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Annotatsiya. Maqolada Zarafshon milliy tabiat bog‘i hududida tarqalgan odimchi
kapalaklar (Lepidoptera: Geometridae)ning ozuqa o‘simliklari bilan trofik alogalari hamda
ekologik xususiyatlari tahlil gilingan. Geometridae vakillarining lichinkalik davrida
oziqlanadigan o‘simliklari, ularning ozuqa spektri va o‘simlik guruhlariga ixtisoslashuv
darajasi asosida ekologik guruhlarga ajratilishi ko‘rib chiqilgan. Turlarning ozuqa
o‘simliklariga munosabatiga ko‘ra monofag, oligofag va polifag guruhlari, shuningdek,
yashash muhiti va ekologik sharoitlarga moslashuv xususiyatlari tahlil etilgan. Odimchi
kapalaklarning tabily o‘simlik jamoalari bilan bog‘ligligi, biotoplar bo‘yicha tarqalishi
hamda mavsumiy faolligining o‘ziga xos jihatlariga e’tibor garatilgan. Tadqiqot natijalari
Zarafshon milliy tabiat bog‘i Geometridae faunasining ekologik tuzilishini tavsiflash,
kapalaklar va ularning ozuqa o‘simliklari o‘rtasidagi trofik munosabatlarni aniqlash hamda
hudud bioxilma-xilligini monitoring gilishda ilmiy ahamiyatga ega.

Kalit so‘zlar: Zarafshon milliy tabiat bog‘i, Lepidoptera, Geometridae, odimchi
kapalaklar, ozuga o‘simliklari, trofik alogalar, monofag, oligofag, polifag, ekologik guruhlar,
biotop, biologik xilma-xillik.

AnHoTanusi. B crarbe mpoaHanm3upoBaHbl TPOPUUECKHUE CBSI3U U IKOJOTUYECKUE
ocobennoctn msnenun; (Lepidoptera: Geometridae), pacnpocTpaHEHHBIX Ha TEPPUTOPHH
3apadiranckoro HaIMOHAIBFHOTO TPHPOAHOTO Mapka. PaccMOTpeHbl KOPMOBBIE pPAaCTCHHUS
JUYMHOK TpeacTaBuTenet cemeiictBa Geometridae, CieKTp UX MUTAaHUS U pacHpeesieHre 1o
AKOJIOTHYECKUM TpyMNraM B 3aBUCHMOCTH OT CTEMEHW TMHIIEBOH crenuanu3anuu. [lo
OTHOIICHUIO K KOPMOBBIM PACTEHHSIM BHJIBI TPOAHATM3UPOBAHBI Kak MOHO(paru, onmurodaru
U monudaru, a TaKKE PaCCMOTPEHBI OCOOCHHOCTHM UX aJanTalliid K pPa3IndHbIM
MECTOOOMTAHUSM U 3KOJOTHYECKUM yclIoBUsAM. Oco00e BHUMaHUE YAENIEHO CBSI3U IISIICHUI]
C €CTECTBEHHBIMH PAaCTHUTEIBHBIMHU COOOIIECTBAMHU, X OMOTOMMUYECKOMY PACHpEICIICHUIO U
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0COOEHHOCTSIM CE30HHOW aKTHBHOCTH. HOJ’Iy‘ICHHLIG pE3YJIbTAaThl UMCIOT HAYYHOC 3HAYCHHUC

JUIS XapaKTEPUCTUKU DKOJOTUYECKOW CTPYKTyphl (ayHbl (Geometridae 3apaduianckoro
HalTMOHAJILHOT'O IIPUPOAHOIO IMapKa, NU3YUCHUA TpOCI)PI‘-I@CKI/IX CBSI3EN IEIACHUL] C KOPMOBBIMU
pPacTeHUSMHU U MOHUTOPUHTA OMOJIOTUYECKOTO Pa3HOO0Pa3usi TEPPUTOPUH.

