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Tadgiqatin maqsadi CYMMIT-don (Mexsika) alinmis 102 ixigat haploid
yumsgaq bugda xatti iizorinda A-PAGE iisulu asasinda genetix miixtalifliyin dyronil-
masidir. Biitiin xatlor iizra 48 spextr va 47 pattern askar olunmusdur ki, onlarin
axsariyyatinda polimorfizm miisahida edilmigdir. w- zonasinda 18 spextr va 19 pat-
tern agkar edilmisgdir. Bu, hamin zonada digor zonalara nisbaton daha ¢ox spextrin
oldugunu gostorir. y- va p- zonalarinda, uygun olaraq, 12 vo 9 spextr, hamcinin 19
vo 12 pattern geyds alinmisdir. a- zonasinda spextrlorin birtarafli elextroforezda
(one dimension) yaxst ayrila bilmamasi sababindan pattern miixtalifliyi az olmusg-
dur. Bu zonada 7 pattern va 9 spextr oyronilmisdir. Nei diisturunun xomoyilo 4
zonanin- w, y, B va a- har biri iigiin genetix miixtaliflix indexsi hesablanmigdir. Apa-
rilmig hesablamalara gora daha ¢ox genetix miixtaliflix y-zonasinda (H=0.872), bir
qador az w- (H=0.767) va - (H=0.714) zonalarinda, an az isa a- zonasinda
(H=0.646 ) miisahida olunmugdur. Klaster analizi Nei va Li oxsarliq indexsi asa-
sinda genotiplari 9 qrupa bolmiisdiir. Bunlara baxmayaraq bazi xatlor oxsar vali-
deynlora malixdirlor. Homin iisullar asasinda xatlor arasinda ¢oxlu genetix miixto-
liflix miisahida olunmugdur. Alinan naticalara asaslanaraq qeyd etmox lazimdir ki,
ehtiyat ziilallarinin elextroforez analizi ilo poliaxrilamid gelinda genotiplori qrup-
lagdirmaq ¢ox alveriglidir. Patternlorlo morfoloji alamatlor arasinda alaqalorin Oyro-
nilmasi naticada siinbiilciikdaxi danin say: ilo patternlor arasinda xorrelyasiyanin
oldugunu gostormisdir ki, bundan da bir marker ximi moahsuldarliigin artiridmasin-
da istifada edilmasi maslahat goriiliir.

irxigat haploid (Dabl haploid) yumsaq bugdalar homoziqot ve saf
olduglar1 iiciin onlardan selexsiyada sort ve ya hibridlerin alinmasinda
istifade etmox miimkiindiir. Bu ssbabden onlarin genetix miixtoaliflix
xlisusiyyetlorinin morfoloji, DNT vo protein analizlori ssasinda oyronil-
mosi mithiim shemiyyet dasiyir. Qliadin ve gliitenin proteinleri bugdanin
ehtiyat ziilallarinin 80%-ni tegkil edir. Onlarin 40%-i qliadinlerdir.
Qliiteninlor polimer proteinlar sayilir ve onlarin monomer vahidleri ixi
hissoyo HMW (high molecular weight- yiiksox molexul cokili) vo LMW-
yo (low molecular weight- asag1i molexul c¢oxkili) boliiniir. Qliadinler mo-
nomer proteinlordir ve Acid-PAGE {izerinde hersketlilix xilisusiyyetlori
asasinda 4 hissoya- - y- B- vo a- ya ayrilirlar. Bir cox qliadin allellorinin
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6 osas lokusu birinci ve altinei xromosomlarin iizerinde yerlasib (4).
Homgcinin, tesdiq olunmusdur i, ¢cox az sayda olan minor loxuslar Gli-
3, Gli-5 vo Gli-6 bezi gliadin spexktrlorini kodlagdirir (5). Habels, gliadin
patternlarinds ¢oxlu polimorfizm tesdiq edilmisdir (9). Miixtslif gliadin
allellorinin Komponentlari bugda genotiplerinin qruplasdirilmasinda sl-
veriglidir. Bundan olave, qgliadin allellori ilo gliiteninin moéhkemliyi (8),
bitkilerin morfoloji slametleri ve atraf miihite adaptasiyasi arasinda miis-
bat xorrelyasiyanin varligi tesdiglonmisdir (2). Bu tedgigat CYMMIT-dan
(Mexksika) alinmis 102 ikiqat haploid yumsgaq bugda xotti {izerinde gene-
tik miixtelifliyin A-PAGE metodu ssasinda 6yrenilmesi maqsadi ils apa-
rilmisdir.

