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Abstract. The present study investigated the influence of ecological factors on
the formation and development of whitefly populations belonging to the family
Aleyrodidae, particularly greenhouse whitefly (Trialeurodes vaporariorum West.)
and cotton whitefly (Bemisia tabaci Genn.), in vegetable and melon crop
agrobiocenoses. The research focused on determining the effects of air temperature,
relative humidity, and host plant species on pest population density under open-field
conditions. Field experiments were conducted on several economically important
crops, including cucumber (Cucumis sativus L.), melon (Cucumis melo L.), pumpkin
(Cucurbita pepo L.), watermelon (Citrullus lanatus L.), tomato (Solanum
lycopersicum L.), eggplant (Solanum melongena L.), sweet pepper (Capsicum
annuum L.), cabbage (Brassica oleracea L.), and carrot (Daucus carota L.).
Entomological and ecological observation methods were applied during the study.
Environmental parameters, including air temperature and relative humidity, were
continuously monitored throughout the vegetation period. During the experiments,
air temperature ranged from +22.4°C to 44.6°C, while relative humidity varied
between 32% and 67%.

The obtained results demonstrated that ecological conditions and host plant
characteristics significantly affected whitefly population density. The highest
infestation levels were recorded on melon crops, where the average population
density reached 84.8 individuals per leaf. High population density was also observed
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on pumpkin (74.7 individuals/leaf), cucumber (72.2 individuals/leaf), and eggplant
(Solanum melongena L.) with 70.5 individuals per leaf. Moderate infestation levels
were detected on sweet pepper (52.2 individuals/leaf), watermelon (48.6
individuals/leaf), and cabbage (48.3 individuals/leaf). The lowest infestation level
among the investigated crops was recorded on tomato plants, where the average
density reached 41.4 individuals per leaf. The study revealed that cucurbit crops
create highly favorable ecological and nutritional conditions for whitefly
development and reproduction. Increased relative humidity and moderate
temperatures promoted population growth and accelerated pest development.
Differences in infestation levels among crops were associated with plant biological
characteristics, leaf morphology, nutritional composition, and microclimatic
conditions within the agrobiocenosis.

The results indicate that ecological regulation methods may play an important
role in integrated whitefly management. Proper crop placement, optimization of
irrigation regimes, maintenance of balanced humidity conditions, and the cultivation
of relatively resistant crops may contribute to reducing pest population density
without excessive application of chemical pesticides. The findings provide valuable
scientific information on the ecological features of whitefly population dynamics
and may serve as a basis for developing environmentally safe and sustainable pest
management systems in vegetable and melon crop production.

Keywords: whitefly, Aleyrodidae, Bemisia tabaci, Trialeurodes
vaporariorum, ecological factors, population density, host plants, relative humidity,
air temperature, cucurbit crops, Cucumis melo, Cucurbita pepo, Solanum
melongena, biological control, pest management.

Annotatsiya. Mazkur tadgiqotda Aleyrodidae oilasiga mansub ogkanotlar,
xususan issigxona ogkanoti (Trialeurodes vaporariorum West.) va g‘o‘za ogkanoti
(Bemisia tabaci Genn.) populyatsiyalarining sabzavot va poliz ekinlari
agrobiotsenozlarida shakllanishi hamda rivojlanishiga ekologik omillarning ta’siri
o‘rganildi. Tadgiqot ochiq dala sharoitida havo harorati, nisbiy namlik va o‘simlik
xo‘jayin turlarining zararkunanda populyatsiyasi zichligiga ta’sirini aniglashga
qaratildi. Dala tajribalari igtisodiy jihatdan muhim bo‘lgan bodring (Cucumis sativus
L.), govun (Cucumis melo L.), qovoq (Cucurbita pepo L.), tarvuz (Citrullus lanatus
L.), pomidor (Solanum lycopersicum L.), baglajon (Solanum melongena L.), bulg‘or
qalampiri (Capsicum annuum L.), karam (Brassica oleracea L.) va sabzi (Daucus
carota L.) ekinlarida olib borildi. Tadqiqot davomida entomologik va ekologik
kuzatuv usullaridan foydalanildi. Vegetatsiya davri davomida havo harorati va
nisbiy namlik muntazam monitoring qilindi. Tajribalar davrida havo harorati
+22,4°C dan 44,6°C gacha, nisbiy namlik esa 32% dan 67% gacha o‘zgardi.

