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Annotatsiya. Ushbu tadqiqotda Bombyx mori manbaidan olingan Xitozan
potensial biopolimer nematitsid sifatida baholandi. Molekulyar massasi (104-309
kDa) va deatsetillanish darajasi (75-91%) turlicha bo‘lgan 0,5% xitozan eritmalari
M. incognita ning ikkinchi bosqich lichinkalari (J2) va tuxumdan chiqish jarayoniga
ta’siri bo‘yicha o‘rganildi. Natijalar xitozanning nematitsid faolligi uning fizik-
kimyoviy xususiyatlariga kuchli bog‘liq ekanligini ko‘rsatdi. Past molekulyar
massali (110 kDa) va yuqori deatsetillanish darajasiga (>85%) ega xitozan eng
yuqori samaradorlikni namoyon etib, lichinkalar hayotchanligini 74,5% gacha
kamaytirdi hamda tuxumdan chiqgishni to‘liq to‘xtatdi. Ushbu natijalar xitozanni
nematodalarga qarshi kurashda ekologik xavfsiz va bargaror muqobil vosita sifatida
go‘llash imkoniyatini ko ‘rsatadi.

Kalit so‘zlar: Xitozan; Meloidogyne incognita; Nematitsid faollik;
Molekulyar massa; Deatsetillanish darajasi; Bargaror gishloq xo‘jaligi; Biopolimer;
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Tuxumdan chigishni ingibirlash; Lichinkalar o‘limi; Ta’sir mexanizmi; Ekologik
xavfsiz zararkunandalarni boshqarish.

Abstract. In this study, chitosan derived from Bombyx mori was evaluated as
a potential biopolymeric nematicide. A series of 0.5% chitosan solutions with
varying molecular weights (104-309 kDa) and degrees of deacetylation (75-91%)
were investigated for their effects on second-stage juveniles (J2) and egg hatching
of Meloidogyne incognita. The results demonstrated that the nematicidal activity of
chitosan strongly depends on its physicochemical properties. Specifically, low
molecular weight chitosan (110 kDa) with a high degree of deacetylation (>85%)
exhibited the highest efficacy, reducing larval viability by up to 74.5% and
completely inhibiting egg hatching. These findings confirm that chitosan has
significant potential as an environmentally safe and sustainable alternative for
nematode management.

Keywords: Chitosan; Meloidogyne incognita; Nematicidal activity;
Molecular weight; Degree of deacetylation; Sustainable agriculture; Biopolymer;
Egg hatching inhibition; Juvenile mortality; Mechanism-related, Eco-friendly pest
management

AnHoTauus. B HacTosI1IeM CCIeIOBaHUM XUTO3aH, ITOJTyUeHHbI 3 Bombyx
mori, ObUI OIlEHEH B KauecTBe MOTEHIMAJbHOIO OMOIOJIMMEPHOIO HeMaTUIIMIA.
PacTBopbl xuTo3aHa KoHueHTpaiueir 0,5% C pasjanuHOli MOJIeKYJIIPHOM MaccCoi
(104-309 k/la) u crenenbio neatetuaupoBanus (75-91%) GbUM M3YUEHBI MO UX
BO3JIEMICTBMIO HA JIMUYMHOK BTOPOTO Bo3pacTa (J2) u mpollecc BbUTYILJIEHMUS SIHIL
Meloidogyne incognita. [losilyueHHble pe3ysbTaThl MOKa3aau, YTO HEMaTULMIHAS
aKTMBHOCTb XMTO3aHA B 3HAUMTEJIbHOWM CTeleHM 3aBUCUT OT ero (pusuko-
XMMMWYECKUX CBOMCTB. B yacTHOCTH, XMTO3aH C HM3KOM MOJIeKysipHOM maccoin (110
k/la) ¥ BBICOKOI CTeleHbIO0 meaneTwipoBaHus (>85%) MpoaeMOHCTPUPOBA
HanbobIIYI0 3)PEKTUBHOCTb, CHUYKAS JKM3HECITOCOOHOCTD JIMUMHOK [0 74,5% u
MMOJTHOCTbIO MHTMOMPYSI BbUTyTUIEHME sull. JlaHHBbIE pe3ysbTaThl IMOATBEPIKIAIOT
BBICOKMI IIOTEHLMAJI XMUTO3aHa KaK JSKOJIOTMYECKM Oe30ITacHOM U YCTOMUYMBON
aJbTEPHATUBbBI TPAAULIMOHHBIM HEMATUIIMIAM.