Material vo metodlar

Qliadin ehtiyat ziilallarinin elektroforezi Bushuk ve Zilman meto-
dunun modifikasiyasi olan F.A.Poperelyanin (10) tedqigat iisulu esasin-
da aparilmisdir. Qliadinin spektrlerinin taninmasi ii¢iin her bir gelds
Anza genotipinden marker kimi istifade edilmigdir. Patternlorin (spex-
trlerin hor bir genotipds zonalar iizre emsls gotirdiyi struxtura pattern
deyilir) nomrslonmasi onlarin har zonada bir-birilo miiqayise edilmsesi,
sonra ise tekrarlar nezere alinmadan biitiin patternlers nomre verilmosi
yolu ile yerine yetirilmigdir. Belo ki, miisyyen bir pattern genotiplerds
tokrar olunmussa, o patterns yeni bir reqem verilmemis ve bu qayda ils
biitiin patternler taninmisdir (7). Genetik miixteliflik asagida gosteril-
mis Nei diisturu ssasinda 4 zonanin hoar biri liciin hesablanmigdir:

H=1-) Pi’
H - genetix miixteliflix indexsi; Pi - her bir patternin zonalarda olan
tezliyidir (3).

Klaster analizi Nei ve Li oxsarlig indexsile UPGMA metodunu tet-
biq etmoexle qurulmugdur. Oxsarliq indeksi asagidaki formulla teyin
edilmigdir:

GS=2N,/(N,+N,)

burada Ni- i genotipinde Nj- j genotipindexi spextrlor; Nij- hor iki ge-
notipde miisahide olunmug spextrlordir. Protein patternleri ile morfoloji
olamatlor arasinda slagenin Oyrenilmesinde «t test» tisulundan istifads
edilmigdir.

Naticalor vo onlarin miizakirasi

Biitiin genotipler arasinda cemi 48 spextr veo 47 pattern askar edil-
migdir ve onlarin oxseriyyetinds polimorfizm miigahide olunmusdur. -
zonasinda 18 spextr ve 19 miixtslif pattern Oyrenilmigsdir. Spextrlor ara-
sinda ®-12 vo »-15, uygun olaraq, 99.01 % ve 98.03 % tezlik toskil etmis,
®-18 iso 0.98 % olmagla yalniz bir genotipde miisahide olunmugdur. Bu
zonada -5 patterni 44 genotipde 43.13 %, -1 patterni 17 genotipde
16.66 % vo ®w-11 patterni 13 genotipde 12.74 % askar edilmisdir. y- zona-
sinda comi 12 spektr toyin olunmusdur; y-4 92.15 %, y-7 85.29 % tezlix
toskil etmisdir. Bu zonada 19 pattern o6yrenilmisdir; y-4 ve y-6 patternlori,
miivafiq olaraq, 19.6 % ve 18.62 % tezlikle qeyde alindiglar1 halda, y-2, y-
8, v-9, y-15, v-16, y-17, y-18 va y-19 patternlerinin her biri yalniz bir genotipde
miiayyen edilmiglor.
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B- zonasinda 9 spextr toyin edilmisdir; B-2 ve B-5 spextrlorinin har
biri 99 %, B-6 vo PB-7 spektrlorinin her biri ise 97.05 % tezliys malik
olmuglar. Bu zonada comi 12 pattern askar edilmisdir. Yiiksox tezlix (-4
patterninde 44.11 % olmaqla 45 genotipda, bir godor az 25.49 % olmagqg-
la B-5 patterninde 26 genotipde 6yrenilmisdir. Asag1 tezlik ise B-6, -8,
B-9, B-11 ve B-12 patternlorinde miisahide olunmugsdur. Patternlerin zaif
miixtelifliyi o- zonasinda spextrlorin birterafli elextroforezds (one di-
mension) tam ayrila bilmemasi ile slagadar izlenilmigdir (6).
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Sexk. 1. Ixigat haploid yumsaq bugdalarin gliadin spextrlari:
14= Anza 15= Bezostaya.

