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ABSTRACT

The present investigation revealed that the mango hoppers were found in maximum number on
leaves in early morning and they gradually migrated to branches and stem when the temperature
increased, but they again came back on leaves when the temperature decreases. It was recorded that
the population of hoppers was maximum in the first week of April which continuously to decrease
and reached to minimum in the last week of May. The consideration reduction was found in the
population from April to May. In first peak, Amritodus atkinsoni (Leth.) showed an increase from
March onwards and it also reached its peak in May in the survey. After this, population of
Amritodus atkinsoni (Leth.) showed a fall and then a second peak was recorded in its population in
the month of August, after which population of Amritodus atkinsoni (Leth.) showed a fall till the end
of December, then the hoppers disappeared. And Amritodus atkinsoni (Leth.) showed its abundance
for the next five months (from August to December) in the month of January, no hopper was found
on Mango trees.

Keywords: Anritodus atkinsoni Leth., Population, Species composition Mangifera indica Linn.,
Mean Value, Temperature

INTRODUCTION
The Mango,Mangifera indica (Linn) is the most important member of famiy\nacardiaceae. It is
regarded as the delicious fruits and is one ofitigortant fruit crops in tropical and subtropicagions
of the world. India, Pakistan, Brazil, is among tiop three major producers of mango ctoy, is
national fruit of Pakistan, India and Philippinesile it is the national tree of Bangladeshylango is
cultivated in about 87 countries. India has thiogion in mango production in the world, next tBi
and USA. It grows equally well under tropical andbopical climates. It is utilized at all stagefsite
development i.e. from immature to the mature stdge unripe fruit are used for making pickles and
chantey. Mango juice is served as a soft drinkeRipits are used in preparing squash, jam, custard
powder toffees etc. The seeds of mango are usadddicinal purpose. The wood is used in many ways
like timber and furniture. Mango is grown in almaeditstages of India and comprises abytercentage
area under fruit. Several insect- pests cause sidemable damage to mango crop every year. Tafidon
reported as many as 492 insect species infestimgonarop where 12 species are important insects
particularly in the oriental region. Among the iospests, mango mealy buBrsicha [Monophlebus]
mangiferae Green) and mango hopperantitodus atkinsoni Leth. andldioscopus spp.) are most
destructive and may lead to complete failure of dbmp. Among the mango pests mango leaf hopper
Amritodus atkinsoni (Leth.) is a very serious pest of mango in Indiae Bamage is mainly caused by the
hoppers due to the sucking of sap from tender shéesives and inflorescence which ultimately affect
the fruit setting.
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Prasad and Singh recorded maximum population of pest duriffgatd 12" January on tree trunk and
during 30" January to ¥ February on shoots. The attack of mealy bug at glage was variable.
Moderate rainfall of 55-60 mm at egg laying andchatg might be favorable for it. Kumat al.® *°
studied the population of mango mealy rpsicha mangiferae and mango hoppexmritodus atkinsoni

on different part of mango plant. Godase et @aluated the yield loss in mango caused by thegma
hopper|dioscopus niveosparsus during 1998, 1999 & 2001 in Maharashtra and Raharah Singh'®
obtained the effective control of mango hopperl@ding Amritodus atkinsoni, Idioscopus niveosparsus
and Idioscopus clypealis). Kumar et af'! studied the distribution and seasonal incidendesnwitodus
atkinsoni in a mango orched in valsad, Gujrat. Joshi and Kumar8 also studied on effect of some
meteorological factors on seasonal abundanddioagcopus nitidulus (Walker) (Hemiptera:Cicadellidae)
in mango orchards of Haridwar (India). Akash Vamshff studied on species composition and relative
abundance dfdioscopus clypealis (Leth.) andAmritodus atkinsoni (Leth.) in Western Uttar Pradesh.