KiroueBble cioBa: 3apadiraHnckuii HaITMOHABHBIA TIPUPOAHBIA mapk, Lepidoptera,
Geometridae, nsieHULIb, KOPMOBBIE pacTeHUs, Tpopuueckue cBsi3u, MOHOGaru, onurodart,
nonudary, 3K0JI0THYECKUe TPYIIIbI, OMOTOI, OMOJIOTHYECKOe pasHOOOpasue.

Abstract. This article analyzes the trophic relationships and ecological characteristics
of geometer moths (Lepidoptera: Geometridae) occurring in Zarafshan National Nature Park.
The larval host plants of Geometridae species, their feeding spectra, and their classification
into ecological groups according to the degree of trophic specialization are considered. Based
on their relationships with host plants, the species are analyzed as monophagous,
oligophagous, and polyphagous groups, along with their adaptations to different habitats and
environmental conditions. Particular attention is given to the association of geometer moths
with natural plant communities, their habitat distribution, and patterns of seasonal activity.
The results contribute to understanding the ecological structure of the Geometridae fauna of
Zarafshan National Nature Park, clarifying trophic relationships between geometer moths
and their host plants, and providing a scientific basis for biodiversity monitoring and
conservation in the protected area.

Keywords: Zarafshan National Nature Park, Lepidoptera, Geometridae, geometer
moths, host plants, trophic relationships, monophagous, oligophagous, polyphagous,
ecological groups, habitat, biodiversity.

Kirish. Hasharotlar tabiiy ekotizimlarning biologik xilma-xilligini shakllantiruvchi
muhim komponentlardan biri bo‘lib, ular o‘simliklar bilan murakkab trofik munosabatlarga
kirishadi hamda modda va energiya almashinuvida faol ishtirok etadi. Tangachaganotlilar
(Lepidoptera) turkumiga mansub odimchi kapalaklar — Geometridae oilasi vakillari
turlarining xilma-xilligi, keng targalishi va turli ekologik sharoitlarga moslashganligi bilan
ajralib turadi. Ularning lichinkalari asosan o‘simliklarning barglari, yosh novdalari, gullari va
boshga vegetativ hamda generativ gismlari bilan oziglanadi. Shu sababli Geometridae
vakillarining ozuqa o‘simliklari bilan aloqalarini o‘rganish ularning ekologiyasi va tabiiy
biotsenozlardagi o‘rnini aniglashda muhim ahamiyat kasb etadi.

Odimchi kapalaklarning tarqalishi ko‘p jihatdan ozuga o‘simliklarining mavjudligi,
o‘simlik qoplamining tarkibi, biotop Xususiyatlari, namlik, harorat va boshga ekologik
omillarga bog‘liq. Ozuga spektriga ko‘ra ular monofag, oligofag va polifag guruhlarga
ajratiladi. Bunday trofik ixtisoslashuv turlarning muayyan yashash muhitiga moslashuvi,
hudud bo‘ylab targalishi va populyatsiyalarining bargarorligini belgilovchi asosiy ekologik
omillardan biri hisoblanadi. Shuningdek, ozuga o‘simliklari tarkibidagi o‘zgarishlar ayrim
Geometridae turlarining soni va tarqalishiga bevosita ta’sir ko ‘rsatishi mumkin.

Zarafshon milliy tabiat bog‘ining o‘ziga xos to‘qay va daryo bo‘yi ekotizimlari,
daraxt-buta hamda o°‘t o‘simliklaridan tashkil topgan turli fitotsenozlari odimchi
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kapalaklarning yashashi va rivojlanishi uchun qulay sharoit yaratadi. Shu nugtai nazardan
hududda uchraydigan Geometridae turlarining ozuqa o‘simliklarini aniqlash, ularni trofik
ixtisoslashuvi va ekologik xususiyatlariga ko‘ra guruhlash hudud entomofaunasining
ekologik tuzilishini baholash imkonini beradi.

