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ANNOTATsIVA Tezisda yog‘da eriydigan A, D3 va E vitaminlarining tovuglar tuxum mahsuldorligi, tuxum
vazni, po‘choq sifati va sarig‘ining ozuqaviy qiymatiga ta’siri bo‘yicha xorijiy tadqgigotlar tahlil gilingan.
Qoraqalpog‘istonning keskin kontinental, yozi issiq iglimi sharoitida issiglik stressini kamaytirishda E
vitaminining, keksa tovuglarda po‘choq sifatini saglashda D3 vitamini metabolitlarining ahamiyati
ko‘rsatilgan. A vitamini yetishmaganda tuxumdonning og‘ir degeneratsiyasi rivojlanib, tuxum berish
keskin kamayadi. Issiglik stressidagi tovuglarda ozugaga 12 000 XB/kg A vitamini qo‘shilishi tuxum berish
va immun javobni yaxshilagan. Ozuqadagi A vitamini 10 000-20 000 XB/kg gacha oshirilganda tuxum
vazni va po‘choq mustahkamligi ortgan, sarig‘dagi retinol chiziqli ravishda ko‘paygan. Biroq yuqori dozalar
sarig‘dagi tokoferollarni kamaytiradi va 20 000 XB/kg da lipidlar oksidlanishi kuchayadi. Demak, A
vitaminining ortiqgcha dozasi E vitamini bilan raqobatlashadi.D3 vitaminining faol metaboliti 25-OH-D3
po‘chogq sifatini yaxshilashda aynigsa samarali. Zich saqlash sharoitida 45 haftalik Lohmann tovuglariga 69
mkg/kg 25-OH-D3 berilganda po‘choq vazni oshgan, po‘choq galinlashuvi esa stress sharoitida yaqqolroq
namoyon bo‘lgan. 25-OH-D3 butun mahsuldorlik davri davomida berilganda umumiy tuxum soni
ko‘paygan va 53-87 haftalik yoshda po‘choq sifati yaxshilangan. Shu bilan birga, 25-OH-D3 faqgat o'stirish
davrida berilganda suyak sifati yaxshilangan, ammo tuxum berish va po‘choq sifatiga ta’sir gilmagan.E
vitamini 32 °C dagi surunkali issiglik stressida 500 mg/kg E vitamini olgan tovuqlarda tuxum berish 72,6 %
ni, nazorat guruhida esa 51,2 % ni tashkil etgan; tuxum vazni ham 63,1 g dan 66,6 g gacha oshgan. Ushbu
ta’sir qon plazmasida tuxum sarig‘i prekursorlari (vitellogenin) miqdorini saqlab qolish orgali amalga
oshadi. E vitamini stressdan oldin, stress paytida va undan keyin berilganda 250 mg/kg doza optimal
hisoblangan. Ozugadagi E vitamini 400 mg/kg gacha oshirilganda sarig‘dagi «-tokoferol 144 dan 477
mkg/g gacha ko‘paygan, bu esa tuxumni funksional mahsulotga aylantiradi.