MATERIAL AND METHODS
The experiment was carried out during the year Z8Viarch 08-February 09) in the mango orchard of
Department of Agriculture and Department of ZooloByJ., Jhansi, U.P. with fruitful collaborationrfo
conducting experiment. In orchard, selected sosmsthaving good size and shape which were sufficien
for taking data for the study. For taking the diaten the mango tree, firstly and randomly selecedhe
branches and stem of the tree. The observations franches and stem were taken in number of mango
hoppers per ciThere was some precaution keep in mind at timexpégment in mango orchard. The
simply counting the mango hopper from the branares stem very gently, because the hopper flew by
simple touch with hand or finger to the branchésvds kept in mind that all the hoppers were gittin
condition at time of taking observation, there waceany movement to be found because flight mango
hoppers make experiment incorrect.
The observation were taken without any disturbarideranches and stem, carefully counting to be done
with the help of hand lens for making the experitngary clear and correct. All observation was taken
from 6 AM. to 6 PM. with two hours intervals in ayd The mean population of adults was worked out.

OBSERVATIONS AND RESULTS
Mango hoppers are the serious monophagous pestsrmjo causing heavy damage of inflorescences,
flowers, young fruits and young tender foliage astddy was conducted to understand the seasonal
migratory behaviour of mango hoppers from main treek to flowering panicles in relation to hosaupi
flowering phenology. In Mango hoppers two populatieaks are found in a year. The present study is
depending on only first peak from March to May, tteservations of selected insect pest were taken fr
branches and stem of mango tree at weekly intefr@. mean population of mango hoppenritodus
atkinsoni was worked out.
Branches
It is clear from Table-1; Fig.-1 on branches atO8®! indicated that the higher at par population in
decrease order i.e. 6.00, 4.00, 3.00 and 3.66 hepee square cm was recorded iff' May, 29" April,
15" April and 22" April respectively. It is further clear from thetdaon branches at 8: 00AM, the highest
significant superior population 6.33 hoppers panasg cm and lower population 3.00 and 2.33 was
recorded in 18 April and 20" May, 27" May respectively. At 10:00 AM showed that the feglat par
population 10.66 and 10.00 hoppers per square csnre@orded in 15and 22 April. After that the
population of hopper decreases up to 8.33 hoppe2d"iApril. The lower equal population 4.33 and 4.00
hoppers per square cm were recorded i @0d 27 May, which was also at par with the observation
taken 18 May.
The data on branches at 12:00 Noon indicated teahigher at par population 13.33 and 12.66 hoppers
per square cm was recorded if"Ehd 22° April. After that the population of hopper regujedecreased
up to 11.00 hoppers / éwhich were also similar to the population recorded2th April.
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The lower similar population 9.00 and 7.66 hoppees square cm were recorded i #nd 27" May,
which was also similar with the population in 13#" May. The data recorded the same table on
branches at 2:00 PM indicated that the higher atppaulation 14.66, 14.00, 14.00, 13.66 and 13.33
hoppers per square cm was recorded in 22th 2%'April 6™ and 13 May. After that the population of
hopper regularly decreased up to 11.66 hoppers?/ien20” May which was also at par with the
population recorded in ¥3May. The significant population 9.33 hoppers sgunare cm were recorded
27" May The observation on branches at 4:00 PM shdtettthe enhanced similar population 13.00 and
11.66 hoppers per square cm were recorded in 1Bth 28" April. After that the population
simultaneously decreased up to 11.00and 10.00 heppt found in 29" April and 6" May, which
was equally similar with the population recordecd?Bf' April. And after that the population continues
decrease and reached to lower. The data recomddmtamches at 6:00 PM indicated that the higher
similar population 12.00 and 11.00 hopper per sju@an was recorded in 15th, and™2pril. The
population 9.33 hoppers / émvere significantly superior recorded in"2®pril. The other similar
population 8.00 and 7.66 hoppersfcmas recorded in"™6and 18 May. The statistically similar
population 6.33 and 6.00 hoppers per square cmneeceded 28 and 27 May

Stem

The observations on Table -2; Fig.-2 Showed thatigher at par population in decrease order 66,2
2.33, 2.00 and 2.00 hoppers per square cm wasdet@n stem at 6.00AM in 22April , 6 May, 29"
April and 13" May respectively. The lower similar population3 Bopper per square cm was recorded in
27" May, which also at par with the population recakite 29 April, 13" April and 28" May. It is further
clear from the data on branches at 8: 00AM; thé&dsg) significant superior population 3.00, 2.3332.
and 2.33 hoppers per square cm was recorded"ir22¢h April, 6th May and 13May respectively. The
next observations on stem at 10:00 AM showed ti@mtt par population 3.00, 2.60, 2.60, 2.30, 218D a
2.00 hoppers per square cm was recorded ThA®il 13" May, 29", 15" April, 20", 6" and 27" May
respectively. The data on stem at 12:00 Noon aidit that all the observation having similar popoite

i.e. 4.00, 4.00, 3.66, 3.33, 3.33 3.00 and 3.0(phopper square cm was recorded ifi April , 6" May,