Mazkur tadgiqotning maqgsadi Zarafshon milliy tabiat bog‘ida tarqalgan odimchi
kapalaklarning (Geometridae) ozuqa o‘simliklari bilan trofik aloqgalarini aniqlash, ularni
oziglanish xususiyatlariga ko‘ra guruhlarga ajratish hamda asosiy ekologik xususiyatlarini
tahlil gilishdan iborat. Olingan natijalar Geometridae vakillarining tabiiy ekotizimlardagi
funksional ahamiyatini baholash, o‘simlik—fitofag munosabatlarini yoritish hamda hudud
biologik xilma-xilligini monitoring qilish uchun ilmiy asos bo‘lib xizmat qiladi.

Tadgiqot metadologiyasi. Tadgiqotlar Zarafshon milliy tabiat bog‘ining turli
biotoplarida olib borildi. Tadgigot davomida odimchi kapalaklar (Lepidoptera:
Geometridae)ning tur tarkibi, ozuqa o‘simliklari bilan trofik aloqalari hamda ekologik
xususiyatlarini aniqlashga asosiy e’tibor garatildi. Namuna yig‘ish uchun hududning to‘qay,
daraxt-buta, o‘tloq va antropogen ta’sir mavjud biotoplarini gamrab oluvchi kuzatuv
nuqtalari va marshrutlar tanlandi.

Voyaga yetgan kapalaklar (imago) asosan kechki va tungi vaqtlarda yorug‘lik
manbalari yordamida, shuningdek kunduzgi kuzatuvlar davomida entomologik to‘r
yordamida yig‘ildi. Lichinkalarni aniglash maqgsadida daraxt, buta va ot o‘simliklari vizual

tekshirilib, zarur hollarda shoxlarni silkitish usulidan foydalanildi. Har bir namuna bo‘yicha
yig‘ilgan joy, sana, biotop turi, o‘simlik turi va boshqa ekologik ko‘rsatkichlar qayd etildi.

Geometridae turlarining ozuqa o‘simliklari dala kuzatuvlari, lichinkalarning bevosita
oziqlanishini kuzatish hamda tegishli ilmiy adabiyotlardagi ma’lumotlarni taqqoslash asosida
aniqlandi. Kapalaklarning ozuqa o‘simliklariga ixtisoslashuv darajasini baholashda turlar
monofag, oligofag va polifag ekologik-trofik guruhlarga ajratildi. Bunda bitta yoki juda
yaqin o‘simlik turiga bog‘langan turlar monofag, bir oila yoki bir necha yaqin o‘simlik
turlaridan oziglanuvchilar oligofag, turli sistematik guruhlarga mansub ko‘plab
o‘simliklardan oziglanuvchilar esa polifag sifatida baholandi.

Turlarning ekologik xususiyatlarini tahlil qilishda ularning biotoplarga bog‘ligligi,
ozuqga o°‘simliklarining hayotiy shakli, mavsumiy uchrash davri va hudud bo‘yicha tarqalish
xususiyatlari hisobga olindi. Yig‘ilgan namunalar morfologik belgilar asosida aniglanib,
Geometridae oilasining zamonaviy sistematik tasnifiga muvofiq kenja oila, triba, avlod va tur
darajasida tartibga solindi.

Olingan ma’lumotlar umumlashtirilib, Geometridae turlarining ozuga o‘simliklari va
ekologik guruhlari bo‘yicha tagsimlanishi qiyosiy tahlil qilindi. Natijalar jadval va foiz
ko‘rsatkichlari asosida ifodalanib, Zarafshon milliy tabiat bog‘i odimchi kapalaklari
faunasining trofik va ekologik strukturasi baholandi.