Burada miixtelifliyin azliginin sebebi bir spextr oavezine bir neco
spektrin miisahide edilmasi ehtimali ola biler. Bu zonada comi 7 pattern
miiayyon edilmigdir. a-2, a-3 ve a-1 patternleri yiliksox tezliye malik ol-
muslar. a- zonasinda 9 spextr askar olunmusdur. Nei disturunu tetbiq
etmoklo hor 4 zona iiciin genetik miixtaliflik hesablanmigdir. Hesabla-
malar naticesinde y- (H= 0.872) boyiik, o- (H= 0.767) ve B- zonalar1 (H=
0.714) ise nisbeten az miixtelifliye malix olmuslar. a- zonasinda (H=
0.646) ise an asag1 miixtaliflik miigahide olunmusdur.

Klaster analizi biitiin genotiplori 0.828 amsalinda 9 qrupa bdol-
miisdiir (sekil.2). Qruplar daxilinde genotiplor genetix oxsarliq ssasinda
daha yaxin olduglari halda, qruplar arasinda onlar bu gosterici iizre bir-
birlerinden daha uzaqdirlar. Bu natice asasinda heterozise nail olmaq
iiclin uzaq qruplardan istifade etmex mimxiindiir.

Baxmayaraq ki, bazi xetlor oxsar valideynlere malixkdir, yuxarida
gostorilon metodlarin tetbiqi ile xatler arasinda zengin genetix miixtolif-
lix agkar olunmugdur. Patternlerle morfoloji slametlor arasinda slaqgsle-
rin Oyrenilmesi neticesinde siinbiilciikdoxi denlerin sayi ile patternler
arasinda kKorrelyasiya miiayyon olunmusdur. Mévcud xorrelyasiyadan bir
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marker Kimi mahsuldarligin artirilmasinda istifade etmox olar. Genotip-
lori yiiksok soviyyade qruplagdirmaq gabiliyyetine malixk olmasi, hamci-
nin otraf miihit tesirlerine meruz qalmamasi qliadin patternlerinden
bugdanin genetix miixtalifliyinin tedqiqginde cox genis istifads edilmosi-
no imkan verir. Hou (1) A-PAGE metodunun bugdanin riiseym plazma-
sinin toedgiginde ve onun teyininde istifade olunmasini tévsiye edib.