Olingan natijalar ekologik sharoitlar va o‘simlik xo‘jayinlarining xususiyatlari
ogkanot populyatsiyasi zichligiga sezilarli ta’sir ko‘rsatishini anigladi. Eng yuqori
zararlanish darajasi qovun ekinlarida kuzatilib, o‘rtacha populyatsiya zichligi bir
bargda 84,8 donaga yetdi. Yuqori populyatsiya zichligi qovoqda (74,7 dona/barg),
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bodringda (72,2 dona/barg) va baglajonda (70,5 dona/barg) ham qayd etildi.
O‘rtacha zararlanish darajasi bulg‘or galampirida (52,2 dona/barg), tarvuzda (48,6
dona/barg) va karamda (48,3 dona/barg) kuzatildi. Tadqiq qilingan ekinlar orasida
eng past zararlanish pomidorda aniglanib, o‘rtacha zichlik bir bargda 41,4 donani
tashkil etdi. Tadqiqot poliz ekinlari ogkanotlarning rivojlanishi va ko‘payishi yuyn
juda qulay ekologik hamda oziglanish sharoitlarini yaratishini ko‘rsatdi. Nisbiy
namlikning ortishi va mo‘tadil harorat populyatsiya o‘sishini jadallashtirib,
zararkunanda rivojlanishini tezlashtirdi. Ekinlar o‘rtasidagi zararlanish farglari
o‘simliklarning biologik xususiyatlari, barg morfologiyasi, oziq moddalari tarkibi va
agrobiotsenozdagi mikroiglim sharoitlari bilan bog‘liq ekanligi aniglandi.

Natijalar ekologik boshqaruv usullari ogkanotlarga qarshi uyg‘unlashgan
kurash tizimida muhim ahamiyat kasb etishini ko‘rsatdi. Ekinlarni to‘g‘ri
joylashtirish, sug‘orish rejimini optimallashtirish, muvozanatli namlikni saglash va
nisbatan chidamli ekinlarni vyetishtirish kimyoviy pestitsidlarni ortiqcha
go‘llamasdan zararkunanda populyatsiyasi zichligini kamaytirishga yordam berishi
mumkin. Olingan ma’lumotlar ogkanot populyatsiyasi dinamikasining ekologik
xususiyatlari hagida muhim ilmiy axborot berib, sabzavot va poliz ekinlarida
ekologik xavfsiz va bargaror himoya tizimlarini ishlab chigish uchun asos bo‘lib
xizmat qiladi.

Kalit so‘zlar: oqqanot, Aleyrodidae, Bemisia tabaci, Trialeurodes
vaporariorum, ekologik omillar, populyatsiya zichligi, xo‘jayin o‘simliklar, nisbiy
namlik, havo harorati, poliz ekinlari, Cucumis melo, Cucurbita pepo, Solanum
melongena, biologik nazorat, zararkunandalarni boshqarish.

AnHoTamus. B maHHOM uccC/ieqOBaHUM M3Y4YeHO BJMSHME 3IKOJOTMYEeCKUX
dbakTopoB Ha ¢GOpMMpOBaHME ¥ pPa3BUTHE TOMYISIINI OETOKPBIJIOK CEeMeNCTBa
Aleyrodidae, B uactHocTM TerumuHoM Genokpbuiku (Trialeurodes vaporariorum
West.) n xnonkoBoyu 6enokpeuiku (Bemisia tabaci Genn.), B arpobmorieHo3ax
OBOIITHBIX M GaxueBbIX KYJbTYP. VMiccienoBaHue 6GbUI0 HAIIpaB/eHO Ha OMpeiesieHne
BJIMSIHMSI TEeMIIepaTypbl BO3/IyXa, OTHOCUTEIbHO BJIAYKHOCTU M PACTEHUII-X0351€B Ha
IJIOTHOCTD ITOITYJISIIMY BPEAUTEIS B YCIOBUSIX OTKPBITOrO I'PpyHTA. [1o/IeBbie OMBITHI
MPOBOJMIMCh Ha SKOHOMMYECKM BaKHbIX KynbTypax: orypue (Cucumis sativus L.),
nbiHe (Cucumis melo L.), TeikBe (Cucurbita pepo L.), apoy3se (Citrullus lanatus L.),
tomare (Solanum lycopersicum L.), 6aknaskaHe (Solanum melongena L.), ciagkom
niepiie (Capsicum annuum L.), karrycte (Brassica oleracea L.) u mopkoBu (Daucus
carota L.). B xome wuccienoBaHusi NPUMEHSUINCh SHTOMOJIOTMYECKME U
9KOJIOTMUYeCcKue MeTonbl HabmoneHnii. Ha mpoTsskeHun BereTalMOHHOTO Tepuona
MIPOBOAMJICSI TIOCTOSIHHBIM MOHUTOPUHT TeMIlepaTypbl BO34yXa M OTHOCUTEIbHOM
BJI&KHOCTM. B mepumon sKCIepuMMEHTOB TemIlepaTypa BO3OyXa BapbupoBajia OT
+22,4°C nmo 44,6°C, a oTHOCUTEJIbHAS BJIAXKHOCTD OT 32% 1o 67%.