Tahlil va natijalar. Zarafshonning milliy tabiat bog‘i hududlari odimchi kapalaklar
(Geometridae) oilasiga mansub turlar lichinkalarik bosgichida 27 ta, jumladan Asteraceae,
Apiaceae. Scrophulariaceae, Fabaceae, Lamiaceae, Rosaceae, Juglandaceae, Salicaceae,
Elaeagnaceae, Sapindaceae, Betulaceae, Fagaceae, Pinaceae, Rubiaceae, Poaceae,
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Caryophyllaceae, Polygonaceae, Dipsacaceae, Caprifoliaceae, Chenopodiaceae, Araliaceae,
Ranunculaceae, Vitaceae, Campanulaceae, Plantaginaceae, Ericaceae, Convolvulaceae
oilalariga oid bo‘lgan 81 turdagi o‘simliklar bilan oziglanadi (1-jadval).

Hududda tarqalgan odimchi kapalaklarning lichinklarini ozuga o‘simliklarining
oilalariga nisbatan tahlil gilganimizda, Poaceae oilasida 1 tur (Agnibesa plumbeolineata),
Rosaceae oilasida 8 tur (Apocheima cinerarium, Gnopharmia cocandaria, ldaea elongaria,
Idaea mancipiata, ldaea rusticata, Nychiodes antiquaria, Odontopera muscularia, Phaselia
serrularia), Juglandaceae oilasida 1 tur (Apocheima cinerarium), Salicaceae oilasida 3 tur
(Apocheima cinerarium, Digrammia rippertaria, Protorhoe unicata centralisata), Fabaceae
oilasida 4 tur (Apocheima cinerarium, Phaiogramma etruscaria, Scopula achrosta, Scopula
nigrociliata), Elaeagnaceae oilasida 1 tur (Apocheima cinerarium), Sapindaceae oilasida 1
tur (Apocheima cinerarium), Asteraceae oilasida 16 tur (Artemidora alpherakyi, Artemidora
maracandaria, Eupithecia centaureata, Eupithecia hilariata, Eupithecia remmi, Heliothea
iliensis, Idaea descitaria, Idaea elongaria, Idaea rufaria, Idaea rusticata, Idaea straminata,
Martania seriata, Scopula achrosta, Scopula marginepunctata, Scopula nigrociliata,
Thetidia smaragdaria), Apiaceae oilasida 4 tur (Eupithecia centaureata, Eupithecia
gratiosata, Eupithecia hilariata, Phaiogramma etruscaria), Dipsacaceae oilasida 1 tur
(Horisme nigrovittata), Caprifoliaceae oilasida 1 tur (Horisme nigrovittata), Chenopodiaceae
oilasida 2 tur (Idaea degeneraria erschoffi, Lithostege excelsata), Araliaceae oilasida 3 tur
(Idaea descitaria, ldaea elongaria, ldaea rusticata), Ranunculaceae oilasida 3 tur (ldaea
descitaria, Idaea elongaria, Idaea rusticata), Vitaceae oilasida 2 tur (Idaea elongaria, Idaea
rusticata), Campanulaceae oilasida 3 tur (ldaea elongaria, Idaea mancipiata, ldaea
rusticata), Plantaginaceae oilasida 2 tur (Idaea straminata, Scopula nigrociliata), Ericaceae
oilasida 1 tur (ldaea straminata), Chenopodiaceae oilasida 2 tur (ldaea degeneraria
erschoffi, Lithostege excelsata), Caryophyllaceae oilasida 1 tur (Martania seriata),
Polygonaceae oilasida 2 tur (Martania seriata, Scopula achrosta), Convolvulaceae oilasida
1 tur (Scopula achrosta), Scrophulariaceae oilasida 1 tur (Phaiogramma etruscaria),
Lamiaceae oilasida 2 tur (Phaiogramma etruscaria, Scopula achrosta), Rubiaceae oilasida 3
tur (Idaea rufaria, Phaiogramma etruscaria, Scopula achrosta), Betulaceae oilasida 1 tur
(Protorhoe unicata centralisata), Pinaceae oilasida 1 tur (Protorhoe unicata centralisata),
Sapindaceae oilasida 1 tur (Apocheima cinerarium) odimchi kapalaklarning lichinkalari

oziglanishi kuzatildi (1-rasm).
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1-rasm. Odimchi kapalaklar turlarining lichinkalik bosqichida ozuqa o‘simliklari
oilalariga nisbatan kengligi
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1-jadval.