KnwueBbie ciaoBa. XwutosaH; Meloidogyne incognita; HematuiugHas
aKTUMBHOCTb; MorekyssipHas Macca; CremneHb JealleTUIMPOBaHMUS; Y CTOMUYMBOE
ceJIbCKoe X03s1MCTBO; buonosmmep; VHrnbmpoBanmue BbUIyILUIeHMS siuil; ['mbenb
JIMUMHOK; MexaHusM [OeMCTBUS; OKOJIOTMYECKM Oe30ItacHOoe yIIpaBJieHue
BpeIUTeNSIMMA.

KIRISH
I1diz bo‘rtma nematodalari (Meloidogyne spp.) o‘simlik parazit nematodalari
orasida iqtisodiy jihatdan eng muhim zararkunanda hisoblanadi. Chunki ular eng
xavfli fitoparazit nematodalar bo‘lib, dunyo bo‘yicha deyarli barcha
agroekotizimlarda uchraydi, hosildorlikka katta iqtisodiy zarar yetkazadi [1].
Meloidogyne turlari bilan zararlanish natijasida jahon bo‘yicha asosiy ekinlar
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jumladan bug‘doy, pomidor va kartoshkada vyillik igtisodiy yo‘qotishlar taxminan
173 milliard AQSH dollarini tashkil etadi [2].

Hozirgi vaqtda zararkunandalarga qarshi asosan kimyoviy pestitsidlar
go‘llanilmogda, ammo ularning atrof-muhit va inson salomatligiga salbiy ta’siri
mavjud. Shu sababli ildiz bo ‘rtma nematodalariga qarshi kurashda ekologik xavfsiz
va bargaror himoya texnologiyalarini ishlab chiqgishda tabiiy parchalanadigan,
biologik faol, suvda eruvchan, biodegradatsiya, kam =zaxarlilik, tabiatda ko‘p
uchrashi kabi xususiyatlarga ega bo‘lgan manbalardan foydalanib o‘simliklarni
himoya qilishning yangi strategiyalari sifatida qaralmoqda [3].

Xitin biopolimeri tabiatda tarqalashi jihatidan sellulozadan keyin ikkinchi
o‘rinda turadi [4]. Xitozan - bu xitining deatsetillangan shakli bo‘lib, tabiiy
polisaxarid hisoblanadi. Uning kimiyoviy strukturasi tabiiy materiallar bilan
to‘ldirilgan bo‘lib tibbiyotda, ozig-ovqat va qishlog xo‘jaligi sohalarida keng
foydalaniladi. Xitozanning asosiy xususiyatlaridan biri bu uning bakteriyalarga
qarshi ta’sir ko ‘rsatib antibakterial, antioksidant qobiliyatiga egaligidir. Xitozandagi
deatsetilillash darajasining oshishi va musbat zaryadlar soni oshishi hisobiga uning
bakteritsidlik faolligi mos ravishda ortib boradi [5].

MATERIALLAR VA USULLAR

Xitozan asosidagi polimer tarkibli eritmalarining nematisid faolligi bo‘yicha
eksperimental tadgiqotlar O‘zR FA Zoologiya instituti “Umimiy parazitologiya”
laboratoriyasida (In vitro) sharoitida olib borildi. Turli xil molekulyar massa, DAD
giymatlari va eritma konsentratsiyasi 0,5% bo‘lgan xitozanning namaunalari M.
incognita nematodasi ootekasidagi tuxumlarning rivojlanishi va invazion
lichinkalarga ta’siri yuzasidan tajribalar Udalova V.B. Udalova V.]. Zinovyeva
(2010), M.S.Khalill va M.E.I.Badawy (2012), Fatma Giil Géze Ozdemir (2022),
Xan va b. (2022), Zhaogian Fan, Yukun Qin va boshqgalar (2022), Hong Nhung
Nguyen (2024) metodiklari asosida o‘tkazildi.

Statistik tahlil. Parazit nematodalarni samarali statistik baholashda olingan
natijalar o‘rtacha giymat * standart og‘ish (Mean * SD) ko‘rinishida ifodalandi.
Variantlar o‘rtasidagi farglar bir faktorli dispersion tahlili (ANOVA) orqali
ishonchlilik darajasi p < 0,05 deb gabul qilindi. preparatlarning nematitsid ta’sirini
baholashda tuxumdan chiqqan lichinkalar ulushini ifodalashda quyidagi Zhaoqian

Fan (2020) [6] formula asosida hisoblandi.
Ochilmgan tuxumlar soni

Tuxum ochilishining to‘xtash foizi = _ _
Umumiy tuxumlar soni

NATIJALAR VA MUNOZARA
Turli molekulyar massa va deatsetillanish darajasiga ega xitozan
birikmalarining M. Incognita nematodasi ootekasidagi tuxumlarning rivojlanishiga
ta’siri o‘rganildi (1-jadval).
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I-jadval
Turli molekulyar og‘irlikdagi xitozan birikmalarining M. incognita
nematodasi ootekasidagi tuxumlarning rivojlanishiga ta’siri

