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ABSTRACT

The experiment was conductatithe experimental area of Sindh Agriculture Ursitgy Tandojam during 2013.
The Roma variety was cultivated for this purpobke, dll agronomic practices were carried out acogigi The
temperature 15-24°C and relative humidity 45-68%s wecorded during research work. The results of the
present experiment showed that sucking insect pestwell as natural enemies’ population was observe
through out cropping season frorf ieek of March to ¥ week of May 2013. The results reveled that the
maximum population of whitefly (5.5+0.16/leaf) wascorded followed by jassid (4.7+0.21/leaf), aphid
(4.4+0.37/leaf) and thrip (2.9£0.17/leaf) on tomatmp. However, the maximum populatiahrysoperla
carniea (1.2+0.16/plant) was recorded followed by spida6£0.23/plant) and lady bird beetle (2.5+0.22/plan
was recorded on tomato crop. The results furthezleel that the over all impact of relative humidity the most

of the insect pests showed negative correlationever, the temperature showed that over all p@sitivpact

of all the insect pests and predators except whitefd spider.
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INTRODUCTION

Tomato Solanum lycopersicum) is one of the most important vegetable in theldvoFomato has been bred
to improve productivity, fruit quality, and resista to biotic and abiotic stresses. Tomato has hédely
used not only as food, but also as research mha{&essuke KimurandNeelima Sinha 2008). The tomato
are known to contain many compounds that play gromant role in the prevention of cancer, hearcake,
and many other common health problems. It is aiglo source of several important nutrients, (Saleem
Shaikh., 2011). It is a good source of vitamins A, B, andltds ranked second important vegetable crop
after potato (Baloch, 1994). In Pakistan tomateuigivated on 41.5,000 hectares. With an annuadyetion

of 426,3000 tons and in sindh province it is calted on an area of 6,2000 hectares with total mtaztu of
34,0000 tons (GOP,2005). Usually tomato crop ic&#d by the many kinds of insect pests. All paftde
plants offer food, shelter and reproduction siteifisects. Insects can cause unthrifty growth atlief the
tomato plant and damage of fruit in the from ofrgog, tissue destruction and abreaction of shapmur

( Lange, and Bronson 1981). One of the limitingtdas to the profitable production of tomato is daya by
insect pests (Praveen and Dhandapani., 2002) centegears, sucking insect pests observed becorj ma
pests of tomatoes produced in open field and im highnels(Ayanava Majumdar., 20)3Insects inflict
injury to plants and stored products either disectt indirectly in their attempts to secure foodut@ni.,
1979). Insects that cause more than 10% damageoasidered as major pests (Butani and Jotwani)1984
This situation has risen mainly due to eliminatafmatural enemies, resurgence of pests, and davelot

of insecticide resistance and out-break of secgngdasts. The tomato aphid, are devastating insesis pf
tomatoin different districts of Punjab which are closeSimdh province (Aslam and Razaq, 20@B8§misia
tabaci alone can cause 10-90% damage depending upon vtbdtweof the infestation and crop stage.
Currently available cultivars lack sufficient planesistance to provide protection against aphide &f the
major insect pests of tomatoAphis gossypii. Crop plants attacked by this pest include cottitnys, coffee,
egg plant, pepper and tomato (Rana, 2005). Insdaot-interactions involving the cultivated tomaitad its
relatives in the genusycopersicon have been intensively studied for several decaéssijting in one of the
best documented and in-depth examples of the mititacomplexities of insect-plant interactions, igh
encompass both herbivores and their natural engi@esrge G. Kennedf003). The control of insect pests
by natural enemies presents an environmentallyndfie method of controlling pests. This involves the
activities of predators, parasitoids and pathogenwell as climatic factors in maintaining the plagion of
insect pests below the economic injury level (Dasg?003). Ladybird beetleCheilomenes sp for example

is used in controlling aphid population, while thevae ofChrysopera carnea feed on all soft-bodied insects
like aphids and the white fB. tabaci (Webb, 2004).