Odimchi kapalaklar lichinkalarining ozuqa o‘simliklariga nisbatan kengligi

Ozuqa o‘simliklar

Turlar . . Ozuqa o‘simliklar turlari
oilalari
- . Artemisia maritima
Thetidia smaragdaria Asteraceae - - -

Achillea millefolium

Anethum graveolens
. Foeniculum vulgare

Apiaceae

Phaiogramma etruscaria

Daucus aureus
Ferula foetida

Scrophulariaceae

Verbascum thapsus

Fabaceae

Lotus corniculatus

Lamiaceae

Rosmarinus officinalis

Heliothea iliensis

Asteraceae

Achillea millefolium
Artemisia turanica
Artemisia fragrans

Nychiodes antiquaria

Rosaceae

Prunus spinosa
Crataegus monogyna
Pyrus spinosa
Prunus persica

Phaselia serrularia

Rosaceae

Crataegus turkestanica
Crataegus pontica
Crataegus songarica

Apocheima cinerarium

Rosaceae

Prunus armeniaca
Prunus persica
Prunus domestica
Malus domestica
Cydonia oblonga

Juglandaceae

Juglans regia

Salicaceae

Salix alba

Fabaceae

Caragana arborescens

Styphnolobium japonicum

Elaeagnaceae

Elaeagnus angustifolia
Elaeagnus orientalis

Sapindaceae

Acer negundo
Acer platanoides

Gnopharmia cocandaria Rosaceae Prunus scoparia
Digrammia rippertaria Salicaceae Salix alba
Artemidora alpherakyi Asteraceae Artemisia maritima
Artemidora maracandaria Asteraceae Artemisia maritima
Prunus armeniaca
Prunus persica
Odontopera muscularia Rosaceae Prunus domestica

Malus domestica
Cydonia oblonga
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Protorhoe unicata
centralisata

Betulaceae

Betula pendula
Alnus incana

Salicaceae

Salix alba
Salix fragilis
Populus alba
Populus nigra

Fagaceae

Quercus robur

Pinaceae

Pinus sylvestris
Picea abies
Larix sibirica
Larix decidua

Protorhoe tadzhikaria

Rubiaceae

Asperula arvensis

Agnibesa plumbeolineata

Poaceae

Zea mays

Eupithecia centaureata

Asteraceae

Achillea millefolium
Centaurea cyanus
Senecio vulgaris
Anthemis tinctoria
Eupatorium cannabinum
Peucedanum officinale
Artemisia absinthium
Arctium lappa