AHHOTALMA B Tesuce mpoaHaaM3MpOBaHbI 3apyOeskKHbIE MCCAEOOBAHMS BIMSIHUS JXKMPOPACTBOPUMBIX
BUTaMMHOB A, D3 1 E Ha siflleHOCKOCTb Kyp, Maccy siuil, KayeCTBO CKOPJIYIbI U TUTATeIbHYI0 1IeHHOCTh
kenTka. PaccMoTpeHO 3HauveHMe BUTaMMHA E B CHMKEHUMM TeIJIOBOTO CTpecca B YUIOBUSIX Pe3KO
KOHTMHEHTAJIBHOTO M 3KapKoro JiIeTHero kKiauMmara KapakasimakcraHa, a Takke pOJIb MeTaboJUTOB
BMUTaMMHa D3 B nomjep>kaHUM KayeCcTBa CKOPIYITbI Y Kyp cTapiiero Bospacta.llpy HemocTaTke BUTaMMHA
A pasBuBaeTcs BbIpaskeHHas JereHepanusi SMYHNKOB, BCJIEICTBYE YEro SMIeHOCKOCTbh Pe3KO CHIKAETCS.
HobGaByieHne B palMOH Kyp, IOABEpPraiomyuxcsi TerioBoMy crpeccy, 12 000 ME/kr ButamMuHa A
CITOCOOCTBYET YIIYUIIEHUIO SAIEHOCKOCTY M MMMYHHOTO OTBeTa. [Ipy MOBbIIIEHUN COoepKaHNsI BUTAMMHA
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A B panone mo 10 000-20 000 ME/Kr yBeIMUMBAIOTCSI Macca SIUI], M TPOUHOCTb CKOPIYTIbI, @ KOJIMYECTBO
peTMHOJIa B JKeJITKe Bo3pacTaeT JiMHelHO. OgHAKO BBICOKME A03bl BUTaAMMHA A CHIDKAIOT copepykaHue
TOKO(EPOJIOB B JKeNTKe, a mpu ypoBHe 20 000 ME/Kr ycuamBaeTcs okucieHue aunuaoB. CiieqoBaTelbHoO,
M36BITOYHOE KOJIMYECTBO BUTAaMMHA A MOKET BCTYIAaTh B aHTArOHMUCTUYECKME OTHOIIEHUSI C BUTAMUHOM
E.AKTUBHBI MeTa6oauT BuTamuHua D3 — 25-OH-D3 — ocobeHHO 3¢ PeKTUBEeH i YIyUllleH)s] KauecTBa
SIMYHOM CKOpIyIbL. IIpy comepskaHuyM Kyp IOpoabl Lohmann B yOIOBUSIX BBICOKOW IUIOTHOCTM ITOCAIKMU
nmob6asienne 69 MKr/kr 25-OH-D3 B panyoH 45-HemeqbHbIX Kyp CIIOCOOCTBOBAIO YBEIMUYEHMIO MACChI
CKOPJIYTIbI, a TIOBBINIEHME €€ TOMIIYHBI ObUIO 0OoJiee BBIPAKEHHBIM B YCIOBUSX CTpecca. IIpu
ucnonb3oBaHuy 25-OH-D3 Ha TPOTSDKEHMM BCEro MPOAYKTMBHOIO IEpMOoa YBEJIMUMBAIOCh 00IIee
KOJIMYECTBO CHECEHHBIX SIUII U YIYUIIaJIOCh KauecTBO CKOPIYIIBI B Bo3pacte 53—87 Hepmenb. BmecTe ¢ Tem
npumeHenyue 25-OH-D3 TonbKO B Tepuof, BbIpAIIMBAHMS YIYYIIAIO0 KAayeCTBO KOCTHOV TKaHM, HO He
OKa3bIBaji0 CYIIECTBEHHOTO BMSHUS Ha SWAIIEHOCKOCTh U KauyeCTBO CKOPAyHbLIIpM XpoHMYECKOM
TeIIOBOM cTpecce Tipu Temreparype 32 °C y Kyp, momyuyaBimmx 500 mr/Kr ButamuHa E, sSi1[eHOCKOCTb
coctaBmuiia 72,6 %, Torma Kak B KOHTPOJIBHOJN I'PYyIIIe NaHHbIA MOKasaTenab paBHsIcs 51,2 %. Macca stun
Takke yBeMMumMiaach ¢ 63,1 mo 66,6 T. [aHHbIi 3ddeKT cBSI3aH € TOAJepKaHMeM YpPOBHS
MpeAlIeCTBeHHUKOB KeTKa siia (BUTTeNOreHNHA) B ma3Me KpoBu. [Ipu ipuMeHeHuu ButamuHa E mo,
BO BpeMsI U TIOCJe BO3JECTBMSI TEIUIOBOTO CTpecca OITMMAaIbHOM cuuTaeTcst mo3a 250 mr/kr. Ilpwu
yBeIMUEHUM comepskaHus BuramyuHa E B paumone mo 400 MI/KT KOJIMUYECTBO (-TOKO(eposia B SKEJITKE
TIOBBIMIAIOCh CO 144 mo 477 MKI/T, YTO CIIOCOOCTBYET IOBBIIIEHNUIO (YHKIIMOHAIBHON U MUTATEIbHOM
LIeHHOCTH SIUII,.