[TomydyeHHble pe3yabTaThl IIOKA3aJM, YTO SKOJOTMYECKME YCJIOBUSI U
0COOEHHOCTM paCTEHUI-XO03s€B CYIIIECTBEHHO BJMSIIOT Ha IUIOTHOCTb IOIYJ/ISILIUNA
6e0KpbUIKM. Hanbosblinii ypoBeHb 3acesieHNsI OblJT OTMEeUEH Ha JIbIHEe, TIe CPeIHSIS
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IJIOTHOCTD MOMYJISIMM gocturaia 84,8 ocobeit Ha IMUCT. BbhICOKas INIOTHOCTh TaKyKe
Habmopmanach Ha ThikBe (74,7 ocoben/nuct), orypie (72,2 ocobei/muct) u
6aksaskane (70,5 ocobeii/mict). CpeqHnii ypoBeHb 3aceieHNs OTMeUEH Ha CJIaJJKOM
nepie (52,2 ocobei/muct), apbyse (48,6 ocobei/auct) u Kamycre (48,3
ocobeit/micT). HaumeHblinasi crerneHb 3aceyieHUsI CpeIy MCCAeOOBAHHBIX KYJIBTYP
6bIJ1a 3aperucTpypoBaHa Ha ToMaTe, rie CpeaHsIs IVIOTHOCTh cocTaBuia 41,4 ocoben
Ha jucT. VMcciemoBaHue mokasasio, YTO OaxyeBble KYJIBTYpPblI CO3[al0T Haubosiee
OJIarONpUSITHbIE JKOJIOTMYECKMEe U TpoduuyeckKue YCJIOBUS [IJi PasBUTUS U
pasMHOXXeHUs:T OesIoOKpbUIKM. [lOBBIIIEHHAs OTHOCKUTEJbHAsl BJAAKHOCTb U
yMepeHHbIe TeMmIlepaTypbl CIIOCOOCTBOBA/IM POCTY TMOMY/SIIUM U YCKOPEHUIO
pasBUTUS BpeauTesis. Pasmuunsi B YpOBHSIX 3acejieHUsS MEXAY KylabTypamu ObLin
CBSI3aHbI C OMOJIOTMUECKUMMM OCOOEHHOCTSIMM pacTeHMii, MOPGOIOTHEN JIUCTHEB,
MMATATEIbHBIM COCTABOM ¥ MUKPOKJIMMATUUYECKMMM YCIOBUSIMM arpobMoIieHo3a.

[TomydyeHHble  pe3ynabTaTbl CBUAETEIBCTBYIOT O TOM, UTO METOMbI
9KOJIOTMUECKOTO pEeryJiMpoBaHMsS MOIYT WUrpaTh BaKHYIO pOJib B CUCTEME
MHTETPUPOBAHHOM 3aIlUThI pacTeHMii OT OesIOKpbUIKKU. [IpaBmibHOE pasMelleHye
KYJIbTYp, ONTUMM3AIMS DPEXMMOB OpOIIEeHMSsI, MoAAepykaHue cOaJaHCMPOBAHHOM
BJI&KHOCTM ¥ BbIpalllMBaHME OTHOCUTEJIbHO YCTOMYMBBIX KYJIBTYP MOTYT
CIIOCOOCTBOBAaTh  CHVDKEHMIO  UMCJIEHHOCTM  BpeouTesnsi 0e3  Upe3MepHOro
MIpUMEHEHNST XUMUYECKMUX TeCTUIIMIOB. Pe3yabTarsl MCCIen0BaHMs MIPeICTaB/IsIOT
BXXHYIO Hay4yHYIO MHGPOpPMALMIO 00 3IKOJOTMYECKUX OCOOEHHOCTSIX IMHAMMUKU
MIOITYJISITIMIA GeJIOKPBUTKM U MOT'YT CJTY>XKUTb OCHOBOM [IJII pa3paboTKM SKOJIOTMUeCKA
6e30IMacHbIX ¥ YCTOMYMBBIX CUCTEM 3aIMThl OBOIIHbBIX M OaXUeBbIX KYJIBTYD.

