860
9• Prior 269.50 2.4300
10. Qhandrakaran 193.60 2.2870
11. Goa 245.30 2.3900
12. Chandanam 122.70 2.0887

F test (0.05) Significant
CD (P * 0.05) 0.1986
E S 0 S B ■ ■ B U S SSSBBVVESSE

P *0.05 indicated the 5$ level of probability
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Influence of biochemical factors on progeny production 
of I. nlveoapareus on inflorescence of different 
mango varieties

The .Nitrogen oontent ($) of the shoots of 
different varieties ranged from 1.$4 in Bangalora to 
2.60 in Alphonso. The percentage nitrogen 
content of inflorescence of the varieties Kalapady, 
Neelum, Prior was 1.83* while in the rest of the 
varieties, the range was 1.87 to 2.465® (Table 12).

The soluble sugar contents ($) in shoots and 
floral branches of different varieties are given in 
Table 13. The soluble sugar content of the shoots 
of different varieties ranged from 1.94 in Alphonso 
to 3.17 in Goa. The soluble sugars ($) in floral 
branohes ranged from 1.72 in Bangalora to 3.01 in 
Neelum.

The shoots and floral branches of different 
varieties were analysed for tannin content end ore 
given in Table 14 as percentage values. The tannin 
content ($) of the shoots of different varieties ranged 
from 0,77 in Banganapalli to 1.76 in Chandanam. The 
tannin oontent of floral branohes of different 
varieties ranged from 2.68 in Chandrakaran to 4.89$

in Chandanam.



Table 12 Nitrogen oontent in shoots and floral 
branches of different mango varieties

& b c s b s i k
Nitrogen content (£)

* V a r i e t i e s  — — --------------— -----------------------
Shoot Ploral branches

:«C3SX39Qfs:a!33sars3 as st a m a a E » S '
1. Alphonso 2.60 2.46
2. Bennet Alphonso 2.35 2.01
3. Bangalora 1.94 1.87
4. Banganapalli 2.20 2.16
5. Aiiumpur Baneshan 2,38 2.38
6. Kalapady 2.16 1.83
7. Mundappa 2.20 2.31
8. Neelum 2.05 1.83
9. Prior 2.02 1.83
10. Chandrakaren 2.20 2.35
11# Goa 2.13 2.38
12. Chandanam 2.05 2.46
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Table 14 tannin content in shoots and floral
branohes of different mango varieties

p s c Q a a o B s s s c v B B Q a s a  c a ■ a S3 ■ b
S1 Tannin content ($)

Varieties ------ ---------------
Shoots VIoral branches

B B t v s t t c v & s a o E f c v i a B b  m  a  a s  s m  a  s  j

1. ^lphonso 1 . 2 5 3.06
2. Bennet AlphonBO 1.12 3.93
3. Bengalora 1.08 3.53
4. Banganapalli 0.77 2.87
5. Aixumpur Baneshan 1.45 4.28
6. Eclapady 1.22 4.54
7* Hundappa 1.32 2.83
8. ileelum 00

• 3.63
9. Brior 1.16 3.77
10. Chondralsaran 1.27 2.68
11.. Goa 1.25 4.12
12. Ghandanam 1.76 4*89
E S O l a B K M K V a E B a B B H E E a E
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Correlation coefficients involving the biochemical 
constituents of floral branches of different varieties 
on the one hand and the progeny production of hoppers 
on inflorescence of different varieties on the other 
were worked out and these are presented in fable 1 5 # 
along with the partial Correlation coefficients. 
Significant positive correlation was deteoted between 
progeny production and nitrogen content, while in the 
case of soluble sugars and tannin contents the 
correlations were not found to be significant. Partial 
correlation coefficients involving the character 
associations indioated that the positive correlation 
between the progeny production on the one hand and 
nitrogen content of floral branches on the other 
retained the same trend even after elimination of the 
influence of soluble sugars and tannins. This clearly 
reveals that the total nitrgoen oontent of floral 
branohes is relatively of greater importance in regulating 
the progeny production of I. nlveosnarsus on the floral 
branohes.

Extent of damage (flower shedding) in different 
varieties of mango, consequent on feeding/ovipositional 
aotivity of I. ol.voealis
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Table 15 Simple and partial correlation coefficients 
Involving the bio-ohemical constituents of 
the floral branohes of different varieties 
and progeny production of I,, niveosoarsua 
under confinement

a C B s a c s s a K t x a a o  D i x a a a a x K a s o t c i a  vsn

Churacter Simple correlat- Character
associations ion coefficients associat-ions coefficients
QC^EBCGSBQDaC3SiE3BlBaS!B'eiB£3B£39HCtta|

rl2*» v' 0*296* rl5*4 0.0895

rl3 °»°9 r23.4 0.0341

*14 -0.007 ; rl2 4̂ 0.2979

r12.34 ' 0.296*

■Iff? B B B S S t S S C S S M  E& S3 BB B S B B SV B DC* CB B J
* Significant at 5 per cent level 
** 1 - Progeny production; 2 - Nitrogen content?

3 - Soluble sugar content; 4 - Tannin content.



Extent of damage to hermaphrodite flowers

She percentage values (transformed) for flower 
shedding in mango varieties consequent on 
confinement of I. olypealis for a period of 6 days 
are indicated in fable 16 end the raw data are 
given in Appendix-II. Significant varietal 
variability was detected with respect to flower 
shedding percentage values. The hermaphrodite 
flower shedding was the least in Kalapady (5*50#) 
as compared to the rest of the varieties and this w q b  

the maximum in Goa (90$). The flower shedding in 
the varieties Chandanam, Ailumpur Baneshan, 
Chandraharan and Brior ranged from 55*45# to 71*25#, 
but these were statistically on par. The 
hermaphrodite flowers damaged in the varieties 
Alphonso, helium, Bangalore, Bennet Alphonso, 
Banganapalli were 20,00, 21.15, 30.57, 35*62, 38,09 
respectively, but these differences were not 
significant.