Coadval 1
Sacaralar vo biitiin genotiplords 6yranilon qliadin patternloari

Qliadin patternlori

No. Secaralar

B Y

1 CMH79A.955/CMI74A.487//CMHS1A...

2 CMHT79A.955/CMH74A.487//CMHS81A.744/3/...

3 CMHT79A.955/CMHT74A.487//CMHS1A.744...

4 TEG/GANFRENCH/6/CMH79A.955/4/AGA/3/4%...
5 TEG/GANFRENCH/6/CMH79A.955/4/...

6 TEG/GANFRENCH/6/CMH79A.955/4/AGA/3/...

7 TEG/GANFRENCH,/6/CMH79A.955/4/...

8 CMHS80.638/CMH75A.411//CMHS0.638...

9 CMHS80.638/CMH75A.411//CMHS80.638/3/ELVIRA...
10 CMHS0.638/CMH75A.411// ...

11 CMHS80.638/CMH75A.411//CMHS80.638/3/ ...

12 CMHS80.638/CMH75A.411//CMHS0.638...

13 CMHS80.638/CMH75A.411//CMHS0.638/3/ELVIRA.
14 CMHS82A.1294/CMH84.3621//CMHS1.749..

15 TEG/GANFRENCH...

16 CMHS83.2517/GANFRENCH. ..

17 TEG//CMH82A.1294/CMH84.3621/3/ELVIRA...

18 TEG//CMH82A.1294/CMH84.3621/3/...

19 CMH79A.955/4/AGA /3/4*SN64/CNO67//...

20 TEG//CMHS82A.1294/CMH84.3621/3/ELVIRA..

21 CMH82A.1294/CMH84.3621//CMHS81.749/3/...

22 CMHS83.2517/GANFRENCH. ..

23 CMHS83.2517/GANFRENCH. ..

24 CMHS82A.1294/CMH84.3621//CMH81.749/3/ ...

25 CMHT79A.955/4/AGA/3/4*SN64/CNO67//INIA6S. ..
26 CMHS83.2517/GANFRENCH. ..

27 CMH79A.955/4/AGA/3/4*SN64...

28 CMH79A.955/CMHT74A.487//CMHS1A...

29 CMH79A.955/CMHT74A.487//CMHS1A.744/3/...
30 CMH79A.955/CMH74A.487...

31 CMH79A.955/CMH74A.487//CMHS1A.744...

32 CMH79A.955/CMH74A.487//CMHS1A...

33 CMH80.638/CMHT75A.411//CMHS0.638...

34 CMH80.638/CMHT75A.411//CMHS0.638/3/...

35 CMH79A.955/4/AGA/3/4%SN64/CNO67T//...

36 CMHT79A.955/4/AGA/3/4*SN64/CNO67//INIA6G...
37 CMHT79A.955/4/AGA/3/4%...

38 CMH79A.955/4/AGA/3/4*SN64...

39 CMHT79A.955/4/AGA...

40 SIDS10/3/KAUZ//STAR/LUCO...

41 TEG/GANFRENCH...

42 CMHS82A.1294/CMH84.3621//CMHS81.749...

43 CMHS82A.1294/NEIXIANG184//ELVIRA

44 CMHT79A.955/4/AGA/3/4*SN64/CNO67T//...

45 CMH80.638/CMH75A.411//CMH80.638/3/STAR...
46 CMH80.638/CMHT75A.411//...

47 CMH80.638/CMHT75A.411//CMHS80.638...
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Codval 1-in ard:

Qliadin patternlori

No. Secaralar

a B Y [0)
48 CMH80.638/CMH75A.411... 3 4 10 11
49 CMH80.638/CMH75A.411//CMH80.638/3/... 3 4 11 11
50 CMH80.638/CMH75A.411//... 2 4 6 5
51 CMH80.638/CMH75A.411//CMH80.638/3/... 2 4 4 5
52 CMH80.638/CMHT75A... 4 5 13 14
53 CMH80.638/CMH75A.411//CMH80.638/3/WBLLL1... 2 4 4 5
54 CMH79A.955/4/AGA/3/4*SN64/CNO67... 2 4 4 5
55 CMHT79A.955/4/AGA/3/4*SN64/... 2 4 6 5
56 CMH79A.955/4/AGA/3/4*SN64/CNO67//... 2 4 6 5
57 CMHT79A.955/4/AGA/3/4*SN64/CNO67//INIAG6G... 2 4 4 5
58 CMHT79A.955/4/AGA... 2 4 5 5