KmioueBbie cioBa: benokpreinka, Aleyrodidae, Bemisia tabaci, Trialeurodes
vaporariorum, 3KoJioruueckue (akTopbl, TUIOTHOCTb IMOMYJISIIINMA, PaCTEHMSI-
X0351€Ba, OTHOCUTEJIbHAS BJIAYKHOCTh, TeMIIEpaTypa BO3ayxa, OaxueBble KyJIbTYPhI,
Cucumis melo, Cucurbita pepo, Solanum melongena, 6G1OJIOrMUYeCKMIi KOHTPOJIb,
yIIpaBJIeHMEe BPeIUTEISIMMA.

INTRODUCTION

Despite many years of scientific research and the development of new plant
protection products, effective control methods against several pest species remain
insufficient. In particular, serious damage is caused in agriculture by whitefly
species belonging to the family Aleyrodidae of the order Homoptera, including the
greenhouse whitefly (Trialeurodes vaporariorum West.), cotton whitefly (Bemisia
tabaci Genn.), and citrus whitefly (Dialeurodes citri A.). These pests infest more
than 200 vegetable and melon crops, over 30 technical crops, and more than 60
species of ornamental flowers and shrubs. Therefore, regulation of these pest
populations requires the improvement of environmentally safe and effective
ecological control methods. To date, scientists have not reached a unified conclusion
regarding the formation of host parasitoid relationships in nature. Each
phytophagous species is associated with entomophagous species; however, even
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when the diversity of natural enemies is high, they are not always capable of
effectively regulating pest populations. Optimal air temperature plays an important
role in the development of whiteflies and their parasitoid Encarsia partenopea Masi,
while each species possesses specific ecological characteristics.

Tobacco whitefly, cotton whitefly, and greenhouse whitefly possess several
ecologically differentiated forms that are interpreted under different names.
According to scientific literature, each species has more than ten synonymous names
used in different countries and regions by local populations (Striganova B.R.,
Zakharov A.A., 2000). Researchers indicate that one of the main reasons for the
imbalance between whiteflies and their parasitoids is the diversity of ecological
factors influencing their development. For example, some scientists reported that
25°C is the optimal temperature for the development of Encarsia partenopea Masi,
whereas temperatures below 15°C are unfavorable (Kimsanboev Kh.Kh., Zakhidov
F.M., Kadyrov A., 1997). Furthermore, environmental conditions with elevated
temperatures play a major role in both the increase and sharp decline of whitefly
populations (Shivanna B.K., Nagaraja D.N., Manjunatha M., Naik M.I., 2009;
Selvaraj S., Ramesh V., 2012; Ashfag M., Ane M.N.U.,, Zia K., Nasreen A., Hasan
M.U., 2010). Such scientific findings contribute to understanding the mechanisms
responsible for rapid increases in whitefly populations.

Consequently, ecological factors can be used as a basis for pest population
management. For example, the development of cotton whitefly (B.tabaci) is closely
associated with temperature conditions, while host plant species also play an
important role in shaping interactions between the pest and the plant. In Egypt, one
generation of whitefly develops within 14-20 days during summer, whereas in
winter greenhouse conditions development requires 74-75 days (Azab et al., 1971).
At an air temperature of 26.7°C, the developmental duration of one generation
depends on the host plant species; populations feeding on cabbage and carrot leaves
complete development approximately 30% later than those feeding on lettuce,
cucumber, eggplant, and squash (Coudriet et al., 1985). Under the conditions of
Uzbekistan, the influence of ecological factors on the development of greenhouse
whitefly populations on different vegetable crops was investigated. The objective of
the study was to evaluate the effects of ecological conditions on whitefly population
density and to determine the dependence of population fluctuations on crop species.

MATERIALS AND METHODS

The experiments were conducted in open-field vegetable crop areas
characterized by different ecological conditions. The Syrdarya region, representing
relatively xerophilic conditions, and the Tashkent region, representing relatively
hygrophilic conditions, were selected for comparative studies. Among cucurbit
crops, cucumber (Cucumis sativus L.), pumpkin (Cucurbita pepo L.), and melon
(Cucumis melo L.) were cultivated. In addition, tomato (Solanum lycopersicum L.),
eggplant (Solanum melongena L.), and sweet pepper (Capsicum annuum L.)
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belonging to the family Solanaceae were planted in experimental plots of one
hundred square meters each. Entomological research methods were applied
throughout the study. Soil and climatic conditions of the experimental regions were
continuously monitored. Vegetable and melon crop cultivation practices were
carried out according to the methods of B.D. Azimov (1995). During the
experiments, the minimum air temperature reached +22.4°C, while the maximum air
temperature reached 44.6°C. Relative air humidity varied from 32% to 67%.

