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Annotatsiya. Magolada sitrus gizil kanasi — Panonychus citri (McGregor) populyatsiyasini biologik boshgarishda
tabily dushmanlarning o'mi va ulardan integratsiyalashgan himoya tizimida foydalanish imkoniyatlari tahlil gilingan. llmiy
adabiyotlar asosida Phytoseiidae oilasiga mansub yirtgich kanalar, shuningdek, ayrim yirtgich hasharotlar, tripslar va
entomopatogen mikroorganizmlamning Panonychus citri sonini tabily ravishda cheklashdagi ahamiyati yoritilgan.
Aynigsa, Neoseiulus californicus, Euseius stipulatus, Galendromus occidentalis, Amblyseius hibisci va Phytoseiulus
persimilis kabi yirtgich kanalarning biologik nazoratdagi imkoniyatlari ko‘rib chigilgan. Shuningdek, kimyoviy
akaritsidlardan takroriy foydalanish natijasida yuzaga keladigan rezistentlik va foydali akarofaunaning kamayishi
muammolari tahlil gilinib, biologik kurash vositalaridan foydalanish istigbollari asoslangan.

Kalit so‘zlar: Panonychus citri; sitrus qizil kanasi, tabiiy dushmanlar, biologik kurash, Phytoseiidae, yirtgich
kanalar, integratsiyalashgan himoya.

3HAYEHVE ECTECTBEHHbIX BPAIOB B BMONOIMYECKOM KOHTPO/IE NMONyNALnM PANONYCHUS CITRI
(McGregor)

AHHOTauusi. B cTaTbe npoaHanu3MpoBaHa pO/ib ECTECTBEHHbIX BparoB B OMOMONMYECKOM KOHTPO/E
YWUCMEHHOCTW LIUTPYCOBOIO KpacHoro knewa Panonychus citri (McGregor) 1 BO3MOXHOCTM VX MCMONb30BaHNA B
WHTErPUPOBAHHON CUCTEME 3alluTbl pacTeHWid. Ha OCHOBe aHasin3a HayuyHoi nuTeparypbl pacCMOTPEHO 3HaueHue
XWLLHBIX Knewen cemelictea Phytoseiidae, a Takxe OTAEIbHbIX XULHbIX HACEKOMbIX, TPUMNCOB W SHTOMOMNATOr€HHbIX
MWKPOOPraH13MOB B CTECTBEHHOM PEry/IMPOBaHUA YUCNIEHHOCTW Panonychus citri, Ocoboe BHUMaHWe YAeNeHo Buaam
Neoseiulus californicus, Euseius stipulatus, Galendromus occidentalis, Amblyseius hibisci w Phytoseiulus persimilis.
PaccmoTpeHbl  NpobnemMbl  BO3HUKHOBEHUS YCTOWUYMBOCTM BPEAUTENS K akapuuupam U CHWKEHUS YMC/IEHHOCTW
nosie3Hon akapoayHbl MpKU MHOTOKPATHOM MPUMEHEHWN XUMWYECKMX npenapartoB. OBOCHOBaHbl NepcrekTyBb
UCNONb30BaHUS GUOMOTMYECKIX areHTOB B UHTErPUPOBAHHON 3aLLMTe LIUTPYCOBbIX KYNbTYP.

KnioueBble cnosa: Panonychus citri, UMTPYCOBbIA KPaCHbIA Kfell, eCTECTBEHHble BparW, OG1ONOr1Yeckui
KOHTpO/Tb, Phytoseiidae, XuLiHbIe KNeLLn, MHTErpupoBaHHas 3aLyyta pacTeHui.

IMPORTANCE OF NATURAL ENEMIES IN THE BIOLOGICAL CONTROL OF PANONYCHUS CITRI (McGregor)

Abstract. The article analyzes the role of natural enemies in the biological control of the citrus red mite,
Panonychus citri (McGregor), and evaluates their potential use in integrated pest management. Based on published
scientific studies, the importance of predatory mites of the family Phytoseiidae, as well as selected predatory insects,
thrips and entomopathogenic microorganisms, in the natural regulation of Panonychus citri populations is discussed.
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Particular attention is given to Neoseiulus californicus, Euseius stipulatus, Galendromus occidentalis, Amblyseius
hibisci and Phytoseiulus persimilis. The paper also considers the development of acaricide resistance and the decline
of beneficial mite fauna associated with repeated chemical treatments. The prospects of using natural enemies as
components of integrated pest management in citrus production are discussed.

