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Genetic Diversity of Gliadin in Some American Wheat Germplasms
and Their Effect on Quality Properties
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Abstract ; In order to know the diversity in 67 American wheat germplasm resources and investigate the effects
of gliadin variation on wheat quality characters, A-PAGE was used to analyze the variations of prolamin among those
wheat germplasm resources. Moreover, their farinograph and physical chemistry qualities were tested. The results
showed that there were 1332 protein bands in tested germplasms and there were 49 protein bands with different
mobility. Most of those different mobility bands showed great polymorphism. Each material had 13 to 28 bands. The
number of bands in o,B,vy,and ® zones had big difference. Different material had different bands. The genetic simi-
larity ranged from 0. 54 to 0.90,with an average of 0. 731. Cluster analysis based on genetic similarity of seed glia-
dins showed that 67 cultivars could be divided into 6 clusters at the level of GS =0. 607. Significant or extremely
significant correlation were found between 17 of the 49 bands and 36 kinds of wheat quality characters. 6 bands with
the mobility of 49.6,56.2,56.7,62.2,79.4 ,and 86.8 were positively correlated with protein content, gluten con-
tent,and zeleny, while 60. 5 was negatively correlated with protein content, gluten content,and zeleny. 11 bands with

the mobility of 26.5,42.0,49.6,52.5,56.2,56.7,62.2,64.1,72.0,79. 4, and 86. 8were positively correlated
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with good wheat farinograph of dough stable time, development time and stretch area, etc. , while another 6 bands
with the mobility of 34.4,47.5,49.0,60.5,69.4 ,and 85. 4 showed opposite trend. High genetic diversity in 67 A-

merican wheat germplasm resources was observed and bands which were positively correlated with good properties

were existed , which would provide theoretical guidance for the further use of those 67 germplasm resources and high-

quality wheat varieties breeding.
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Table 1 Gliadin composition of 68 wheat cultivars