Extent of damage to male flowers

The extent of damage caused to the male flowers
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Table 16 Extent of damage in hermaphrodite flowers 
due to feeding/ovipositionel activity of 

olvnealls

m mm
g. Percentage of Transformed

Varieties flower shedding data(AngUler
(mean values) values)

a m m
1. Alphonso 20 .00 26.39
2 , Bennet Alphonso 35.62 36.21
3 , Bangalora 30.57 33.32
4. Banganapalli 38.09 38.11
5 . Allumpur Baneshan 63.21 5 2 .6 6
6 . Salapady 5.50 13.55
7 . Mundappa 40.94 39.74
8 . Heelum 21.15 27.29
9. Prior 71.25 57.62

1 0, Ohandrakoran 6 3 .2 2 52.68
11. Goa 90.00 71.56
1 2 . Ghondanam 55.45 4 8 . 1 8

F test (0.05) Significant
CD (P *0.05) 1 2 . 1 2

t s m m m a m m a m a m m m a m w a

P * 0.05 indicates the 5 per cent level of probability



55

Table 17 Extent of damage to male flowers due to 
feedlng/ovipositional activity of 
I. olypealis

3 a e t * t t z a i KI E« CXC9 CBES Bl BBa i KB3 a i » f l Bt n i * WVi a i Z 3

g. Percentage of Transformed
no Varieties flower shedding data(Angalar

(mean values) values)
» m o
1. Alphonso 37.25 37.58
2. Bennet Alphonso 24.03 28.97
3. Bangalora 4 1 - 6 8 40.15
4. Banganapalli 25.01 29.45
5. Ailumpur Baneshan 21.59 27.65
6. Kalapady 8 .5 6 16.54
7 . Mundappa 31.17 33.92
8 . Neelum 23.41 28.57
9. Prior 73.41 59.52
10. Chandrakaran 80.00 63.44
11. Goa 75.00 60.11
12. Chandanam 57.68 49.40

F test(0.05) Significant
CD (P -0.05) 12.87

n i a B £ 3 c » c r » c a

P a 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 JC. o l y p e a l l B  is furnished 
in Table 17 end the raw data are given in 
appendix II, Kalapady registered a flower drop 
of 8.56$, while in Chandrakaran, the damage 
was relatively higher, being 8C$. The varietal
differences were found to be statistically 
significant. In the varieties Kalapady, -Allumpur- 
Baneshan, fleelum and Bennet Alphonso the flower 
drop ($) values were 8.56, 21.59, 23.41, 24.03 
respectively and these were on par. With referenoe 
to the damage to male flowers these varieties showed 
relatively less damage as compared to the 
varieties Bangalora, Chandanam, Prior, Goa and 
Ghandrakaran, the damage in the latter group being 
of the order of 41.68$ to 80,00$.



DISCUSSION
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: DISCUSSION

I

Qoourrence of I,. nlveosparauB and I, olypealis 
(adults and nymphs) on different mango varieties

iduring the pre-flowering and flowering stages 
on the vegetative shoots

i

Pre-flowering period

Periodic sweep sampling of the canopy 
revealed that the adults and nymphs of I. niveosoarsus 
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

i

susceptibility cannot be attempted with reference 
to the adult population levels during the 
pre-flowering stage.

Post-flowering period
i

The maximum number of adult hoppers were
i
i

found on shoots of the variety Chandanam, while 
the variety Kalapady supported the minimum 
number (Table 2, Pig 1a, 1b). However, the 
varietal differences with respect to the adult
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populations occurring on vegetative shoots were
not found 'to he significant (Table 3a)®

| .
The adult population level was the lowest

i i

in the first fortnight of March 1981 and the 
higheBt ini the seoond fortnight of January 1981 
(Table 2, Pig 1a# 1b)® The seasonal population 
fluctuations were not found to he significant 
('Table 3b)'.I

During the flowering season, the nymphal
i
i

populations on vegetative shoots were not observed
i

at all in most of the varieties throughout thei
season® In some varieties, negligible populationsi
were found1. .

i

Since! the adult populations of jC® niveosparsus 
and I. clypealls occurring on the vegetative

i

shoots during the flowering and post-flowering 
stages did] not show significant differences in 
different varieties, it would appear that this

iIcriterion cannot be relied upon as an index ofI
Ithe relative susceptibility of the mango trees.
i

Throughout the flowering and post-flowering 
period, the nymphal populations of the two species 
were found'to be quite negligible on shoots of 
almost all the varieties (Table 4a). The complete 
absenoe or|the occurrence of very low population
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loads of1 hopper nymphs on vegetative shoots
i

might either be due to the unsuitability of the 
shoots for rapid population build-up or due to 
unfavourable weather conditions. This being 
the oase^ nymphal populations occurring on 
vegetative shoots of mango trees during the 
pre-flowering and flowering periods also cannot 
be considered as a factor regulating the 
susceptibility speotrum of the varieties.

Population fluctuations of nymphs of I. nlveosnarsua 
and J l .  olypealis on floral branches during the 
flowering season

i

With,the commencement of the flowering 
season, the nymphal populations outnumbered the 
adults and the susceptibility spectrum appeared to 
be regulated by the pattern of nymphal 
population' build-up.