Keywords: Panonychus citri, citrus red mite, natural enemies, biological control, Phytoseiidae, predatory mites,
integrated pest management.

KIRISH

Sitrus ekinlari yuqori ozigaviy va igtisodiy giymatga ega bo'lgan mevali ekinlar gatoriga kiradi. Ularni yetishtirish
jarayonida turli fitofag organizmlar hosildorlik va mahsulot sifatiga salbiy ta'sir ko‘rsatadi. Shunday zararkunandalardan
biri sitrus qizil kanasi — Panonychus citri (McGregor) hisoblanadi. Ushbu fitofag barg hujayralari tarkibidagi suyuglikni
so'rishi natijasida o'simlikning fiziologik holatini zaiflashtiradi, fotosintez faoliyatini pasaytiradi va kuchli zararlanish
sharoitida barglarning muddatidan oldin to‘kilishiga sabab bo'lishi mumkin.

Panonychus citri sitrus yetishtiriladigan ko‘plab hududlarda uchrab, agrotsenozlarda igtisodiy ahamiyatga ega
zararkunanda sifatida gayd etilgan. Zararkunandaga garshi kurashda kimyoviy akaritsidlardan foydalanish keng
targalgan bo‘lsa-da, ularni takroriy va uzoq muddat go‘llash fitofag populyatsiyalarida rezistentlik shakllanishi, foydali
organizmlar sonining kamayishi hamda agroekotizimdagi biologik muvozanatning buzilishiga olib kelishi mumkin [5].

Shu sababli Panonychus citri populyatsiyasini tabily ravishda cheklovchi organizmlarni aniglash va ulardan
biologik kurash vositasi sifatida foydalanish zamonaviy o‘simliklarni himoya gilishning muhim yo'nalishlaridan biridir.
Aynigsa, yirtgich kanalar biologik nazorat tizimida katta ahamiyatga ega [1, 2].

Tadgigotning magsadi: Panonychus citri populyatsiyasini tabily ravishda cheklashda ishtirok etuvchi asosiy
yirtgich organizmlamni ilmiy adabiyotlar asosida tahlil gilish hamda ularing biologik kurash va integratsiyalashgan
himoya tizimidagi ahamiyatini baholashdan iborat.

MATERIALLAR VA USULLAR

Tadgigotda ilmiy adabiyotlarni tahlil gilish, taggoslash va umumlashtirish usullaridan foydalanildi. Panonychus
citri ning tabily dushmanlari, ulaming oziglanish xususiyatlari va biologik nazoratdagi imkoniyatlari bo‘yicha xorijiy
hamda mahalliy iimiy manbalarda keltirilgan ma’lumotlar tahlil gilindi.

Tahlil jarayonida Phytoseiidae oilasiga mansub yirtgich kanalar, ayrim vyirtgich hasharotlar, tripslar va
entomopatogen mikroorganizmlarning Panonychus citri populyatsiyasini tabiiy cheklashdagi o'rni baholandi.

lImy manbalarda keltirilgan ma’lumotlar o'zaro taqgoslanib, yirtgichlarning oziglanish xususiyatlari, o'lja
bosgichlariga munosabati hamda biologik kurashdagi istigbollari umumlashtirildi.

NATIJALAR VA MUHOKAMA

Adabiyotlar tahlili Panonychus citri populyatsiyasining tabily boshgarilishida Phytoseiidae oilasiga mansub
yirtgich kanalar muhim o'rin egallashini ko'rsatdi. Ushbu guruh vakillari fitofag kanalarning tuxumlari, lichinkalari,
nimfalari va voyaga yetgan shakllari bilan oziglanishi orgali zararkunanda sonini cheklashda ishtirok etadi.

Biologik nazorat nuqtayi nazaridan Neoseiulus californicus, Euseius stipulatus, Galendromus occidentalis,
Amblyseius hibisci va Phytoseiulus persimilis kabi turlar alohida gizigish uyg‘otadi. Ularing samaradorligi oziga
mavjudligi, harorat, namlik, o‘simlik turi va agrotsenoz sharoitiga bog'liq holda o‘zgarishi mumkin.