i AR R ATXHP Divide sone | 445 N AR AR SYXHEHPRC Divide zone
No. Accession name Total bands a B ¥ ® No. Accession name Total bands o B ¥ )
Cl NEO9L-12 21 5 3 4 9 C35 NINO9L-2 21 5 3 6 7
Cc2 NE09L-47 16 3 3 4 6 C36 NINO9L-6 23 4 3 8 8
C3 NEO9L-54 13 3 3 4 3 C37 NINO9L-4 18 4 4 5 5
C4 NEO9L-55-2 18 4 3 5 6 C38 NINO9L-9 19 3 3 7 6
C5 NE09L-57 22 5 4 6 7 C39 NINO9L-11 19 4 4 5 6
C6 NEO9L-60-2 17 4 3 4 6 C40 NINO9L-13 18 3 3 3 9
Cc7 NEO9L-70 19 3 3 5 8 C41 NINO9L-19 23 4 4 312
C8 NEO9L-91 23 5 4 5 9 C42 NINO9L-31 16 3 2 6 5
Cc9 NE09L-96 18 3 2 5 8 C43 NINO9L-32 16 3 3 6 4
C10 NEO09L-101 20 3 3 5 9 C44 NINO9L-52 20 3 4 6 7
Cl1 NE09L-103 21 4 3 5 9 C45 IDRDO9L-18 16 3 3 5 5
C12 NEO9L-108 21 4 4 3 10 C46 IDRDO9L-30 18 4 4 6 4
C13 Dup09L-plot-406 15 3 3 6 3 C47 TRPO9L-2 19 3 2 7 7
Cl4 Dup09L-plot-420 21 5 4 4 8 C48 TRPO9IL-6 19 3 5 4 7
C15 Dup09 L-plot-453 17 3 3 5 6 C49 TRPO9L-12 15 3 4 4 4
Cl6 Dup09L-plot-472 19 5 3 6 5 C50 TRPO9L-26 20 5 4 4 7
C17 Dup09 L-plot-476 23 5 4 5 9 C51 RPNO9L-14 21 5 5 5 6
C18 Dup09L-plot-481 21 3 3 6 9 C52 RPNO9L-16 22 5 3 5 9
C19 Dup09L-plot-483 22 6 4 4 8 C53 RPNO9L-37 19 4 3 5 7
C20 Dup09L-plot-517 28 6 4 7 11 C54 RPNO9L-52 20 4 3 5 8
C21 Dup09L-plot-520 23 5 4 6 8 C55 RPNO9L-83 18 4 4 3 7
C22 Dup09L-plot-540 22 3 4 7 8 C56 RPN0O9L-90 15 3 3 2 7
€23 Dup09L-plot-561 21 4 3 7 7 C57 Nadokuta 16 3 3 4 6
C24 Dup09 L-plot-574 24 4 5 7 8 C58 Wahoo 22 4 4 4 10
C25 Dup09 L-plot-599 25 5 4 6 10 C59 Anton 19 4 3 6 6
C26 Dup09L-plot-615 26 5 3 7 11 C60 Hitch 21 444 3 4 10
Cc27 Dup09L-plot-616 26 6 4 6 10 C61 NWO09001 21 33 3 7 8
C28 Dup09L-plot-617 20 5 3 6 6 C62 TVTO9L-1 19 4 4 6 5
C29 Dup09L-plot-618 24 5 4 7 8 C63 TVTO9L-3 20 4 4 5 7
C30 Dup09L-plot-631 21 5 3 5 8 C64 TVTO9L-9 21 3 3 6 9
C31 Dup09 L-plot-632 23 5 4 5 9 C65 TVTO9L-13 16 2 3 6 5
C32 Dup09 L-plot-674 20 5 3 4 8 C66 TVTO9L-16 15 2 3 3 7
C33 Dup09 L-plot-682 23 3 5 7 8 Cce67 TVTO9L-18 16 3 3 4 6
C34 NINO9L-1 18 3 2 6 7 CS & 20 5 4 4 7
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1. NEO9L-12, 2. NEO9L-47, 3. NEO9L-54, 4. NEO9L-55-2,
5:NEO9L-57,6: NEO9L-60-2,7 . NEO9L-70, 8 : NE09L-91,9: NEO9L-
96,10: NEO9L-101, CK: Chinese spring, 11: NEO9L-103, 12: NEO9L-
108,13 : Dup09L-plot-406, 14 . Dup09L-plot-420, 15 : Dup09L-plot-453 ,
16 : Dup09L-plot-472 ,17 : Dup09 L-plot-476 , 18 : Dup09 L-plot-481
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Fig.1 Gliadin patterns of some American cultivars
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Table 2 Present frequency of each gliadin pattern of the tested wheat landraces

W XL (%) B AR B (% ) W XTI R (% ) H B B (% )
Band code Relative mobility Present times  Present frequency Band code Relative mobility Present times  Present frequency
1 16.5 21 31.3 26 57.9 43 64.2
2 19.0 47 70.1 27 59.4 24 35.8
3 23.9 41 61.2 28 59.9 18 26.9
4 26.5 20 29.9 29 60.5 8 11.9
5 29.8 54 80.6 30 61.3 13 19.4
6 32.3 53 79.1 31 62.2 11 16.4
7 33.7 52 77.6 32 64.1 19 28.4
8 34.4 43 64.2 33 67.2 15 22.3
9 38.8 34 50.7 34 69.4 19 28.4
10 42.0 10 14.9 35 69.8 26 38.8
11 45.3 32 47.8 36 70.1 31 46.3
12 46.2 35 52.2 37 70.7 39 58.2
13 47.5 34 50.7 38 71.5 19 28.4
14 49.0 9 13.4 39 72.0 24 35.8
15 49.6 9 13.4 40 73.0 1 1.5
16 50.3 35 52.2 41 73.9 34 50.7
17 52.5 26 38.8 42 74.9 23 34.3
18 53.6 21 31.3 43 77.6 39 58.2
19 54.9 23 34.3 44 79.4 31 46.3
20 55.6 26 38.8 45 81.4 34 50.7
21 55.9 19 28.4 46 85.4 15 22.4
22 56.2 27 40.3 47 86.8 18 26.9
23 56.6 38 56.7 48 87.2 1 1.5
24 56.7 20 29.9 49 91.0 1 1.5
25 56.9 38 56.7
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Table 3 Statistical analysis of gliadin patterns in 4 zones
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1 7 2 2 3.0
3 25 37.3
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6 3 4.5
B 5 2 4 6.0
3 35 52.2
4 24 35.8
5 4 6.0
Y 12 2 1 1.5
3 5 7.5
4 14 20.9
5 18 26.9
6 18 26.9
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8 1 1.5
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Fig.2 Dendrogram of 67 American wheat cultivars