METHODOLGY

The experiment was conducted on “Surveillamce the sucking insect pests and their natural eseran
tomato” at the experimental field, of Sindh Agriculture Maisity Tandojam, during 2013. The Roma variety
was cultivated for this purpose on an area of ame.a he plant to plant and row to row distance mamtained
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8-12" and 18-24" inches respectively. All agronormi@ctices were carried out accordingly. Howevey, n
pesticides, insecticides were used thought outpingpseason. The data on the population of insestspand
their natural enemies were recorded on alternal@ye 50 plants were selected randomly from expariaiglot.
Three leaves from each selected plant were exanfinedbottom, middle, and top portion of the plaatefully
for the population of sucking insect pests, while tvhole plant was examined for the population atural
enemies on tomato crop. The observations on thalgign density of sucking insect pests and natemaimies,
was recorded after 30-35 days of sowing till th& E@bruary. The metrological record was also reabriiging
research work. The temperature remain during tseareh work was 15-24°C and relative humidity was 4
68%. The data thus collected were subjected toysisalor variance. While, to compare the mean \aas
applied. For these analyses a Microsoft Excel @agekvas used for obtained the significant results.

RESULTS

The results of the present experiment showed theltisg insect pests i.e. whitefly, jassid, aphid émrip was
appeared on the crop just after transplantingadit observation. Whereas, the population of goedasects
such aghrysoperla carniea, lady bird beetle and spidesere also observed through out cropping season ffbm
week of march to*lweek of May 2013. The results are individual chemare presented here under.

Table 1 Average population of sucking insect pestnd their natural enemies on tomato crop.

Sucking insect pests Natural enemies
DATES Whitefly Jassid Aphid Thrip C. carniea Lady bird | Spider
beetle

04-03-2013 2.7+0.15 2.3+0.21 2.1+0.23 1.1+0.16 0.3% 1.4+0.16 1.1+ 0.23
11-03-1013 3.9+0.37 3.9+0.23 3.210.44 2.540.22 0.23 2.540.22 1.7+£0.15
18-03-2013 4.3+0.36 4.7+0.21 4.4+0.37 1.940.23 0.2% 1.940.23 1.1+0.1
25-03-2013 5.5+0.16 3.5+0.16 2.1+0.48 2.1+0.17 A2A6 1.1+0.17 2.6+0.23
01-04-2013 4.8+0.32 2.2+0.13 3.5+0.5 2.9+0.17 1.030 0.9+0.17 1.940.23
08-04-2013 3.8+0.20 3.9+0.23 2.1+0.37 1.7+0.26 0.23 1.7+0.26 1.7+0.3
15-04-2013 3.4+0.16 2.7+0.15 4.1+0.37 2.3+0.15 0.7% 1.3+0.15 0.6 +0.33
22-04-2013 2.9+0.25 3.4+0.16 2.9+0.26 1.5+0.22 Q.16 1.5+0.22 1.1+0.1
29-04-2013 1.3+0.27 2.4+0.22 1.9+0.52 1.2+0.29 0.22 1.2+0.29 0.5+0.16
06-05-2013 2.6+0.32 1.7+0.25 2.6+0.30 1.9+0.27 0.7% 0.8+0.27 1.2+0.29

The data on the population of sucking insect pastsnatural enemies are presented in Table Noidaitsdthat the
population of insect pests build up gradually frgarmination stage to the crop and reduce to words i
harvesting. The maximum population of whitefly @516/leaf) was recorded on the last week of Mamati the
minimum population of whitefly (1.3+0.27/leaf) weecorded in the last week of April. The maximunpplation

of jassid (4.7+0.21/leaf) was recorded during thiedt week of March while, the minimum population jaésid
were appeared (1.7+0.25/leaf) in th® eek of May. The maximum population of aphid (04&7/leaf) was
recorded on third week of March while, the minimpopulation of aphids were recorded (1.9+0.52/Ielafing
the last week of April. The highest population ph§2.9+0.17/leaf) was recorded in thévieek of April while, the
minimum population of thrips (1.1+0.16/leaf) wascoeded on ¥ week of March. However, the maximum
population chrysoperla carniea (1.2+0.16/plant) was recorded during the fourthekveof March while, the
minimum population (0.3+0.11/plant) was recordedha F' week of March. The maximum population of lady
bird beetle (2.5+0.22/plant) was recorded durirg sbcond week of of March while, the minimum popafaof
lady bird beetle (0.8+0.27/plant) was recorded ih vieek of May. The maximum population of spider
(2.6+0.23/plant) was recorded in fourth week of Bbkgr however, the minimum population of spider
(0.5%0.16/plant) was recorded during last weekofil.
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FIG: 01 Total averagepopulation of prey and predator tomato crop.