On the floral branches of different 
varieties, significant variations in the nymphal

i

populations of ,1. nlveosnarsus and jE. olvoealis 
were recorded (Table 4b, 5a, Pig 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 nymphs on the floral branohes were 
detected and there was a striking progressive 
increase in the population levels of nymphs 
during the blossom season and the population 
peak was monitored in the first fortnight of 
February (Table 4b, 5bf Fig 2a, 2b).

The nymphal population build-up in the 
different varieties showed divergent phenological 
trends. . Thus in Ailumpur Baneshan, Kalapady and 
Mundappa, the nymphs were observed from the first 
fortnight of December onwards while in Bennet 
-“Iphonso, Banganapalli, Prior, Chandrakaran and 
Goa, the nymphal populations appeared only in 
the second fortnight of December,. The variety

Chandanam was exceptional and on thia, the 
nymphal populations appeared quite late in the 
season by the first fortnight of January 19B1*

Patel et, al. (1975) reported that in south 
Gujarat, the populations of the mango hopper 

atkinsoni increased with the commencement of
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the flowering season, with a distinct peak in 
June. In the Bombay Presidency, IdlosoopuB 
atkinsonl was reported to be abundant during the 
summer and the monsoon seasons, whereas
I,, niveosparsus and 1. clypealls were practically 
absent during these periods (Anon, 1941). tfagle

i

(3929) found that I* niveosparsus the principal 
species occurring in the Bombay Presidency were 
abundant in January and early February.

The simultaneous occurrence of I. niveosparsus. 
I. olvpealis and Amrltodus atkinsonl in mango trees 
as well es the sharp increase in their activity 
with the commencement of the flowering season have 
been already reported. The egg laying by the adult 
females was greatly increased as the atmospheric 
temperature levels dropped to about 55-60cT 
(Rao, 1930). The present finding that the 
nymphal populations registered progressive 
increase in the blossom season is in conformity 
with the above report. The variations in the 
seasonal occurrence of the hoppers in South India 
and in the other mango growing regions of the 
Country are quite expected on the basis of 
climatic variations.
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Population fluctuations of adult hoppers on 
different varieties at fortnightly intervals 
(sweep counts)

In order to study the population fluctuations 
of adults of the different species of hoppers 
during the flowering-and post-flowering stages 
composite samples were drawn by net sweepings from 
all over the canopy.

Populations of 1* niveosoarBus

The adult populations did not show any 
significant variations during the flowering 
period (Table 6, 7a, 7b, Pig 3a, 3b) and the 
populations were somewhat stable without 
distinct peaks. That the populations of 
,1. niveospareus did not show any progressive 
Increase during the flowering season iB 
explicable either on the basis of unfavourable 
meteorological conditions or on the basis of the 
availability of floral branches being of no 
consequence to the insects with reference to 
the quality of food. The adult population
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trends on the vegetative shoots (Table 2) during 
the flowering season were also on similar lines. 
It would, therefore, appear that the mongo 
varieties included in the present study do not 
show variability with reference to their 
susceptibility to infestation by I. nlveos-parsus.

Populations of I. clvnealls

The adult populations of I, clvnealis 
revealed significant fluctuations during the 
period from November 1980 to April 1981 (Table 8, 
9a, 9b, Pig 4s» 4b).

The lowest population level was recorded in 
the second fortnight of December and the highest 
level was registered in the first fortnight of 
April. The build-up of the population towards 
the fag end of the post-flowering season is 
perhaps due to improvement in progeny production 
due to ovipositional stimulus provided by 
the floral branohes as reported by Serrano and 
Palo (1933) from Philippines or due to higher 
survival rates due to superior nutritional status 
of the floral tissues. The earlier finding that
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the vegetative shoots did not harbour sizable 
population of the Insect during the pre and post- 
flowering stages also suggests this possibility.

The adult populations of JC* clypealls in 
different varieties were found to be significantly 
different. Thus, in Kalapady, Bennet Alphonso 
and Bangalora, the populations were relatively 
lower while in the varieties Chandanam, Heelum, 
Alphonso and Mundappa the populations were 
relatively higher. The significantly higher 
levels of populations supported by these 
varieties reveal the relatively higher susceptibility 
of theBe varieties to the infestation by '
Z* olvuealis.

The progeny production of ,1. niveosnarauB under 
confinement on vegetative shoots and floral 
branches

Sweep counts sb well as direct counts on 
vegetative shoots and floral branches revealed 
the dominance of I. niveosoaraus at the commencement 
of the flowering season. Therefore, the progeny 
production studies were carried out with
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.I, nlveogoarsus under confinement on the shoots. 
These studieB were conducted by confining five 
pairs of freshly emerged .adults separately on 
the shoots and floral branches.

The progeny produotion from adults of
I. niveosparsus was either suppressed or 
was found to be extremely low in vegetative shoots 
(Table 10). However, on the floral branches, the 
progeny production of I. nlveosparBus showed 
significant variation in different varieties 
(Table 11). The progeny production in the variety 
Kalapady was significantly lower than in the 
varieties Ghandrakaran, Goa and Prior. The 
relatively higher rates of progeny production by
I,. nlveoaparsuB on the inflorescence clearly 
showii that this insect could sustain also on the 
floral branches. The dominance of I, clvoealis 
at the fag end of the flowering season and the 
concomitant dwindling of I* niveosparsua populations 
might then be due to progressive ohangea in the 
meteorological conditions which tend to be 
selectively favourable to ,1. clypealla. The 
seasonal conditions at the fag end of the flowering 
season are characterised by low minimum 
temperatures and high maximum temperatures. The
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fluctuations of temperature within such wider 
limits during the fag end of the blossom season 
may perhaps accelerate the speed of development 
of I,, olypealis. while such conditions mey not 
have any influence on the speed of development 
of niveosparsue.