Angelica archangelica

Apiaceae

Angelica archangelica

Eupithecia gratiosata

Apiaceae

Ferula communis

Eupithecia hilariata

Asteraceae

Achillea millefolium
Centaurea cyanus
Senecio vulgaris

Apiaceae

Angelica archangelica
Ferula communis

Eupithecia remmi

Asteraceae

Artemisia absinthium
Artemisia vulgaris
Artemisia campestris

Martania seriata

Asteraceae

Taraxacum officinale

Caryophyllaceae

Stellaria media

Polygonaceae

Polygonum aviculare

Horisme nigrovittata

Dipsacaceae

Scabiosa stellata

Caprifoliaceae

Knautia arvensis

Lithostege excelsata

Chenopodiaceae

Salsola soda
Salsola tragus
Salsola arbuscula
Anabasis aphylla

Idaea degeneraria

. Chenopodiaceae Salsola soda
erschoffi
Araliaceae Hedera helix
. Ranunculaceae Clematis vitalba
Idaea rusticata . -
Asteraceae Senecio vulgaris
Vitaceae Parthenocissus quinquefolia
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Rosaceae Rubus idaeus
Campanulaceae Campanula rapunculus
Araliaceae Hedera helix
Idaea descitaria Ranunculaceae Clematis vitalba
Asteraceae Senecio vulgaris
Araliaceae Hedera helix
Ranunculaceae Clematis vitalba
. Asteraceae Senecio vulgaris
Idaea elongaria . . - -
Vitaceae Parthenocissus quinquefolia
Rosaceae Rubus idaeus

Campanulaceae

Campanula rapunculus

Idaea straminata

Asteraceae

Taraxacum officinale
Hieracium pilosella

Plantaginaceae

Plantago major
Plantago lanceolata

Ericaceae Calluna vulgaris
. Rubiaceae Galium humifusum
Idaea rufaria —
Asteraceae Taraxacum officinale
Rosaceae Rubus idaeus

Idaea mancipiata

Campanulaceae

Campanula rapunculus

Plantaginaceae

Plantago major

Scopula nigrociliata Asteraceae Taraxacum officinale
Fabaceae Trifolium pratense
Fabaceae Trifqlium praFense
Medicago sativa
Thymus serpyllum
Lamiaceae Salvia officinalis

Scopula achrosta

Origanum vulgare

Polygonaceae

Rumex acetosa

Convolvulaceae

Convolvulus arvensis

Rubiaceae Galium humifusum
Asteraceae Taraxacum officinale
. Achillea millefolium
Scopula marginepunctata Asteraceae — .
Artemisia vulgaris
31 27 81

Xulosa va tavsiyalar. Zarafshon milliy tabiat bog‘i hududida olib borilgan tadqiqotlar

natijasida Geometridae (odimchi kapalaklar) oilasiga mansub 31 tur aniglanib, ularning
ozuqa o‘simliklari, ekologik xususiyatlari, fenologiyasi, trofik ixtisoslashuvi, dominantlik
darajasi hamda zoogeografik targalishi kompleks ravishda o‘rganildi.

Tadgigot natijalariga ko‘ra, aniqlangan 31 tur lichinkalik bosqichida 27 oila va 81
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turga mansub o‘simliklar bilan oziqlanishi gayd etildi. Ozuqa o‘simliklari tarkibida
Asteraceae, Rosaceae, Apiaceae, Fabaceae va Salicaceae oilalariga mansub o‘simliklar
yetakchi o‘rin egalladi. Lichinkalar uchun ozuga o‘simliklari nafaqat oziglanish manbai,
balki yashash va rivojlanish muhiti vazifasini ham bajarishi aniglandi. Imago bosgichida esa
kapalaklar 27 oila va 80 dan ortiq turdagi gulli o‘simliklar nektari bilan oziglanib, ozuqa
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spektrining lichinkalik bosgichga nisbatan ancha kengligi kuzatildi. Imago bosgichida
Asteraceae oilasi o‘simliklari eng muhim nektar manbai ekanligi aniglandi.

Ozuqa ixtisoslashuviga ko‘ra turlar orasida polifag kapalaklar ustunlik qilishi qayd
etildi. Lichinkalik bosqgichda 5 tur (16 %) monofag, 10 tur (32 %) oligofag va 16 tur (52 %)
polifag guruhlarga mansubligi aniglandi. Bu esa Zarafshon milliy tabiat bog‘i hududidagi
Geometridae faunasining o‘zgaruvchan ekologik sharoitlarga moslashish qobiliyati yuqori
ekanligini ko‘rsatadi. Ozuqa o‘simliklarining hayotiy shakllari bo‘yicha xortobiont turlar
(48,3 %) ustunlik qilgani, hudud florasida o‘t o‘simliklarining salmog‘i yuqoriligini aks
ettiradi.
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