assTrAcT This thesis analyzes foreign research on the effects of fat-soluble vitamins A, D3, and E on hen
egg production, egg weight, eggshell quality, and the nutritional value of egg yolk. The importance of
vitamin E in reducing heat stress under the hot summer conditions and sharply continental climate of
Karakalpakstan is highlighted, along with the role of vitamin D3 metabolites in maintaining eggshell
quality in older laying hens.Vitamin A deficiency causes severe ovarian degeneration, resulting in a
significant decline in egg production. Supplementing the diets of heat-stressed hens with 12,000 IU/kg of
vitamin A improves egg production and immune response. Increasing dietary vitamin A levels to 10,000-
20,000 1U/kg enhances egg weight and eggshell strength, while yolk retinol content increases linearly.
However, high doses reduce tocopherol concentrations in the yolk, and at 20,000 IU/kg, lipid oxidation
increases. Therefore, excessive vitamin A supplementation may interfere with vitamin E metabolism.The
active metabolite of vitamin D3, 25-OH-D3, is particularly effective in improving eggshell quality. Under
high stocking-density conditions, supplementation of the diet of 45-week-old Lohmann hens with 69
pg/kg of 25-OH-D3 increased eggshell weight, while the improvement in eggshell thickness was more
pronounced under stress conditions. When 25-OH-D3 was supplied throughout the entire laying period,
the total number of eggs increased, and eggshell quality improved in hens aged 53-87 weeks. However,
supplementation with 25-OH-D3 only during the rearing period improved bone quality but did not
significantly affect egg production or eggshell quality.Under chronic heat stress at 32 °C, hens receiving
500 mg/kg of vitamin E achieved an egg production rate of 72.6%, compared with 51.2% in the control
group. Egg weight also increased from 63.1 g to 66.6 g. This effect is associated with maintaining the
concentration of egg yolk precursors (vitellogenin) in blood plasma. When vitamin E is administered
before, during, and after heat stress, a dose of 250 mg/kg is considered optimal. Increasing dietary vitamin
E to 400 mg/kg raised the o-tocopherol content in egg yolk from 144 to 477 ng/g, thereby increasing the
functional and nutritional value of eggs.

KALIT so‘zLAR tuxum vyo'nalishidagi tovuqlar, A vitamini, D3 vitamini, 25-gidroksixolekalsiferol, E
vitamini, tuxum mahsuldorligi, po‘choq sifati, issiglik stressi.

KNIOYEBBIE CNOBA Kypbl  SIMYHOTO  HampaBieHusl, BuUTaMMH A, ButamuH D3,  25-
rUapokcuxonexkanbuyudeposn, BuTamuH E, siilieHOCKOCTb, KaueCTBO CKOPITYTIBI, TETVIOBOI CTPecC.

kevyworbDs laying hens, vitamin A, vitamin D3, 25-hydroxycholecalciferol, vitamin E, egg production,
eggshell quality, heat stress.
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Mavzuning dolzarbligi. Respublikamiz iqtisodiyotiga salmogqli hissa qosib kelayotgan
qisloq xo0jaligining asosiy tarmogi bolgan parrandacilik sohasini rivojlantiris, uning
rentabelligini osirisda mas’uliyati ceklangan jamiyatlar, fermer, sirkat, hamda saxsiy
yordamci xojaliklarda gust, tuxum yunalsidagi parrandalar bos sonini kopaytiris, ularning
maxsuldorligini osiris, maxsulot sifatini yaxsilas, ularni togri parvarislas, sohada ucrab
turgan yuqumli, yuqumsiz va parazitar kasalliklarni oldini olis hamda davolasdagi tizimli
tadbirlar yolga qoyilmoqda.