McMurtry va Croft tomonidan olib borilgan tadgigotlarda fitoseyid kanalarning turli oziglanish strategiyalari va
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biologik nazoratdagi roli keng tahlil gilingan. Mualliflar ushbu yirtgichlaring agroekotizimlarda fitofag kanalar
populyatsiyasini tabiiy ravishda cheklashdagi ahamiyatini ko'rsatganlar [1]. Keyingi tadgigotlarda fitoseyid kanalarming
hayot tarzi va oziglanish strategiyalari yanada batafsil tasniflangan. Ushbu ma’lumotlar biologik kurash uchun vyirtgich
turning mosligini baholashda muhim ahamiyatga ega [2].

Xiao va Fadamiro [3] tomonidan Neoseiulus californicus, Galendromus occidentalis va Phytoseiulus persimilis
turlarining Panonychus citri ga nisbatan funksional javobi va o'lja bosgichlariga bo‘lgan tanlovi o‘rganilgan. Tadgiqgot
natijalari ushbu yirtgichlarning P, citri bilan oziglanish gobiliyatiga ega ekanligini ko'rsatgan. Bunda yirtgichlik darajasi va
o'lja bosgichiga bo‘lgan tanlov turlar o‘rtasida farqg gilgan.

Euseius stipulatus va boshqa fitoseyid turlarining sitrus agrotsenozlaridagi ahamiyati ham bir gator tadgigotlarda
gayd etilgan. Ushbu turlar tabily dushman sifatida saglanib qgolishi va zararkunanda populyatsiyasining keskin oshib
ketishini cheklashi mumkin [4]. Fitoseyid kanalar bilan bir gatorda ayrim yirtgich hasharotlar ham tetranixid kanalarning
tabily dushmani hisoblanadi. Jumladan, Stethorus avlodiga mansub qo'ng'izlar va Scolothrips avlodiga mansub tripslar
turli o'rgimchakkana turlari bilan oziglanishi bilan ma’lum. Ularning biologik nazoratdagi ahamiyati muayyan agroekologik
sharoit va o'lja zichligiga bog'liq.

Shuningdek, ayrim Stigmaeidae vakillari ham fitofag kanalar sonini tabiiy ravishda cheklashda ishtirok etishi
mumkin. Shu sababli sitrus agrotsenozlarida fagat bitta biologik agentga emas, balki tabily dushmanlar majmuasiga
e'tibor garatish magsadga muvofig.

Biologik nazoratning yana bir yo'nalishi entomopatogen mikroorganizmlardan foydalanish bilan bog'liq. Beauveria
bassiana va Hirsutella thompsonii kabi entomopatogen zamburug'lar ayrim akariform zararkunandalarga garshi biologik
vosita sifatida o'rganilgan. Birogq ulaming Panonychus citri ga qarshi amaliy samaradorligini baholashda mahalliy
ekologik sharoit, namlik, harorat va preparatni go‘llash texnologiyasini hisobga olish zarur.

I~ yag yetgan SRS

1-rasm. Sitrus qizil kanasi — Panonychus citri (McGregor) 2-rasm. Neoseiulus californicus (McGregor) — fitofag

ning voyaga yetgan va nimfa bosqichlari. kanaharning tabiiy yirtqichi.
Manba: Vacante V. Citrus Mites: Identification, Bionomy and Control. Manba: McMurtry I.A., Croft B.A. Life-styles of phytoseiid mites and their
Wallingford: CABI Publishing, 2010. roles in biological control. Annual Review of Entomology, 1997, 42: 291-321.
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3-rasm. Phytoseiulus persimilis (Athias-Henriot) ning 4-rasm. O‘rgimchakkana tabiiy dushmanlari: A — Stethorus avlodi
Panonychus citri turli bosqichlariga nisbatan yirtqgichlik faoliyati. vakili (Coccinellidae); B — Scolothrips avlodi vakili (Thripidae).
Manba: Xiao Y., Fadamiro H.Y. Functional responses and prey-stage preferences Manba: A — Stethorus spp. (foto: UF/IFAS Extension, IN1367);
of three species of predacious mites on citrus red mite, Panonychus citri. B — Scolothrips spp. (foto: Muma, M.H., University of Florida).

