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Agronomic Traits and HMW-GS of 143 Wheat-
Thinopyrum intermedium Derivatives and Their GISH Identification

LI Xiao-jun, LI Gan,Hu Tie-zhu, HU Xi-gui,SUN Yu,RU Zhen-gang,SONG Jie ,ZHANG Li-lin
(Henan Institute of Science and Technology/ Collaborative Innovation Center of Modern Biological Breeding,
Henan Province/ Key Discipline Open Laboratory on Crop Molecular Breeding of Henan Institute , Xinxiang 453003 )

Abstract ; One hundred and forty-three wheat-Thinopyrum intermedium derivatives were evaluated based on ag-
ronomic traits and high-molecular-weight glutenin subunit( HMW-GS) . Genomic in situ hybridization ( GISH ) meth-
od was also used to establish the cytogenetic constitution of thirty representative wheat-Th. intermedium derivatives.
Analysis of main agronomic traits indicated that there was an abundant genetic variation in these germplasms, and
most of them were superior to main wheat cultivars in spike length,spikelets and spikes per plant. 142(99.3% ),
125(87.4% )and 62(43. 4% ) of the wheat-Th. intermedium derivatives were higher than the average of main wheat
cultivars in the three traits, respectively. At Glu-1 locus,a total of 12 different glutenin alleles were observed. They
resulted in 15 different HMW subunit combinations,and the combination(2 " ,7 +8,5 + 10) was the major type with
the frequency of 25. 7% . Desirable HMW subunits,1 and 2" in Glu-Al,7 +8 in Glu-BI and 5 + 10 in Glu-DI ,were
found in this study with the frequency of 68.4% ,68.4% and 52. 0% ,respectively. One hundred and two wheat-
Th. intermedium derivatives had desirable HMW subunits at two or three locus of Glu-1,which occupied 71.3% of
all accessions. Seventeen wheat-Th. intermedium derivatives possessed the combinations of HMW-GS(2" ,7 +8,5 +

10)or(1,7 +8,5 +10) ,and all of them were superior to main wheat cultivars in spike length , spikelets and spikes
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per plant. Furthermore , GISH analysis in thirty representative wheat-Th. intermedium derivatives showed that eight

accessions were octoploid trititrigias,, and the remaining belonged to aneuploidy. These results above indicated that

these wheat-Th. intermedium derivatives were important genome resources for wheat improvement.

Key words : wheat ; Thinopyrum intermedium ; agronomic traits; HMW-GS ; GISH
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Table 1 Comparison of agronomical traits between wheat-

Th. intermedium lines and wheat cultivars

FH
JNFE— A 2 R B fb
‘ Wheat-Th. intermedium lines Wheat
LEIN .
cultivars
Trait B
. A 2K
A FieAiE| bR (%) FHIE
(4
Mean Range SD Mean
cv
BEE (em)PH  104.41 73.20~133.40 11.38  0.11  70.54
FK: (em) SL 15.50 8.60~22.80 2.52 0.16 9. 66
/IR SN 21.11 15.80~28.00 2.45 0.12 21.26
TR EL KNS 34.86 19.20~48.20 5.14 0.15 50.76
THRE(g) TKW 31.57 15.48~45.36  4.56  0.14  43.87
RSy EE TN 12.09 4.00~31.00 4.49  0.37 6.98

PH:Plant height, SL; Spike length, SN: Spikelet number, KNS: Kernel
number per spike, TKW: 1000-kernel weight, TN; Tiller number, SD:

Standard deviation, CV ; Coefficient of variation
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Table 2 Alleles and frequencies of HMW-GS at Glu-1 loci

FERALAL SFALRED T HE R B (% )

Locus Allele Submit  No. of materials ~ Frequency
Glu-Al a 1 42 27.6
b 2 62 40.8
c null 48 31.6
Glu-BI 8 2 1.3
b 7+8 104 68. 4
¢ 7+9 45 29.6
7+8+9 1 0.7
Glu-DI a 2+12 63 41.4
d 5+10 79 52.0
e 2+10 1 0.7
5410 +x 7 4.6
2 +12 +x 2 1.3

L1 L2 L3 L4 L5 L6 L7 L8 L9

ot
ngq- -— ii e cl-

L1:71510;12 71 265;13 .71 205 ;14 . 71 517 ;L5 : %} HR Marquis ;
16+ 521,17 . 536,18 . X} B fH [E ;19 . v 534
L1 :Zhong 510,12 :Zhong 265,13 : Zhong 205,14 : Zhong 517,
L5 :CK Marquis, L6 ;: Zhong 521,17 : Zhong 536,
L8 :CK Chinese spring, 19 :Zhong 534
o NE—rEMEZR &R HMW-GS BikEiL
Fig.1 HMW-GS pattern of some

wheat-Th. intermedium derivatives
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L1 L2 L3 L4

L1 ~ 1371 327; 14 P E%E
L1-L3 :Zhong 327,14 . CK Chinese spring
B2 Glu-DI i S E] 37 I 5 i ok B
Fig. 2 Pattern of novel HMW-GS found at Glu-DI locus
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Table 3 Composition and frequency of HMW-GS

WEELH A B B (% )
Subunit composition No. of materials Frequency
1 7+8 2+12 15 9.9
1 7+8 5+10 14 9.2
1 748 5+10+x 5 3.3
1 8 2+12 2 1.3
1 7+9 2+12 2 1.3
1 7+9 5+10 2 1.3
1 7+8 2+10 1 0.7
1 7+9 2+12+x 1 0.7
2° 7+8 5+10 39 25.7
2° 7+9 5+10 21 13.8
2% 748 5+10+x 2 1.3
null 7 +8 2+12 25 16.4
null 7 +9 2+12 19 12.5
null 7+8 5+10 3 2.0
null 7+8+9 2+12 1 0.7
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A-D are GISH results of wheat-Thinopyrum progenies Zhong 379 ,Zhong 390, Zhong 530 and Zhong 534 with genomic DNA of Th. intermedium

as a probe and Chinese Spring DNA as a blocker, respectively. The chromosomes of Th. intermedium were red and the remaining chromosomes of
wheat were blue in A and B, the chromosomes of Th. intermedium were green and the remaining chromosomes of wheat were red in C and D
E3 #ahE—fEEZEMRE GISH £

Fig.3 Identification of GISH in some wheat-Th. intermedium derivatives
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