Quslarning turli kasalliklari parrandacilik ucun katta xavf hisoblanadi. Quglar orasida
vitamin etishmasligi kasalliklari katta iqtisodiy zarar keltiradigan muammolardan biri
ekanligi hammaga ma’lum. Tuxum yo'nalishidagi tovuq krosslari yiliga 300 donadan ortiq
tuxum beradi, bu esa ularning vitaminlarga bo‘lgan ehtiyojini keskin oshiradi. Parranda
organizmi vitaminlarning ko‘pchiligini sintez gila olmaydi: masalan, E vitamini to‘liq ozuqa
orgali ta’minlanishi kerak. Faqgat klinik yetishmovchilikning oldini oluvchi me’yorlar
zamonaviy sharoitda optimal salomatlik va mahsuldorlikni ta’minlamasligi mumdkin,
shuning uchun vitamin me’yorlariga xavfsizlik zaxirasi qo‘shish tavsiya etiladi.

Qoraqgalpog‘iston sharoitida yoz oylarida havo harorati uzoq vaqt 35-40 °C dan oshadi,
bu tuxum beruvchi tovuglarda surunkali issiglik stressini keltirib chiqaradi. Issiglik stressi
tuxum sarig‘i kattaligi va umumiy tuxum ishlab chigarishni sezilarli darajada kamaytiradi.
Bundan tashgari, tuxum po‘chog‘ining yorilishi va sinishi tuxumlarning taxminan 3 % ida
uchrab, iqtisodiy =zarar keltiradi. Shu sababli A, D3 va E vitaminlarining tuxum
mahsuldorligiga ta’sirini mintaga sharoitiga moslab organish dolzarb hisoblanadi.
Veterinariya sohasida biologik va kimyoviy preparatlar tanqisligi muammosi yanada
murakkablasgib, kasalliklarning kengroq tarqalisiga imkon yaratadi.

Material va usullar: Tadgiqotda tuxum berish intensivligi (%), tuxum vazni (g),
po‘choq qalinligi va mustahkamligi, sarig‘dagi retinol va «-tokoferol miqdori ko‘rsatkichlari
solishtirildi.

Tadgiqotda natijalar: Tahlil shuni ko'rsatdiki, uchala vitamin ham tuxum
mahsuldorligiga ta’sir qiladi, biroq ularning asosiy ta’sir yonalishi turlicha: A vitamini —
tuxum berish va sarig‘ning ozuqaviy giymatiga, D3 vitamini — po‘choq sifatiga, E vitamini —
issiglik stressi sharoitida tuxum berishni saqlab qolishga.

Vitamin Asosiy funksiyasi = Yetishmovchilik Tadqiqotlarda Tuxum
belgilari samarali doza mahsuldorligiga
ta’siri
A (retinol) Epiteliy to‘qimasi, Tuxumdon Kamida 5 000 Tuxum vazni va
korish, immunitet, = degeneratsiyasi, XB/kg; issiqlik po‘chog
reproduksiya tuxum berishning stressida 12 000 mustahkamligi oshadi,
keskin pasayishi XB/kg sarig‘da retinol
to‘planadi
D3 (xolekalsiferol, = Kalsiy-fosfor Yupga va yumshoq = 25-OH-D3 — 69 Po‘choq vazni va
25-OH-D3) almashinuvi, po‘choq, mkg/kg qalinligi oshadi,
po‘choq hosil osteoporoz, tuxum aynigsa keksa
bo'lishi, suyak berishning tovuglarda
mineralizatsiyasi kamayishi
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E (0-tokoferol) Antioksidant, Ovulyatsiyaning Issiglik stressida = Issiqlik stressida
hujayra susayishi, embrion = 250-500 mg/kg tuxum berish va tuxum
membranalarini o‘limi vazni saglanadi, sarig’
himoyalash, oksidlanishi kamayadi
reproduksiya