59 CMH76.1084/2%*CMH72A.429//ELVIRA/6/... 2 5 11 17
60 CMHT79A.955/4/AGA/3/4*SN64/CNO67... 2 5 6 5
61 CMH79A.955/4/AGA/3/4%*SN64/CNO67//... 2 5 6 5
62 CMH74A.630/SX/CNO79/3/SW89-5124%2/FASAN... 1 3 1 1
63 CMH83.2517/GANFRENCH... 1 1 1 1
64 CMH79A.955/4/AGA/3/4%SN64/CNO67// ... 2 5 4 5
65 CMH79A.955/4/AGA/3/... 2 5 5 5
66 CMH79A.955/4/AGA/3/4%*SN64/CNO67//INIA6G... 2 5 4 5
67 CMH74A.630/SX/CNO79/3/SW89-5124%2/... 5 3 1 1
68 CMHT79A.955/4/AGA/3/4%*SN64/CNO67... 2 5 6 5
69 SIDS10/3/KAUZ//STAR/LUCO-M/6/... 3 5 10 11
70 CMH79A.955/4/AGA/3/4*SN64... 2 5 5 5
71 CMH79A.955/4/AGA/3/4... 2 4 5 5
72 CMH79A.955/4/AGA/3/4*SN64/CNO67// ... 2 5 6 5
73 CMH79A.955/CMH74A.487//CMH81A.744/3/... 1 5 18 18
74 CMH79A.1380/GANFRENCH/6/CMH9A.955/4/... 3 10 12 11
75 CMH76.1084/2*CMH72A.429//ELVIRA/6/... 1 1 1 1
76 CMH83.2578/GANFRENCH/6/... 3 9 8 8
77 CMH76.1084/2*CMHT72A.429//... 3 4 12 11
78 CMH83.2517/ELVIRA/6/CMH79A.955/4/AGA... 1 1 1 1
79 CMH81.794/4/CHEN/AEGILOPS (TAUS)... 2 4 5 5
80 CMH76.1084/2*CMH72A.429//ELVIRA/6/... 1 3 3 1
81 VEE/CMH77A.917//VEE/3/ELVIRA/6/... 2 5 4 7
82 CMH83.2517/ELVIRA/6/CMH79A.955... 2 4 4 5
83 CMH79A.955/CMH74A.487//CMH81A.744/3/... 1 1 1 1
84 CMH76.1084/2*CMH72... 1 1 3 4
85 VEE/CMHT77A.917//VEE/3/... 3 8 9 8
86 CMH76.1084/2*CMH72A.429//ELVIRA... 2 5 5 5
87 CMH83.2517/ELVIRA/6/CMH79A.955/4/AGA... 3 4 11 11
88 CMH80.638/CMH75A.411//CMH80.638/3/... 3 4 12 12
89 CMH80.638/CMH75A.411//CMH80.638/3/CHIBIA... 2 5 6 5
90 CMH80.638/CMH75A.411//CMH80.638/3/... 1 2 1 1
91 CMHS80.638/CMH75A.411//CMH80.638/3/STAR/ ... 4 4 13 13
92 CMH80.638/CMH75A.411//CMH80.638/3/STAR/ ... 4 5 14 13
93 CMH80.638/CMH75A.411//CMH80.638/3/... 4 4 13 13
94 CMH80.638/CMH75A.411//CMH80.638... 2 5 4 5
95 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA... 2 12 10 19
96 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA... 2 4 4 5
97 CMH80.638/CMH75A.411//... 3 4 10 11
98 CMH80.638/CMH75A.411//CMH80.638/3/... 2 6 6 7
99 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA... 3 4 11 11
100 CMH80.638/CMH75A.411//CMH80.638/3/... 2 4 6 5
101 CMH80.638/CMH75A.411//CMH80.638/3/ELVIRA 2 5 4 5
102 CMH80.638/CMH75A.411//... 2 5 4 5
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Biitiin genotiplorde miisahide olunanan a, B, y vo
w-zonalarinda miixtslif patternlarin idioqrammasi.
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W3YYEHME A-PAGE METO/IOM TrEHETUYECKOW U3MEHUMBOCTHU
3AITACHBIX I''TMAJIMHOBBIX BEJIKOB U UX CBA31 C MOP®OJIOTMYECKUMHA
INPU3HAKAMM Y IBOUMHBIX I'AIVION 0B MATI'KOU INIIEHUIBI