22" 29" April, 20" 13" and 27" May respectively. Observations on stem at 2:00. bablicated that the
similar population 5.33, 5.33, 4.66, 4,66,4.66 4288 4.33 hoppers per square cm was recorded in all
date’s i.e. 1%, April to 27" May. The data on stem at 4:00 PM showed that tifeamced similar
population 6.00, 6.00, 5.66, 5.66, 5.33 and 5.0fpbos per square cm were recorded in reducing order
on different date’s i.e. 29th April $0May 158" April 6" May, 13th May and 22th April respectively.
After that the population simultaneously decreasedo 4.66 hoppers / énfound in 27" May, which
was also at par with the population recorded i ¥pril, 6™, 13" May and 12 April respectively .
The last data recorded from same on table-2 on sa€i®:00 P.M. indicated that the similar populatio
4.33, 4.33,4.33, 4.00, 4.00 and 3.66 hopper pearsocm was recorded in1529" April 13" 19" 2"

27" May and 2% April respectively.

Table- 1: Mean number of Mango hoppers cii Branches in different periods

TIME
6:00AM 8:00AM 10:00AM 12:00NOON| 2:00PM 4:00PM 6:00PM

DATE
April 15,2008 3.66 6.33 10.66 12.66 14.00 13.00 0a2.
April 22,2008 3.66 4.66 10.00 12.66 14.66 11.66 0Qa1.
April 29,2008 4.00 5.00 8.33 11.00 14.00 11.00 9.33
May 06,2008 4.00 4.00 6.33 9.00 13.66 10.00 8.00
May 13,2008 6.00 4.33 5.00 9.33 13.33 9.66 7.66
May 20,2008 2.33 3.00 4.33 9.33 11.66 8.33 6.33
May 27,2008 2.66 2.33 4.00 7.66 9.33 7.00 6.00

S.E.(d) 1.43 0.35 0.77 0.90 0.78 0.79 0.54

C.D. 3.12 0.77 1.69 1.96 1.69 1.72 1.18

*Means following the same letter do not differ sfgrantly, based on C.D. values.
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Table- 2: Mean number of Mango hopper crff Stem in different periods

TIME
6:00AM 8:00AM 10:00AM | 12:00NOON| 2:00PM | 4:00PM | 6:00PM

DATE
April 15,2008 1.66 2.00 2.66 4.00 5.33 5.66 4.33
April 22,2008 2.66 2.33 3.00 3.66 5.33 5.00 3.66
April 29,2008 2.00 3.00 2.66 3.33 4.66 6.00 4.33
May 06,2008 2.33 2.33 2.33 4.00 4.66 5.66 4.00
May 13,2008 2.00 2.33 3.00 3.00 4.66 5.33 4.33
May 20,2008 1.66 2.00 2.33 3.33 4.33 6.0( 4.00
May 27,2008 1.33 1.66 2.00 3.00 4.33 4.66 4.00

S.E.(d) 0.42 041 0.60 0.55 0.61 0.47 0.54

C.D. 0.93 0.91 131 121 1.34 1.02 1.19

*Means following the same letter do not differ sfgrantly, based on C.D. values.