Biological Control, 2010, 53(3): 345-352.
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O‘zbekistonlik tadgiqotchilar A.R. Anorbayev, A.X. Rakhmonov va M.M. Usmonov tomonidan Phytoseiidae
oilasiga mansub ayrim yirtgich kanalarning biologiyasi va ekologiyasi o'rganilgan. Mualliflar Phytoseiulus persimilis va
Neoseiulus californicus kabi yirtgich kanalarmning biologik kurashdagi ahamiyatini iimiy adabiyotlar asosida yoritganlar
[9]. Ushbu ma’lumotlar O‘zbekiston sharoitida fitofag kanalarga garshi biologik himoya vositalaridan foydalanish
imkoniyatlarini baholashda ilmiy asoslardan biri bo'lib xizmat gilishi mumkin.

Sh. Xo'jayev [8] o'simliklari himoya qilishda foydali akarofaunaning ahamiyatini ta’kidlab, selektiv himoya
vositalaridan foydalanish yirtgich kanalarni saglab qolishning muhim sharti ekanligini gayd etgan. Bu yondashuv
Panonychus citri ga garshi biologik kurashni kimyoviy himoya bilan uyg‘unlashtirish imkonini beradi.

Shu nugtayi nazardan, sitrus agrotsenozlarida akaritsidlarni tanlashda ularning foydali yirtgich kanalarga ta’sirini
hisobga olish muhim. Kimyoviy preparatlari asossiz va takroriy qo‘llash natijasida tabily dushmanlar sonining
kamayishi va zararkunanda populyatsiyasining gayta tiklanishi tezlashishi mumkin [5]. O‘zbekiston sharoitida kelgusida
Panonychus citri ning tabiiy dushmanlari tur tarkibini aniglash, ularning mavsumiy dinamikasini o‘rganish, dominant
turlami aniglash hamda laboratoriya va dala sharoitida biologik samaradorligini baholash muhim ilmiy vazifalardan
hisoblanadi.

lImiy adabiyotlar tahlili Panonychus citri populyatsiyasini tabily boshqgarishda Phytoseiidae oilasiga mansub
yirtgich kanalar muhim biologik agentlar ekanligini ko‘rsatdi. Neoseiulus californicus, Euseius stipulatus, Galendromus
occidentalis, Amblyseius hibisci va Phytoseiulus persimilis kabi turlar P citri populyatsiyasini cheklashda istigbolli
tabily dushmanlar hisoblanad.

Bundan tashqari, Stethorus avlodiga mansub vyirtgich qo'ng'izlar, Scolothrps avlodi vakillari va ayrim
Stigmaeidae vakillari ham fitofag kanalar sonining tabily boshqarilishida ishtirok etadi. Entomopatogen
mikroorganizmlardan foydalanish esa biologik himoyaning go‘shimcha yo‘nalishi sifatida garalishi mumkin.

XULOSA

lImiy adabiyotlar tahlili natijalariga ko'ra, Panonychus citri populyatsiyasini tabily boshqgarishda Phytoseiidae
oilasiga mansub yirtgich kanalar muhim biologik agentlar hisoblanadi. Aynigsa, Neoseiulus californicus, Euseius
Stipulatus, Galendromus occidentalis, Amblyseius hibisciva Phytoseiulus persimilis kabi turlar biologik nazorat nugtayi
nazaridan istigbolli tabily dushmanlar sifatida baholanishi mumkin. Stethorus avlodiga mansub yirtgich qo‘ng‘izlar,
Scolothrips avlodi vakillari va ayrim Stigmaeidae vakillari ham fitofag kanalar sonining tabiily boshgarilishida muayyan
ahamiyatga ega. Entomopatogen mikroorganizmlar esa biologik himoyaning qo‘shimcha yo‘nalishi sifatida garalishi
mumkin.

O'zbekiston sharoitida Panonychus citri ning tabily dushmanlari bo'yicha maxsus dala tadgigotlarini kengaytirish,
ularning tur tarkibi va dominant turlarini aniglash hamda biologik samaradorligini baholash zarur. Olingan natijalar sitrus
ekinlarini integratsiyalashgan himoya qilish tizimini takomillashtirish, foydali akarofaunani saglab qolish va kimyoviy
akaritsidlardan foydalanish yuklamasini kamaytirish uchun ilmiy asos bo'lib xizmat gilishi mumkin.
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