Influence of bioohemioal feotors on progeny 
production of I. nlveoeparsus on inflorescence of 
different mango varieties

In order to ascertain vfhether the susoeptibility 
of mango varieties to infestation by the Idiocerine 
hoppers was influenced by oertain bio-ohemieal 
constituents of the target tissues, correlation 
studies involving percentage total nitrogen, 
soluble sugars and tannins on the one hand and the 
P<l progeny production by I. nlveoeparBus under 
confinement of floral branches were oarried out.

The P1 progeny production from 1. niveosparsus 
was suppressed under confinement on vegetative 
shoots of the varieties Bangalora, Kalapady, Mundappa, 
Neelum and Chandanam (Table 10) and progeny production



was too low In the rest of the vai'ieties, the range 
being 0.25 to 5.25. Correlation studies 
involving the progeny production on vegetative 
shootB end the biochemical constitution of the 
shoots were not attempted in view of this trend.

Significant positive correlation was 
detected between the progeny production under 
confinement on floral branches and the nitrogen 
content. In the case of soluble sugars end 
tannins, the correlations were not found to be 
significant (Table 15)* The partial correlation 
coefficients involving the character associations 
indicated that the positive correlation between 
progeny production by ,1. niveosparsus on the one hand 
and the nitrogen content of floral branches on 
the other retained the positive trend even after 
elimination of the lnfluenoe of soluble sugars 
and tannin. ThiB reveals that the total nitrogen 
content of the floral branches is relatively 
more important in regulating progeny production 
of X* niveosparsus on the floral branohes.^

In maiy crop 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 binunotatus Fabr.
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and flilaparvata lumens Stil sb a result of increased 
tissue nitrogen oontent has been reported by 
Ananthenarayanan and Abraham (1956). Viswanath 
and Hair (1969) obtained positive correlation 
between the higher doses of fertiliser nitrogen 
and the infestation by Aphis gossypil Glover on

' / V. /bhendi. Ihat the bhendl varieties susoeptible 
to infestation by Amraeca devastana (Dist.) contained 
higher levels of nitrogen has been reported by 
Uthamasamy ,e£ al. (1971). Balasubramanlan (1975) 
found that the Cotton varieties susoeptible to 
infestation by Amrasca biguttola blguttula Ishida 
contained more total nitrogen than in the 
susoeptible ones. JBenepal and Hall (1967) found that 
the total free amino acids and total soluble 
nitrogen content were relatively higher in 
the Cauliflower varieties whioh were susoeptible to 
Pierls rapae. Sugars end amino acids have 
additive effects on sustained feeding of the corn 
borer Pvrausta nubinalls liiibn. (Beck and Hence,
1958) and also in the case of several grass hoppers 
(Shorsteinson, 1960). £he strong trend of the 
favourable influence of nitrogen on the progeny 
production of ,1. nlveosparaus on the floral branches
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could be explained either on the basis of the 
quantitative requirements of the amino acids or 
on the baslB of the involvement of any of these 
components as phagostimulants. However, Salama 
and Saleh (1972) in the case of mango infested by 
the scale inseot %oetaspis tiers onatus (Comstock) 
and Thomas (1981) in the case of Cashew infested 
by Tea mosquito bug Helopeltla antonii Signoret 
reported that total nitrogen was not implicated 
in the susceptibility trends of varieties. These 
variations are perhaps due to the differences in 
the nutritional requirements of these species.

It has already been discussed that the 
progressive Increase in the population of 
I_. clypeallB during the flowering and the post­
flowering stages in mango could be due to the 
favourable environmental conditions towards fag 
end of the blossom season. In the light of the 
correlation studies, it is also possible that 
the progressive increase in population might also 
be due to increasing concentrations of the total 
nitrogen content of the floral branches. 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 eap which is brought about 
by premature hydrolysis in the leaves. In 
Kerala, the period from November to -April 
corresponding to the flowering and post-flowering 
stages of the mango crop is characterised by the 
absence of precipitation and there is thus a 
progressive reauotion in the ©oil moisture content. 
With increasing soil moisture stress, the nitrogen 
oontent of the floral branches s(sfe. lively to 
increase considerably as already reported by 
Kennedy (1958) and this being favourable for 
the progeny production of I,, niveosoarsus. the 
progressive population Increase of this is 
normally expected. Since, this trend of 
population increase is not realised, it is quite 
possible that the meteorologioal factors are 
selectively unfavourable to I, niveosnarsus 
during the flowering and post-flowering stages. 
f!he progressive increase in the populations of 
_I. olypealis might then be due to increasing

i

concentrations of total nitrogen and due to the 
realisation of the innate capacity of numerical 
increase of the species under oongenial weather 
conditions.



71

Heither the soluble sugars nor the tannin 
contents in the floral branches had any influence on 
the progeny production of 1* nlveo3parau3 under 
confinement on the floral branohes. There are 
numerous reports of soluble sugars being implicated 
in the resistance of the crop varieties to insect 
peats. Com varieties with higher carbohydrate 
content os reported to be resistant to com borer 
Pyrausta nubinalis (Beck, 1956). Maltaio end 
Auclair (1957) found that the pea aphid Ac.vrthosinhon 
niaum (Karr.) has relatively lower content of 
sugars as compared to resistant varieties.
Eibbs et ol. (19 6 4) found that high concentrations 
of sugars increased resistance in potato 
varieties to infestation by the leaf hopper 
Pmuoasoa fabae (Harr.). Reports on higher 
concentration of sugars being implicated in 
susceptibility of crop varieties are quite megre.
Knap et al. (1966) and Singh et al. (1972) reported 
such trends in Maize with reference to 
Pyrausta nubinalis and in Cotton with reference to 
Amrasea deyastans. In the case of I,, mlveosnaraus.
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it is found that the soluble sugars are relatively 
unimportant in the nutritional requirements of 
1, nlveosparsus. as in the case of the Scale 
insect Myoetasnis oersonatuB infesting mango in 
Egypt (Salama and Saleh, 1972).