1178 iR/

wOW o W 15 %

3K 2 Zii s s 58 T2 HE 17 bRk, K84+ 8t
WEHITHEN46.2 56.2 F173.0 5% 3 55354
SIVIALHE 12 Oy dRL, BT MBS S TR RN
45.3 fRX —E AT, 30X 12 AR AT LRI 2 A4
W25 1 W2RALHE 9 (bRl 55 2 WAAEE 3 1 bf
BE B VIEE 4 AR SR EBE RN 61.3 1
X 5 VIZSA 66 1 (AR, B C52, A TR
A 1.0 HIX—FRERIE
2.4 67 HEEMPRBRERSH

HH 2 4 ATAL AR T & i EARRE WK 3 TR
B 008 AT 97 T AT R 1) ThT AT R ] A R
FEAHTET R 9 48 S R AN e KA BE ) i 72 5 &R
B, TH AR E B ] B KR 18. 3 min (M R R 5
C30) , H¥k K 18.2 min (B K5 C52), & ¥
TLSRAT/NAZ FAAR 979, 45 43R4 ek T AT A S st ]
PR3 E A /N FRUE (GB/T 17892—1999) , 2 1
Jo % ek BRI 1A A9 1% Het 2 (238 B I R 1 /N A2

®4 67 RERMBB&REERSEIT SR

FRUE(GB/T 17892—1999) (£ 5)
2.5 #iAMBREREATESSRERNEX
S

T E N 49.6.56.2.56.7.60.5.62.2,
79.4.86. 8 WYX 7 il 5 M AL & B AH G
(F6), K iT# % 4 49.6 56.2.56.7 .86.8 (¥
4 ZCTEAT A AFAE T LA TR) e 4 v /0N 22 A0 T A o R
ME AT SR, B E N 49. 6 % 1177 8
AL /N TR A ; S B R h 62. 2 A Y
FEAETT LUSR B /N2 B UTREAE ; BB R0 79. 4 1)
T AETETT LR R /N R A A i TR R
H60.5 W1 () FE TE 23 B AR /N 22 00 0 T A
B OEARTEUAIIEE, A5 E, T8 %
M 49.6.56.2.56.7 .86. 8 Wik fE/NE SR E
T S B b R I W SRS Rk 62.2 179,41
THE AT N 30 B P N A R R R 60. 5 [k
IO 12 RS i i A g

Table 4 Statistical analysis of the quality performance of 67 American wheat germplasms