Fig.- 1: Mean value of Mango hopper crff branch in different periods (6.00AM-6.00PM)
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Fig. - 2: Mean value of Mango hopper crfi stem in different periods (6.00AM-6.00PM)
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DISCUSSION
In the present findings it has been observed tmatpbpulation of mango hoppers varied from 2.33 to
6.00 hoppers per square cm on branches at 6:00A4M¢T1) which gradually decreased at the advent of
the day time at 2:00PM varying from 9.33 to 14.@®ers per square cm. Again the number of hopper
per square cm was decreased at the advent timmsétsthat is at 6:00 PM. This showed that thgpaop
prefer to shelter under barks during high tempeegadfithe mid-day. Similar to these findings, Jhetlal.
" also reported that the population of mango hoppeis abundant throughout the year, but were greater
in old orchard, compared to new orchards. Shekii.Btobserved that a minimum temperature ofC0
kept population ofA. atkinsoni under control.out break of the pest start, whenimuim temperature
ranged 20-25C. Sharma et af; Sharma and Sharnt§ Sharma and Tar4 have observed the effect of
abiotic factors on mango hoppédioscopus clypealis (Leth.) andAmritodus atkinsoni (Leth.) population
in different climatic conditions of Jammu regiorundar et af'° have observed the population of mango
mealy bugdrosicha mangifera, Mango hopperAmritodus atkinsoni (Leth.) in Bundelkhand region. The
present findings are in agreement with earlieris&fd ** ** %that reported the phenological relationship
in mango betweendioscopus spp and occurrence of inflorescence as well as frditsey reported
significant positive correlation between hopper yapon and inflorescence. Viraktamath et &l.
reported thatl. nitidulus breeds during January on inflorescence which dhe reason for the
abundance hoppers on inflorescence. This cleartiicates that appearance of new leaves and
inflorescence on the mango tree is the criticahef@ the migration of hoppers.
Dalvi and Dumbre3 reported that the populatiorAoétkinsoni gradually decreased from April to May
after which they increased slightly in June-JulsiteP et al** observed tha#. atkinsoni remain active
throughout the year in the cracks and creviceti®imango trunk and population on twinges were found
only during the period when young leaves and iefloences were available. Akash Varshfty
Amritodus atkinsoni (Leth.) showed an increase from March onwards aatsd reached its peak in May
in all the study areas; thus, confirming the resolt present authors. During their study Amritodus
atkinsoni (Leth.), Patel et df’, Babuet al.? and Dwivediet al.” reported that the adult hopper population
of this pest was observed from March onwards; tltesifirming the findings of the present author.
Dwivedi et al. * and Sharma and Sharifaecorded the peak populationArfritodus atkinsoni (Leth.) in
June.

CONCLUSION
In the present finding it has been observed thapthpulation of mango hoppers varied from 2.33.60 6
hoppers per square cm on branches at 6.00 A.MeTBlFig.-1 Which gradually increased at the advent
of day time at 2.00 P.M. from 9.33 to 14.66 hoppees square cm. Again the number of hoppers per
square cm was decreased at the advent on sunséd #ia6.00 P.M. In stem the population of mango
hoppers varied from 1.33 to 2.66 hoppers per squaret 6.00 A.M. Table-2; Fig.-2 which gradually
increased at the advent of day time at 4.00 P.Miing from 4.66 to 6.00 hoppers per square cm. Agai
the number of hoppers per square cm was decreadbe sime of sunset that is at 6.00 P.M .It was
confirmed that the high temperature of the mid—daypels to the hopper to migrate from leaves to the
stem for sheltering under the bark. On the basigadbus shelters at the same time, the mango heppe
were maximum on branches (14.66/ cm2) and sten0/(&®2) April 18" to May 27. It was also
observed that the number of mango hoppers decrsaigeto May. It means that the populations of
hoppers were greater in April than the month of Maindicated that when the temperature incredlsed
hoppers also migrate to the cold shady places.€Tfieding ultimately indicated that the mango haspe
prefer cold weather and shady place for shelteend they migrate towards with the increase of
temperature. These findings proved that the maxirpopulation (6 .00 hopper/cm2) of mango hopper
was recorded between 2.00P.M to 4.00P.M. as comifiareninimum Population ( 1.33 Hoppers/ cm2)
at 6.00A.M on Branches. Among the availabilityidforescence and new leaves, the former is the mos
important phenomenon that directs the shiftingaggers from stem to flower panicles by branchess Th
migration of hoppers intern may be influenced ey gpecific volatiles emitting from inflorescence.
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Such pronounced local movement of mango hoppers 8tem to inflorescence indicates the need for
management of residual population on stem duririggedison to bring down the hopper infestation in
main cropping period.
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