The broad spectrum of defensive mechanisms 
provided by tannins in orop plants due to 
repellency or antibiosis have been already reported 
by many workers (Goldstein and Swain (1965); Singh, 
1970i Chelliah'i 1971; Sivasubramanion, 1978).
The present finding that tannin is not implicated 
in resistance to X. nlveosparsuB is not in 
consonance with the general trend, but is perfectly 
in agreement with the finding reported by Thomas 
(1981) that the tannin content in floral branohes 
of CaBhew did not influence its relative 
susceptibility to infestation by Helopeltls antontl.

Extent of damage

Significant varietal variability was detected 
with respeot to the shedding of the hermaphrodite 
and the male flowers caused by the feeding/ 
ovipositional activity of five pairs of X, clypealls 
confined on freshly emerging terminal inflorescences.
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The shedding of both hermaphrodite end male flowers 
was relatively lower in the variety Kalapady being 
5-5$ and 8.56$ respectively (Table 16, 17). The 
variety Goa showed maximum shedding of the 
hermaphrodite flowers (90$). The damage to the 
male flowers was the maximum in the variety 
Chandrakaran. Chandanam, -Ailumpur Baneshan, 
Chandrakaran and Prior Bhowed fairly high 
damage intensities with respect to hermaphrodite 
flower shedding. The varietal differences in 
the shedding of hermaphrodite and male flowers 
consequent on feeding/ovipositional activity 
°f L* olypealis might either be due to the mechanical 
injury or due to the toxaemia. The quantitative 
yield loBses as the result of infestation by 
Idlocerine hoppers is directly related to the 
damage caused to the floral branches particularly 
to the hermaphrodite flowers. The varieties 
Kalapady, Alphonso, Neelum, Bangalora appear*; to 
be relatively more promising than Chandanam,
Ailumpur Baneshan, Chandrakaran and Prior in the 
above context.

An overall consideration of the results with 
reference to the adult and nymphal population loads 
of 1̂. nlveosoarsus and I,, olypealis supported on
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the floral branches, the progeny produotion 
trends and the extent of damage to the 
hermaphrodite flowers, reveals that the variety 
Kalapady i B  least prone to infestation by
I. olypealis and .1. niveosparsus while the variety 
Goa is more prone to infestation by the two species. 
Kalapady is a regularly heavy bearing variety 
suitable for the West coast and the fruit 
quality of this variety is considered to be 
excellent. The popularisation of this variety 
for cultivation in Kerala appears to be useful 
from the point of view of its lesser susceptibility 
to the mango hoppers.
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SUMMARY

Studies on the relative susceptibility of 
twelve mango varieties, Alphonso, Bennet Alphonso, 
Bangalora, Banganapalli, Ailumpur Baneshan,
Kalapady, Mundappa, Neelum, Brior, Ohandrakaron,
Goa and Chandanam to infestation by ,1. nlveospagsus 
and I. clvoealis were oarried out in the Instructional 
Parm and Researoh Station attached to the College 
of Horticulture, Vellenikkara, during June 1980 
to April 1981.

The survey during the pre-flowering period 
from June to September 1980 revealed that the 
varieties supported extremely low populations 
of 3C. nlveosparsus and .1. olvoealis. Thereforej 
a rating of the varieties with reference to the 
population loads during the pre-flowering stages 
oould not be attempted.

luring the flowering season, the adults and 
nymphs of X* nlveosparsus and I. olvoealts ocourring 
on vegetative shoots of different varieties did 
not show any significant varietal or seasonal 
variations.
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With reference to the nymphal population levels 
on floral branohes, the varieties Alphonso, Heelum 
and Kalapady were found to he least susceptible than 
the rest of the varieties*

Studies on seasonal and varietal preferences of 
adults of <I. niveosparsus and X* olypealla during the 
blossoming season and thereafter revealed that 
I* niveosparsus remained at low levels without signi­
ficant fluctuations on different varieties. However, 
I, clypealis showed seasonal fluctuations and varietal 
preferences* The varieties, Kalapady, Bennet Alphonso 
and Bangalora were significantly less susceptible to 
infestation by this species * The populations of
I,, clypealis showed’ progressive increase during the 
blossoming season.

The F.j progeny production from adults of 
niveosparsus bred under confinement on shoots were 

extremely low aa compared to the progeny production 
on floral branches. With reference to the progeny 
produotion by niveosparsus on floral branohes under 
confinement, the variety Kalapady was found to be 
significantly less susceptible than the varieties 
Chandrskaran, Goa and Prior.
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The nature of influence of biochemical 
constitution of the floral branohes (total nitrogen* 
soluble sugars and tannins) on the progeny 
production of ,1. niveosuarsug under confinement 
was ascertained by working out simple and partial 
correlation coefficients and a strong positive 
correlation between nitrogen content on the one 
hand and the progeny production of
I. nlveoaparsus on the other was detected.