A TR 75 S W F-H{H FrifE 2 TREB(%)  EEMESRS SRS
Quality character Range Mean SD cv The highest code The lowest code
FE B 2 (% ) Protein content 12.14 ~15.96  14.07 0.97 6.89 30 57
1A 17 & 5 (% ) Gluten content 30.81 ~46.84  38.26 2.32 6.06 21 43
27K % (% ) Absorption 55.8 ~68.5  62.72 2.81 4.48 10 26
VLREAE (ml) Zel 41.2 ~67.6 51.26 5.14 10.03 21 42
T A 8% 5 B5f 18] ( min ) Stability 5.9~18.3 10.53 1.83 17.37 30 2
T8 1% BT E] ( min ) Development time 3.4~12.6 6.8 0.93 13.67 10 42
FEAHBE (mm) Tractility 96.8 ~219.9  168.1 9.82 5.94 54 18
KPP J1 (BU) Maximum of resistance 91 ~398 252.34 85.68 33.82 52 22
FEMEFL (em? ) Stretch area 24.6 ~116.5  62.09 12.12 19.52 51 5

x5 ERIT BH@BERE EFRM/NEIRETRER
Table 5 Quality character of Xinong 979 and national stand-

ard of strong gluten wheat

] G088 il /NS i b v
National standard of
P 979
Xinong 979

YN RIN

Quality character

strong gluten wheat

it — A
—5 =%

First class Second class

B & 12 (% ) Protein content 15.39 =15.0 =14.0
FETE 7 B (% ) Gluten content 32.3 =35.0 =32.0
T A58 M) ( min) Stability time  17.9 =10.0 =7.0

TREHE N 26.5.34.4.42.0 .47.5.49.0.49.6
52.5.56.2.56.7.60.5,62.2,64.1,.69.4,72.0,
79.4 85.4 86. 8 1Y 13 ikl 15 I 141 I A8 2 ¢ 14 AH
(2 6), HiTBE K 26.5 42.0.72. 0 BYREAH Y
FEAETT HE MW K 325 i B R h 26.5,42.0,62.2,
64. 1 FIEAT B A77E n] K T P AR ) [ 5 S B R
62. 2 M I AEFE 3G N f KPR BE T s i R
49.6 .62. 2 [ ) AFAE 23 18K 1] AT B[] 5 5
BHR N 52.5.56.2.56.7.79. 4 .86. 8 HIiEH; B 1E1E
SREIIEARE s 3T RS R 49. 0,85, 4 WA B AEAE 2
AR K 35, SE R38N 34. 4 49. 0 B AOAELE S5
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Table 6 Correlation coefficients between gliadin bands and wheat quality