Tai‘riba-da Tajribaning davomiyligi (sutka) 2 yoshli Biologik
Ne qo‘llanil- lichinka- samara-
*| gan |Tajribadan| 3 | 7 | 10 | 13 [ 15 |TENREE| goriik,
preparat oldin Ootekada tuxumlarning rivojlanishi ar sont %
1. Nazorat -
ishlov 12314 | 53%1,5 | 69+1,1 | 91%1,4 | 110£2,1 | 119£2,9 | 119%2,9 -
berilma-
gan
2. 3%41) 125515 | 11%1,5 | 34%7,7 | 21%7,3 - § 5230 | 41,6
3 XZ 2 . . N _ +
410) 13326 | 20+1,7 | 14+0,9 34+1,9 745
4 514325? 103£16 | 3524 | - | 15%1,3 - § 71£2,7 68,9
> fiio‘i 101£14 | 3219 | 2120,9 | 5+0,7 | 3+0,8 ; 6120 | 604
6 (%95) 102514 | 7%0,6 | 6%0,5 | 17£1,2 | 31%1,7 61£2,1 59,8

Natijalar shuni ko ‘rsatdiki, xitozanning nematotsid faolligi uning molekulyar
massasi kamaygan sari keskin ortib boradi. Eng yuqori samara past molekulyar
massaga ega bo‘lgan Ch2 (1.10-10° g/mol) da kuzatildi, mazkur variantda tuxumlar
rivojlanishi sezilarli darajada susaygan. Xususan, 3 va 7 sutkada lichinkalar soni mos
ravishda 20+1,7 va 14#0,9 ni tashkil etgan bo‘lib, 2 yoshli lichinkalar sonining
keskin kamayishi kuzatilib, biologik samaradorlik 74,5% ni tashkil etdi. Bu natijalar
xitozanning nematodalar rivojlanishini yuqori darajada ingibirlash gobiliyatiga ega
ekanligini tasdiglaydi. Aksincha, eng yuqori molekulyar massaga ega bo‘lgan
3,09-10° g/mol (Ch5)) eng past nematotsid faollikni namoyon qilib biologik
samaradorlik 56,7% ni tashkil etdi.

Olib borilgan tadqiqotlarimizda nazorat (ishlov berilmagan) variantida
ootekadagi 123+14 tuxumlar 13-15 sutkada, Xitozanning turli DAD (%) va
malekulyar massaslaridagi 0,5% eritma bilan ishlov berilganda XZ 1-104 kDa
125%15 tuxumlar 3-10 sutkada, XZ 2-110 kDa 133+26 tuxumlar 3-7 kunda, XZ 3-
135 kDa 102%14 tuxumlar 3-10 sutkada, XZ 4-140 kDa 101%14 tuxumlar 3-13
sutkada, XZ 5-309 kDa variantda 133+25 tuxumlar 3-13 sutkada M. incognita
nematoda ootekasidagi tuxumlardan 2 yoshli lichinkalar chiqishi kuzatildi.

Tajriba davomida 2 yoshli lichinkalar ishlov berilmagan ya’ni nazorat
variantda 15 sutkada 133*26 ta, XZ(2) 7 sutkada 34*1,9 ta va XZ (6) variantdagi
102£14 nemotoda tuxumlaridan 3-13 sutka davomida 61+2;1 dona ikki yoshli
invazion lichinkalar hosil bo‘lgani aniglandi. Ushbu eritmalarning biologik
samaradorlik XZ(2)-74,5% ekanligi tajribalarimiz natijasida kuzatildi. Laboratoriya
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sharoitida XZ (2) - 110 kDa asosida olingan xitozan nematoda lichinkalar sonini
cheklashda samarali ekanligi aniglandi.

XULOSA

Olib borilgan tadqgiqotlar natijalariga ko ‘ra, xitozanning molekulyar massasi va
deatsetillanish darajasi uning Meloidogyne incognita nematodalariga biologik qarshi
kurashda samarali ta’sir ko‘rsatishi aniglandi. Past molekulyar massali (MM=110
kDa,) va yuqori deatsetillanish darajasiga (85% DAD) ega xitozan nematodalarning
harakat faoliyatini susaytirib, ularning tuxum chiqish darajasi va lichinkalar
rivojlanishi keskin kamaytirdi. Xitozan turlari M. incognita nematodalariga qarshi
samarali biologik agent sifatida tavsiya etilishi mumkin. Bu xitozanni ekologik toza,
bioparchalanuvchi va o‘simlik uchun xavfsiz nematitsid sifatida qishloq xo‘jaligida
qo‘llash imkoniyatini ochadi.
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