In studies on the extent of damage to the 
hermaphrodite flowers due to feeding/oviposition 
hy I. olypealis, it was found that the varieties 
Kalapady, Alphonso, Heelum, Bangalora, Bennet 
Alphonso, Banganapalli were significantly less 
susoeptible than the rest of the varieties. The 
extent of damage to the male flowers was the

lowest (8.56$) in the variety Kalapady.
The seasonal and varietal preferences of the 

hoppers and the fluctuations of the population 
loads of the hoppers on vegetative Bhoots and 
floral branohes and the implication of the 
population trends on the susceptibility spectrum 
have been discussed. The overall considerations 
indicated that the variety Kalapady was less prone 
to infestation by niveosparsus and I. olypealis.
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M o . 1J3l Methods Jtf 
AnalyalB. 11th Ed., 154*

BAKER, C.F. 1915 , Studies of Philippine 
Jassoidea-IV. The 
Idiocerini of the 
Philippines.
Philippines J. Sci.. 10 
l6)V 317-3427

BAL ASUBR AM ANIAM, G. 1975 Studies on Jassld 
Amrasfca biguttula 
blguttula Ishida 
resistance in American 
Cottons, Gosaypluni 
hirsutum Linn. M.Sc.(Ag) 
Thesis, Tamilnodu 
Agricultural University, 
Coimbatore.



BECK, 3,33.

*BECK, S.D. and 
HENCE

BEESON, C.F.C.

*BEHEPAL, P.S, and 
HALL, C.V.

BIKBRA, Q.S. and 
BAXHETIA, B.R.C,

CHEEHA. G.S., 
BHAT, S.S. and 
NAIK, K.C.

CHELLIAH, S.

DERIA2, H.E.

DISTANT, *W,L.

1956 A biomodal response to
dietary Sugars by an inseot. 
Biol. Bull.. 110s 219-228.1 11 p 11 r aasas

1958 Effects of amino acids on 
feeding behaviour of 
European Corn Borer. J. 
Insect- oh.vd.olc. 2s 85-96.

1941 The £qo1o££ and Control .of 
the Forest Insects of Indian 
and the Neighbouring Countries
pp. 582.

1967 Rroo. Amer. poc. Hort. Set., 
91, 325.scs

1969 Studies on the population 
dynamics of the mango bud 
mite, Ao.eri.a mangiferac Sayed 
in relation to the Incidence 
of malformation, J. Rsb.
Pun.jab., jgri. Univ. , 6(1) s 
200-206.

1954 Commercial fruits of India.
422 pp. Macmillan & Co. Ltd., 
Calcutta.

1971 Some investigations in musk 
melon and Cucumis. callosus 
(Rottl.) Coq. (Diptera: 
Tephretldae; Doctoral Thesis, 
Annamalai University,Annmaalai

1961/ P. Sol. Agrip., pp. 12 and 152

1908 The Fauna of British India - 
Rhynchota. 4s 184-190.



GANGOLLY, S.R., 
RANJIT SINGH, 
KAIYAIi, S.L. and 
DALJIT SINGH

"GLASS, E.M., 
REYES, S.L. and 
CALQRA, f .b.

*GOLBSTEIN, T.W. and 
SWAIN, T,

HIBBS, E.T., 
BAHLMAN, B.L. and 
RICE, R.L.

HUSAIN, M. AF2AL and 
HEM SINGH PRUTHI

JACKSON, M.L.

^KENNEDY, B.

*J£NA?P, J.L., 
HEBIN, P.A. and 
.DOUGHLAS, W.A.

1957 The Mango. 530 pp, Indian 
Council of Agricultural 
Research, New Delhi.

1966 Notea on the biology of
three leaf hoppers.on mango. 
Agrio.. £0 (7): 739-743.

1965 Ihe inhibition of enzymes by 
tannins. Phvtochemistr.v. 4* 
185-192.

1964 Potato foliage Bugar
concentration in relation to 
infestation by Potato leaf 
hopper Eapoasca fabae (Harr.) 
(Homoptera: Cioadellidae).
Ann, ent. Soc. Amer., 57: 
517-521.

1924 A short note on the life- 
history of mango hoppers 
(Idlooeru3 spp.) in the Punkah. 
Rent. P.roo. 5th ent. tttg.,
Pusa, pp. 252-60*

1958 Soil Chemioal Analysis.
Prentice-Hall, Inc. Englewood 
Cliffs, N.J., USA.

1958 Physiological condition of the 
host plant and susceptibility 
to aphid attack. Entomologia 
gxq. jet. atml. 50.

1966 A* chemical analysis of Corn silk 
from single orosses of Dent 
Corn rated as resistant, 
intermediate and susceptible 
to the Corn ear worm. J. econ. 
ent. jjg: 1062-1064.



*M/.LDOHAJ»-C APRXLES, J.

*HALTAIS, J.B. and 
AUCLAIR, J.L.

UAYaE, K.K.,
AMAHTHA KRISHNAH, T. 
and DAVID, B.V.

PATEL, U.K., 
PATEL, S.R., and 
SHAW, A.H.

PRASAD, D.

PRDIHI, H.S,

*R AHMAD, 1C. A,

1964 Studies on Idiooerine leaf 
hoppers: II-The Indian and 
Philippine species of 
laiocertis and the genus 
IdloBQOpus (Homoptera: 
cicadellidae), Broo. ent. 
soo. Wash*. 66(2):89-1QQ.

1957 Factors in resistance of PeaB 
to the Pea aphid Acyrthoslphon 
plsum (Harr.)(Homoptera: 
Aphididae). X. The sugar- 
nitrogen ratio. Can. Lnt.,
89*' 365-370.
IB

1976 General and Applied EMPfflfllogg. 
187-88 pp. Tata MG Graw- 
Hlll Publishing Co. Ltd.,
Hew Delhi.

1975 Studies on sex ratio, 
longevity and seasonal 
incidence of the mango 
hopper. Amrltodus atkinsonl 
Leth. (Jeesidae: Homoptera) 
in South Gujerat. Indian 
Journal of Entomology. 35(3)* 255 
257.