JUAL 54 5T Physical and chemical quality T A A8 22 F# 1 Wheat farinograph
o R S - ok i IR Sy }%»%-H‘J‘I‘Eﬂ ﬁﬁﬁi.ﬁ"J‘I‘Eﬂ S A AR
(BU) (mmin) (min) (ent)
Code FE(%) THR(%) (mL) (%) (mm)
Maximum of Stability Development Stretch
Protein content Gluten content Zel Absorption  Tractility ) ) )
resistanc time time area
16.5 0.439 0.408 0.342 -0.054 0.408 0.076 0.037 0.233 0.174
19 0.213 0.201 0.138 0.042 0.273 -0.022 0.087 0.096 —-0.049
23.9 0.196 0.206 0.069 0.103 0.111 -0.085 0.080 -0.022 -0.277
26.5 0.120 0.176 0.298 0.54* -0.101 0.198 0.52° 0.329 -0.155
29.8 0.201 0.172 0.267 0.212 0.141 0.267 0.255 0.234 0.067
32.3 0.187 0.209 -0.015 0. 165 0.197 -0.027 0.033 -0.014 -0.074
33.7 0.034 0.054 -0.022 0.038 0.057 -0.123 0.028 -0.030 -0.178
34.4 0.096 0.143 -0.189 0.108 0.072 -0.333" -0.109 -0.187 -0.262
38.8 0.175 0.24 -0.017 0.281 0.097 -0.05 -0.006 0.030 -0.045
42.0 -0.035 -0.069 0.248 0.599 " 0.068 0.29 0.587" 0.149 -0.127
45.3 0.33 0.299 0.298 0.027 0.295 0.199 0.167 0.267 0.135
46.2 0.178 0.221 0.031 0.210 0.138 -0.034 0.067 0.010 -0.08
47.5 -0.034 -0.038 0.045 0.259  -0.057 -0.041 0.247 0.082 -0.379"
49.0 0.099 -0.137 0.078 -0.617" 0.519 -0.597" -0.166 -0.078 -0.023
49.6 0.691™ 0.574" 0.483" 0.268 0.39 0.254 0.189 0.492 " -0.032
50.3 0.323 0.354 0.196 0.066 0.179 0.234 0.109 0.167 0.139
52.5 0.189 0.182 0. 168 0.197 0.418 " 0.104 0.076 0.265 0.254
53.6 0.025 0.014 0. 166 0.343 -0.118 0.079 0.367 0. 146 -0.196
54.9 0.276 0.309 0.157 0. 145 0.114 0.037 0.167 0.211 —-0.084
55.6 0.219 0.175 -0.016 0.119 0.297 -0.183 -0.013 -0.128 -0.256
55.9 0.356 0.316 0.216 -0.314 0.368 0.214 0.011 0.076 0.354
56.2 0.576 ™" 0.442" 0.137 0.136 0.528 ™ 0.075 -0.081 0.230 0.223
56.6 0.089 0.042 0. 186 0.217 0.152 0.035 0.203 0.188 -0.16
56.7 0.496 " 0.601 ™ 0.15 -0.038 0.520 " 0.238 -0.041 0.315 0.321
56.9 0.179 0. 166 -0.104 -0.049 0.234 -0.261 -0.211 -0.149 -0.21
57.9 0.178 0.264 -0.027 0.136 0.167 -0.188 -0.015 -0.067 -0.289
59.4 0.084 0.091 0.065 0.254 0.028 0.068 0.119 0.156 -0.078
59.9 0.246 0.187 0.231 -0.132 0.286 -0.034 0.256 0.189 -0.045
60.5 -0.789 " -0.896 " -0.85" 0.11 —-0.465 -0.481 -0.22 -0.927" -0.639
61.3 -0.141 -0.191 -0.320 -0.042 0.345 -0.432 -0.268 —-0.345 -0.278
62.2 0.182 0.099 0.384 " 0.079 0.143 0.396" 0.477" 0.399 " 0.156
64.1 0.238 0.217 0.388 0.201  -0.078 0.198 0.435" 0.287 -0.129
67.2 0. 106 -0.065 -0.130 -0.177 0.512 -0.338 -0.258 -0.142 0.081
69.4 0.057 0.013 -0.118 -0.099 -0.143 -0.245 -0.037 -0.134 -0.576"
69.8 -0.016 -0.13 -0.136 -0.125 0.047 0.033 -0.015 -0.121 0.156
70.1 0.057 0.086 0.009 0.300 0.096 -0.034 0.159 0. 066 -0.171
70.7 0.256 0.247 0.232 0.201 0.289 0.136 0.184 0. 196 0.039
71.5 0. 147 0.045 0. 186 -0.284 0.276 -0.165 0.037 0.165 0.178
72 0.243 0.206 0.258 0.492*  0.351 0.118 0.329 0.245 -0.086
73.9 0.187 0.145 0.189 0.365 0.256 0.078 0.141 0. 160 0.046
74.9 0.233 0.245 0.006 0.012 0.08 0.046 0.018 0.033 -0.049
77.6 0.233 0.187 0.138 0.18 0.176 -0.038 0.067 0.119 -0.198
79.4 0.458 " 0.304 0.138 0.138 0.391" -0.095 0.128 0. 155 —-0.188
81.4 0.232 0.259 0.245 0.167 0.197 0.018 0.266 0.183 -0.111
85.4 -0.026 -0.103 -0.222 -0.597" 0.211 -0.308 -0.213 -0.177 -0.018
86.8 0.677™ 0.685™ 0.367 0.023 0.535" 0.029 -0.130 0.116 0.071

* AR RIFRAR 0,05 10,01 # L EKF

* and ™ represent the 0.05 and 0. 01 significant levels respectively
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