The Figure 1 indicate that the total average pdjmuniaof whitefly, aphid and Ccarnea on tomato crop The
total average population (3.52/leaf) and (2.89)leedis recorded whitefly and aphid respectively. il/lhe
population of predator such &scarniea (0.084/plant) was recorded on tomato crop.
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FIG: 2 Total averagepopulation of prey and predator tomato crop.

The Figure 2 indicate that the total average pdjmriaof jassid and lady bird beetle on tomato crdphe total
average population of jassid (3.07/leaf) was reedrdvhile the population of predator suchlady bird beetle
(0.084/plant) was recorded on tomato crop.
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FIG: 3 Total averagepopulation of prey and predator tomato crop.

The Figure 3 indicates that the total average mdjmul of jassid and lady bird beetle on tomato cr@pe total
average population of thrip (1.91/leaf) was recdrdehile the population of predator suchspgder(1.35/plant)
was recorded on tomato crop.

Table 02. Correlation between insect population and biotic factors on tomato crop.

Insect R.H Temp
Whitefly -0.126 -0.002
Jassid -0.427 0.221
Aphid -0.519 0.209
Thrips -0.356 0.179
Chrysopa carniea 0.647* 0.625*
Lady bird beetle 0.714* 0.619*
Spider 0.013 -0.211

Table 2 showed that the population of white flysjds aphid and thrip, was negatively correlatiothwelative
humidity, and only whitefly was negative correlatiovith temperature. The correlation values were-non
significant insect pests on tomato crops. Amongiatar, the chrysopa and lady bird beetle showedilfig
positive significant correlation (0.647*) and (0471) with relative humidity and positive correlatio(0.625%)
and (0.619*) with temperature. Over all impact dfl ihdicated that most of the insect pests showeghtine
correlation. Temperature showed that over all p@sitmpact of all the insect pests and predatorsepix
whitefly and spider

DISSCUSON

Different insect pests including whitefly, aphigisssid, thrip and their natural enemies was atdtetomato
as well as malvaceae family (Hashmi, 1994). Tonmstalso attacked by numerous insect pest specigésnan
result the crop production is far below the potnyields. Whitefly, jassid, and aphid are considiens the
devastating insect pests for tomato (Sketial. 2007). One of the limiting factors to the profitatdroduction of
tomato is damage by insect pests (Praveen and Rpand, 2002). Vegetables are affected by manyiepetd
pests like caterpillars and sucking insect pestsith to late-season. The findings of the presamdysindicated
that whitefly population reached its peak (5.5+04#f) followed by jassid (4.7+0.21/leaf), aphid{#0.37/leaf)
and thrip (2.9+0.17/leaf) was observed on tomatmpciHowever, the maximum population dfirysoperla
carniea (1.2+0.16/plant) was recorded followed by ladydblireetle (2.5+£0.22/plant) and spider (2.6+0.23) was
recorded on tomato crop. The insects are herbivaxaging the crops and a threat to agriculturabpctivity
(Reddy and Zehr, 2004). In recent years, suckisgdh pests like the leaf-footed bugs and stink thase
become major pests of tomatoes produced in opkhdied in high tunnel§Ayanava Majumdar., 2013nsects
are found in all types of environment and they @gclittle more than two thirds of the known specis
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animals in the world. Insects inflict injury to pta and stored products either directly or indiseat their
attempts to secure food ( Butani., 1979).

CONCLUSION:

On the basis of results it is concluded that: Mahthe insects in winter —sown crop carried itdvéies even in

the month of low temperature. Natural enemies wagseared when pest population incidence reach EIL. A
biotic factor are also support to the populationnsect pest as well as natural enemies. Natuerh@s active
throughout cropping season, the best prey and fioedaas recorded insect pest and natural enemies.

Recommendation

Whitefly, Jassid, Aphid are serious pest of tomatop, for the management of that pests bio coragants
should be encouraged in tomato field. During Janwand February months the pest management strategie
should be applied if pest population reaches at EIL
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