1957 On the distribution,bionomics 
and oontrol of the mango 
shoot gall psyllid 
Apsylla clstella Buckton- 
Indian J. Lnt.. 19* 80.

■ —* "™” " am

1969 Text book on Agricultural 
Entomology. I.O.A.R., 
pp. 636-638.

1939 Important Insect pests of
mango and how to oombat them1-/ 
Punjab Fruit J.. 3(11)*6.



RAO, KAMESHWARA, and 
RAMA KRISHiUN f V

RAO, Y. RAMACHAflHRA

*RUNJ5R, S.C.B.

SALAMA, H.S• and 
SALEH, K.R. '

*SEN, A.C.

SERRANO, P.B. and 
PALO, M.A.

SINGH, B.

Singh, s .m .

1979 The validity of Idlocerus 
nlgroolvaeatuB Melichar 
and its transfer to 
Idloopopus Baker, Indian 
J. of Entomology7 4(3) *
396-398.

1930 The mango hopper problem 
in South Indiaf 
Agrlc. J. India.. 8>?i l7-25i

1922 La mosca delmango (Notas 
^ntomologlcas). Res, 
jigri6." Oon. '£. TraHajo., 
5X27T11=T7. “ ----

1972 Population of the scale 
insect Hycetaspls 
peraonatus IComstock) on 
different varieties of 
Msnglfera indloa L.
Agjtschrlft for Angewandte 
n̂toraoiogie 75T3):328-332.

BflS

1957 Bionomics and cultural control 
measures of Aps.ylla 
clstellatQ Buck. Rroc.
Indian Science Congr.,
tctjsTo t:--------- .m

1933 Blossom hlight of mango 
in the Philippines&
Phillips. J. Sei./'1<3) 
211-271.

1970 Studies on the resistance in 
ootton to the Jassid 
Amraaca devastans (Distant). 
Ph.D.Thesis, Punjab 
Agricultural University.

1954 Studies on Appylia
oistellata Buok, causing 
mango galls in India.
J. econ. Ent., 42(4)>536-564.



SINGH, T.H., 1972
SINGH, G.,
SHARMA, K.P. and 
GUPTA, S.P.

SIVASUERAMANIAH. 1978

SHEEECOR, G.W. and 1967 
C-jCHRAH, v/.g .

SRIVASTAVA, H.L. 1972

*SUBIUMMIAN IYER, T.V. 1922

THOMAS, K.M. 1981

THOR3TEIHSON, A.J. I96O

Resistance of Cotton 
(Gossypium hirsutua L.) 
to Gotton Jassid. Amrasca „ 
devastans (Distant)
 ̂Homop tera sJaseidae).
Indian J. Agrio. Soi.. 4 2(5 )* 
4 2 1 - 4 2 5 7

Studies on the mechanism of 
resistance in Lablab (Lablab 
purpurens (L*) Sweet 
to the pod borer, Hellothis 
armlgera (Hubn.). M.Sc.tA g .) 
Thesis, ‘J-’amii Hadu 
Agrioultural University, 
Coimbatore.

Statistical Methods. 6th edn. 
Oxford and IDH Publishing co., 
Galoutta, India s 20-22,
172-195 and 258-296.

Population fluctuations of 
the Mango hud mite Aeerie 
mangiferae Sayed.
Entomologists news letter.
11 Uo]:65.E3t3

Notes on the more important 
insect pests of crops in 
Mysore State, J. Mysore Agrio. 
and exptl. Union. pp. 18-24.

Relative Susceptibility of 
Cashew types to infestation by 
the tea mosquito Helopeltis 
antonii Signoret (Hemiptera: 
Miridae) M.Sc. (Ag.) Thesis, 
Kerala Agricultural University, 
Vellanikkara. ;

Host selection in phytophagous 
insects. Ann. Rev. Entomol.,
5s 193-218.



*UPPAL, B.N, 
Y/AGLE, P.V.

UIHAMASAMY, 
JAVARAJ, S. 
SUBRAMANIAH

*VIRAKTAMATH

VISWAHATH, . 
IIAIR, M.R.G

WWAGLE> P.V.

V/AGLE, P.V.

and 1944 Control of mango hoppers in
Bombay province. Indian 
Emg.. ^C9): 401-403.

S., 1971 Studies on the varietal
and resistance of bhindi
, T.R. (Abelmosohus esculents L.)

Moench. to leaf hopper 
Amrasca (Empoaaoa) deyastana 
(jjist.JC Bomoptera: JaBBidae;
II. Biochemical mechanisms 
of resistance in bhindi 
(̂ . esculentus) to the leaf 
Hopper Amrasoa (Imp0asca) 
devostans I List.). South 
Indian flort.. 8̂* (1-4)* 53-59.

, C.A. 1976 Pour new species of Idiocerine
leaf hoppers from India with 
a note on male Balooha 
astute (Meliahar) Utomoptera: 
Idiooerinae). Mysore J. Agrl.
Soi., 10(2): 234-244.“

i.Ii. and 1969 Studies on the effect of 
K. plant nutrients on insect

infestation on Lady's finger. 
Affrio. Res. J. Kerala. 7(2): 
i00-103" “ "

1928 Studies in the shedding of 
mango flowers and fruits, 
part I-Hem. Dept. Agric. 
India, Bot. Ser., XV, no. 5* 
pp. 219-249t Caloutta.