A vitamini. A vitamini yetishmaganda tuxumdonning og‘ir degeneratsiyasi rivojlanib,
tuxum berish keskin kamayadi. Issiqlik stressidagi tovuqglarda ozugaga 12 000 XB/kg A
vitamini qo‘shilishi tuxum berish va immun javobni yaxshilagan. Ozugadagi A vitamini 10
000-20 000 XB/kg gacha oshirilganda tuxum vazni va po‘choq mustahkamligi ortgan,
sarig‘dagi retinol chizigli ravishda ko‘paygan. Biroq yuqori dozalar sarig‘dagi tokoferollarni
kamaytiradi va 20 000 XB/kg da lipidlar oksidlanishi kuchayadi. Demak, A vitaminining
ortiqcha dozasi E vitamini bilan raqobatlashadi.

D3 vitamini. D3 vitaminining faol metaboliti 25-OH-D3 po‘choq sifatini yaxshilashda
aynigsa samarali. Zich saqglash sharoitida 45 haftalik Lohmann tovuglariga 69 mkg/kg 25-
OH-D3 berilganda po‘choq vazni oshgan, po‘choq qalinlashuvi esa stress sharoitida
yaqqolroq namoyon bo‘lgan. 25-OH-D3 butun mahsuldorlik davri davomida berilganda
umumiy tuxum soni ko‘paygan va 53-87 haftalik yoshda po‘choq sifati yaxshilangan. Shu
bilan birga, 25-OH-D3 faqat o'stirish davrida berilganda suyak sifati yaxshilangan, ammo
tuxum berish va po‘choq sifatiga ta’sir gilmagan.

E vitamini. 32 °C dagi surunkali issiglik stressida 500 mg/kg E vitamini olgan
tovuglarda tuxum berish 72,6 % ni, nazorat guruhida esa 51,2 % ni tashkil etgan; tuxum
vazni ham 63,1 g dan 66,6 g gacha oshgan. Ushbu ta’sir qon plazmasida tuxum sarig‘i
prekursorlari (vitellogenin) miqdorini saqglab qolish orqgali amalga oshadi. E vitamini
stressdan oldin, stress paytida va undan keyin berilganda 250 mg/kg doza optimal
hisoblangan. Ozuqadagi E vitamini 400 mg/kg gacha oshirilganda sarig‘dagi o-tokoferol 144
dan 477 mkg/g gacha ko‘paygan, bu esa tuxumni funksional mahsulotga aylantiradi.

XULOSALAR

A, D3 va E vitaminlari tuxum mahsuldorligini bir-birini to‘ldiruvchi yo‘llar bilan
oshiradi: A vitamini reproduktiv funksiya va sarig® sifatini, D3 vitamini po‘choq
mustahkamligini, E vitamini esa issiglik stressiga chidamlilikni ta’minlaydi.
Qoragqalpog‘istonning issiq iglimi sharoitida bu vitaminlarni muvozanatli berish tuxum
berishning yozgi pasayishini kamaytirishning samarali yo‘li hisoblanadi.

Amaliyot uchun tavsiya:

1. Yoz oylarida (iyun—avgust) tovuqlar ozuqasidagi E vitaminini 250 mg/kg gacha oshirish,
issiglik boshlanishidan oldin berishni boshlash.
2. Tuxum berishning ikkinchi yarmida (50 haftalikdan keyin) po‘choq sifatini saglash uchun

D3 vitamini bilan birga 25-OH-D3 metabolitidan foydalanish.

3. A vitaminini 10 000-12 000 XB/kg atrofida berish; 20 000 XB/kg dan oshirmaslik, chunki

u E vitamini so‘rilishini pasaytiradi.

4. Yog‘da eriydigan vitaminlar oksidlanmasligi uchun premikslarni salqin va gqorong’i joyda
saqlash.

5. Mintaga sharoitida optimal dozalarni aniglash uchun mahalliy xo‘jaliklarda ishlab
chiqarish tajribalarini o‘tkazish.
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