JKM.O4XKATH, D .M.AXYHIOBA, I'.'6.CAIBIXOB, C.5.CAJIBIXOBA,
A.JO.KEPUMOB, C.Ix.CAJTAEBA

PE3IOME

Lenbto uccnenopanuii sieriiock u3ydenne A-PAGE MeTomoM reHeTHIeCKoro pa3sHoo0-
pasus y ABOMHBIX rarion08 102 uHui MATKOH TeHMIb], TonydeHHbx o CYMMIT (Mek-
cuka). M3ydeHHble JIMHUN OTIMYaINCh MIMPOKUM nosmmopdusmom. Ilo BceM JMHMAM OBLIO
BBISIBIICHO 48 cHEKTpoB U 47 MaTTEpHOB. YCTaHOBIICHO, YTO ®-30HA XapakTepHusyercs: Ooiee
BBICOKOI M3MEHYHBOCTEIO, B 3TOU 30HE 0OHapyxkeHo 18 crmekrpoB u 19 marrepHOB. B v- 1 -
30HAax, COOTBETCTBEHHO, 12 1 9 cniektpos, 19 u 12 narrepHoB. BBuay ncnonp3oBaHust O1HOHA-
IIPaBJIEHHOTO IEKTPodopesa B 0-30HE CIEKTPHI BBIABUINCH HETIOJIHOCTHIO, BCETO OOHAPYKEHO
7 marrepHOB U 9 criekTpoB. C moMomIsio ypaBHeHHsT Nei 1o BceM 4 30HaM: o, 3, Y B @ BBIYHC-
JICH MHAEKC N3MEHYMBOCTH. PacdeTsl mokazann HauOOIbIIyI0 TEHETHIECKYI0 H3MEHUYNBOCTD B
v-3one (H=0,872), cpaBHuTenbHO MeHbInyl0 B m-30He (H=0,767) u B-30ne (0,714) u Ham-
MeHblIyto B 0-30He (H=0,646). Ha ocHoBe knacrepHoro ananusa Nei u Li, o unuekcy cxon-
CTBa F€HOTHIIBI pacipeneneHs! Ha 9 rpymm. [IpennoskeHHast cucTeMa OIEHKH 3allaCHBIX TJIHa-
JIMHOB METOJIOM 3JIEKTpodope3a B IMOJMAKPHIAMHUIHOM relie B COYETaHWH € MOpQoJornye-
CKUMH MPU3HAKaMH MOXKET OBITh HCIOJIB30BaHa JJIsl IPOrHO3UPOBAHUS yposkaiiHocTH. B yacT-
HOCTH, YCTAaHOBJICHa KOPPENIATHBHASA CBA3b MEXIy MaTTePHAMHU M YHCIOM 3€peH B Kojoce. B
LEJIOM MpPeCTaBICHHbIE YKCIIEPHUMEHTAIBHBIE JaHHBIE CO3AAI0T MPEANOCHUTKA IS UCIOIb30-
BaHus A-PAGE MeTozna B kauecTBe MapKepa B IPAKTHUECKON CENEKIUH.
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SUMMARY

The aim of the research is to study genetic diversity of 102 double haploid wheat from
CYMMIT on the basis of A-Page method. 48 bands and 47 different patterns were found out in
the studied lines with polymorphism in most of them. It is defined, that @ zone is more vari-

able and possesses 18 bands and 19 patterns. In y and £ zonas, respectively, there are 12 and
9 bands and 19 and 12 patterns. The least paternal diversity is in « -area, the reason is the poor
separation of bands in one dimension electrophoresis. 7 patterns and 9 bands are observed in
this area. The genetic diversity indexes are calculated for each of 4 (a), »nph& a) zonas with
the help of Nei equation. According to calculations, the most genetic diversity occursin ) -
zona, M =0,872 less in @ (H =0.767)& #(H =0.714) zonas and the least in a zona

(H = 0.646). The claster analysis “Nei & Lea” classifies genotypes into 9 groups on the basis

of similarity indexes. There is a considerable genetic diversity among the observed lines in
spite of having similar parents. The evaluation system of gliadines in polyacrylamid gel with
electro-phiresis method in combination with morphological characteristics can be used to
predict productivity. It’s defined, that there is a correlation between patterns and the seeds in
the ear and it’s recommended to use it as a marker to incrcase the productivity.
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