1934 2he mango hoppers and their
control in the Konkan, Bombay 
Presidency. Agrio. Livestook, 
India, 4 : 176-88.

* Originals not seen



APPENIilX - I
Progeny production of 1. niveosparsus on inflorescence of different 
mongo varieties *

si Varietiesno
Replication Replication Replication Replication 

I II III IV
a a  ft *  «  « m m  tft a »  «

1.Alphonso 102** 153 187 213
2.Bennet Alphonso 151 123 176 142
5.Bangalora 51 67 63 55
4.Banganapalli 86 68 76 88 '
S.Allumpur Baneshan 119 70 113 201
6.Kalapady 27 56 96 47
7.Hundappa COCOr**3

-
K

\ 94 123
S.Neelum 96 91 87 117
9.Prior 202 342 308 250
lO.Chandrakaran 157 254 105 336
11.Goa 204 155 440 261
12.Chandanam 206 105 77 136

c a v a K g v t s s t a v B s i a  a  a  a  a  a =3 or m c  s c

* Replication means furnished in Table 1$
means from four cages



APPENDIX - II
Extent of damage of flowers of mango due to feeding/oviposltional activities of 

clvpealls

tS S B

Flower drop due Control (#) Actual flower drop
to feeding (# ) due to feeding WSI     ___ _____ ___ ____________________________— —

no ^Rrieties Hermaph- Male Hermaph- Male Herniaph- Male
rodite flowers rodite floweis rodite flowers

S B S B B B B B B S O B

flowers
S X  V a a a m nr m * a

flowers
I SC B B ft Q b a m ■

flowers
S SB B S  0 a a a a b

1. Alphonso 30.00* 66.66 10.00 29.41 20.00 37.25
2. Bennet Alphonso 73.12 66.53 37.50 42.50 35.62 24.03
3. Bangalora 4 1 . 6 8 63.90 11.11 22.22 30.57 4 1 . 6 8

4. Banganapalli 38.09 66.44 - 41*43 38.09 25.01
5. Allumpur Baneshan 73.21 71.59 10.00 50.00 63.21 21.59
6. Kalapady 34*20 37.26 - 28.70 5.50 8.56
7. Mundappa 60.94 81.17 20.00 50.00 40.94 31-17
8. Neelum 96.15 92.16 75.00 68.75 21.15 23.41
9. Prior 71.25 88.41 - 1 5 . 0 0 71.25 73.41
10. Chandrakaran 73.22 100.00 10.00 20.00 63.22 80.00
11. Goa 90.00 85.00 - 10.00 90.00 75.00
12. Chandanam 55.45 57.68 - - 55.45 57.68

* means from two replications
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ABSTRACT

In studies on the relative susceptibility of 
twelve Mango varieties, Alphonso, Bennet Alphonso, 
Bangalora, Banganapalli, Ailumpur Baneshan, Kalapady, 
Mundappa, Neelum, Prior, Chandrakaran, Goa and 
Chandanam to infestation by I, niveoBonrsus and 
,1. olypealis. oonducted at the Instructional Perm 
and Research Station, College of Horticulture, it 
was found that the varieties supported extremely low 
populations of the two species during the pre­
flowering period from June to September 1980.

During the flowering and post-flowering season 
from November 1980 to April 1981, the adults and 
nymphs of the two speoies occurring on vegetative 
shoots of different varieties did not ehow any 
significant varietal or seasonal variations.

With reference to the nymphal population 
levels of the two species of hoppers occurring on 
the floral branohes, the varieties Alphonso, Neelum 
and Kalapady were found to be less susoeptible then 
the rest of the varieties.

During the blossoming season and thereafter 
upto April 1981, I. niveosoarsus reined at very



low population levels and significant varietal 
preferences were not manifested. However, 

clypealis showed seasonal fluctuations and 
varietal preferences and the population showed 
progressive increase during this period. The 
varieties Kalapady, Bennet Alphonso, Bangalora 
were found to be less susceptible to infestation 
by this species. The F<| progeny production 
by I, niveosparsus was extremely low under 
confinement on vegetative shoots but on floral 
branohes, the progeny production was quite 
satisfactory, the range being from 56.50 in the 
variety Kalapady to 269.50 in the variety Prior. 
The progeny production by I,, niveosparsus on 
the floral branches was found to be signifioantly 
lower in the variety Kalapady as oompared to the 
varieties Goa, Chandrakaran and Frior.

Studies on the nature of influence of bio­
chemical constitution of the floral branohes 
(nitrogen, soluble sugars and tannin) on the 
progeny produotion of 1• niveosparsus revealed 
strong positive correlation between the nitrogen 
content on the one hand and the F̂  progeny 
production on the other.



Significant variability was detected among 
mango varieties with reference to the extent of 
damage inflicted to the hermaphrodite and mole 
flowers on the sixth day of confinement of

clvpealla adults on fresh floral branches. The
extent of damage to the hermaphrodite flowers 
consequent on feeding and ovipoaition by this 
species ranged from 5.5# to 90# and the varieties 
Kalapady, Alphonso, Neelum, Bangalora, Bennet 
Alphonso, Banganapalli were significantly less 
susceptible than the rest of the varieties. The 
damage caused to the male flowers ranged from 
8.56# in the variety Kalapady to 80# in the 
variety Chandrakaran.

The seasonal population fluctuations of the 
hoppers and their varietal preferences in relation 
to the population loads and progeny production 
trends on vegetative shoots and floral branohes 
have been discussed. The overall considerations 
indicated that the variety Kalapady was less 
susoeptible to infestation by I, nlveosuarsus and 
JC. olypealis.