RESULTS AND DISCUSSION

The obtained results demonstrated significant differences among experimental
variants. Relative humidity and air temperature were monitored daily in cucurbit
crops under both regional conditions. The experiments included all developmental
stages of the crops, from true leaf emergence to flowering, fruit formation, and
ripening. During periods when nighttime air temperature averaged 26°C, whitefly
generations developed differently depending on crop species.

—_ =

- . 2 s > s

A. Whitefly adults and larvae
(on the lower side of the leaf)

Melon Pumpkin Watermelon Tomato Eggplant Sweet pepper Cabbage

Table 1. Influence of air temperature and relative humidity on
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Figure 1. Influence of ecological factors on the development of greenhouse
whitefly (Bemisia tabaci Genn.) populations in vegetable and melon crop
agrobiocenoses.

According to the obtained results, the population density of greenhouse
whitefly differed depending on crop species and ecological conditions. The highest
infestation level was observed on melon crops, where the average number of
whiteflies reached 84.8 individuals per leaf. High population density was also
recorded on pumpkin (74.7 individuals/leaf), cucumber (72.2 individuals/leaf), and
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eggplant (70.5 individuals/leaf). Moderate infestation levels were observed on sweet
pepper (52.2 individuals/leaf), watermelon (48.6 individuals/leaf), and carrot (48.3
individuals/leaf). The lowest infestation level among the studied crops was detected
on tomato plants, where the average population density reached 41.4 individuals per
leaf.

The obtained results indicate that cucurbit crops, particularly melon and
pumpkin, create favorable ecological and nutritional conditions for whitefly
development and reproduction. In contrast, tomato plants were relatively less
favorable for pest population formation. These differences may be associated with
host plant biological characteristics, leaf morphology, nutritional composition, and
microclimatic conditions around the plants.

100 T o -
84, 8 e =
o7 P ——
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48 6
- | 4i4
- —
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¢ & ¥
¢ & S
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Figure 2. Development of greenhouse whitefly populations on different
crop species.

For example, under conditions where the air temperature was 33.6°C and
relative humidity was 42%, the whitefly population density on cabbage plants
reached 53.9 individuals per leaf. However, under conditions with an air temperature
of 31.8°C and relative humidity of 54%, this mokasaTtenb decreased to 42.7
individuals per leaf. Similar differences were also observed in other crop species.
Among the investigated crops, carrot plants were the least infested and showed the
lowest whitefly population density. However, among the crops belonging to the
family Solanaceae, eggplant (Solanum melongena L.) was identified as the most
favorable host plant for the formation of high whitefly populations.

CONCLUSION
The results of the present study demonstrated that ecological factors play a
significant role in the formation, development, and population dynamics of
greenhouse whitefly populations on various vegetable and melon crops. Air
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temperature, relative humidity, host plant species, and regional soil-climatic
conditions directly affected the level of pest infestation and the intensity of whitefly
reproduction.

Under the environmental conditions of Syrdarya region, characterized by
relatively high temperatures (33.6°C) and low relative humidity (42%), whitefly
populations developed differently depending on crop species. In contrast, under the
comparatively moderate climatic conditions of Tashkent region (31.8°C and 54%
relative humidity), whitefly population density increased on most investigated crops.
These findings indicate that moderate temperature and relatively higher atmospheric
humidity create favorable ecological conditions for whitefly survival, development,
and reproduction.

Among the studied crops, cucurbit plants, especially melon (Cucumis melo L.)
and pumpkin (Cucurbita pepo L.), were identified as the most favorable host plants
for whitefly population formation. High infestation levels were also observed on
cucumber (Cucumis sativus L.) and eggplant (Solanum melongena L.) crops. In
contrast, carrot (Daucus carota L.) plants showed relatively low susceptibility to
whitefly infestation. These differences are associated with the biological and
morphological characteristics of host plants, nutritional quality, leaf surface
structure, and microclimatic conditions surrounding the plants.

The study also confirmed that ecological management approaches may play an
important role in regulating whitefly populations under field conditions. Proper crop
placement, optimization of irrigation regimes, maintenance of balanced humidity
conditions, and the selection of relatively resistant crop species may contribute to
reducing pest population density without excessive application of chemical
pesticides. In addition, understanding the ecological preferences of whiteflies may
improve the effectiveness of integrated pest management (IPM) systems and
biological control strategies involving natural enemies and entomophagous insects.

The obtained results provide valuable scientific information on the ecological
characteristics of whitefly population development under the conditions of
Uzbekistan and may serve as a practical basis for the development of
environmentally safe, sustainable, and scientifically grounded pest management
technologies in vegetable and melon crop production.
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