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Abstract : Agropyron cristatum( L. ) Gaertn , as one of important wheat wild relatives , provides gene resources for
wheat genetic improvement. Introducing alien genes from A. cristatum (L. ) Gaertn into wheat can broaden the genet-
ic basis of wheat. A series of wheat-A. cristatum (L. ) Gaertn introgression lines were produced in our previous stud-
ies,including line II-23 that was proved to be an addition and substitution lines with 19 pairs of wheat chromosomes
(absence of chromosome 4B and 7A) and three pairs of A. cristatum (L. ) Gaertn chromosomes(2P,4P and 7P). In
this study,a spontaneous translocation line 7-20 was identified in the backerossing progenies of 11-23. By genome in
situ hybridization ( GISH ) and non-denaturing FISH( ND-FISH) technologies , line 7-20 was shown to be a whole arm
translocation line,and the translocation occurred on short arm of chromosome 7A. By applying ten pairs of SSR
markers that are targeted to the short arm of wheat chromosome 7A |three pairs of SSR markers presented polymor-
phism among the homozygous translocation line 7-20,A. cristatum ( L. ) Gaertn and wheat. As indicated by marker a-
nalysis , the short arm of wheat chromosome 7AS was substituted by the alien chromosome segment. To confirm the
size of alien chromosome segment from A. cristatum ( L. ) Gaertn, EST-STS markers specific for A. cristatum (L. )

Gaertn chromosome 7P in wheat genetic background were used. We found that all of the markers located on the long
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arm of A. cristatum( L. ) Gaertn chromosome 7P were amplified in line 7-20, whereas other markers located on the

short arm of A. cristatum (L. ) Gaertn chromosome 7P failed to amplify PCR products. As a result, the translocation

line 7-20 was identified as a T7PL - 7AL Robertsonian translocation line. Furthermore , we generated the segregation

populations by crossing the translocation line 7-20 and recurrent wheat parent Fukuhokomugi,in order to decipher if

the desirable agronomic traits are present in the alien chromosome segment. The plant height and the kernel number

per spike of the translocation line T7PL - 7AL were significantly reduced than those of non-translocation plants,

while the fertile tillers and grain weight have no obvious changes. Taken together, this study confirmed that line 7-20

was a T7PL + 7AL Robertsonian translocation line , which provided the possibility for utilizing alien genes from chro-

mosome 7P of A. cristatum (L. ) Gaertn in wheat improvement.

Key words : common wheat ; Agropyron cristatum ;distant hybridization ; Robertsonian translocation ; ND-FISH
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A ;: The identification of homozygous 7-20 translocation line by GISH,B:The identification of heterozygous 7-20 translocation line by GISH,

C:The identification of the heterozygous 7-20 translocation line by ND-FISH. The arrows indicate the A. cristatum (L. ) Gaertn. 7P chromosomal fragments.

Wheat chromosomes are blue stained by DAPI
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Fig. 1 The identification of the Robertsonian translocation line 7-20 by GISH and ND-FISH
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M 1 23 45 6 7 8

cfa 2049-TAS xgwm 471-TAS wme 607-7AL

M :DNA ladder; 1 vK% 2559 ;2 . 48 MIEA/NE B Fukuhokomugi ;3 454 7-20 S5 ;4. 225 7-20 BV &
5 BRI S K S AL BB 5 56 ~ 8 P AR B IU{K CSNTAT7D [ CSN7BT7D . CSN7DT7 A
M:DNA ladder,1:A. cristatum( L. ) Gaertn,2 : recurrent parent wheat cv. Fukuhokomugi,3 : homozygous translocation line 7-20,
4 : heterozygous translocation line 7-20,5 ; the plant without A. cristatum( L. ) Gaertn chromosome fragments in segregation population,
6-8 : Chinese spring null-tetrasomics CS N7AT7D,CS N7BT7D and CS N7DT7A
B2 /hZT7A REE SSRAREX 7-20 HARMLEELER

Fig. 2 The identification of translocation line 7-20 by SSR molecular markers on wheat chromosome 7A
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M;DIL2000 Marker,1:A. cristatum (L. ) Gaertn,2 :recurrent parent wheat cv. Fukuhokomugi,3 : homozygous translocation line 7-20,

4 . heterozygous translocation line 7-20,5 ;wheat-A. cristastum disomic addition line 11-5-1,6 ;wheat-A. cristatum( L. ) Gaertn derivative line 11-23.
A PCR amplification of EST-STS special for A. cristatum( L. ) Gaertn 7P chromosomal long arm,B:PCR amplification of EST-STS special for A.
cristatum( L. ) Gaertn 7P chromosomal short arm, C:mode pattern of 7-20 translocated chromosom,red fragment represents A. cristatum( L. ) Gaertn 7P
chromosomal long arm and EST-STS markers special for the chromosomal fragment,blue fragment represents wheat
7A chromosomal long arm and SSR markers on 7A chromosomal long arm
B3 kE 7P B EST-STS #RIE%T 7-20 HA R EELER

Fig. 3 Identification of translocation line 7-20 by EST-STS markers specific for A. cristatum (L. ) Gaertn chromosome 7P
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Table 1 Agronomic traits analysis of translocation line 7-20 based on segregating populations in 2016-2017 growing season

BEiE BE WE(em)  AHOE BK(em)  TRE(  MEEC MR R B
Population  Genotype PH FT SL TGW SNS KNS GNS Sample size
BG,F, (=) 100.19£5.00"" 19.59 +4.61 10.19 £0.74"* 37.32+4.17 19.53 +1.277* 3.87 £0.49"" 54.01 +7. 14" 80
(+) 92.13+6.10 19.18 +4.65 8.77x0.74 37.94 £4.67 18.91 +1.65 3.34+0.53 43.56+7.34 41
BC,F, (-) 101.59+6.33"" 19.38 .61 10.19+0.93"" 41.66 £5.87 19.87 +1.50"" 3.93 £0.50 " 54.54 +8.90"" 114
(+) 94.93+5.68 18.95 £5.44  9.07 £0.93 40.04 £5.50 18.78 £1.42  3.54+0.55 47.00 +8.24 108

FIFH SAS 9.2 X4 BEREMR B AR Z MR B EAT 7 2243 B

Agronomic traits data of segregation populations were analyzed by ANOVA of SAS 9. 2, Asterisks indicate significance determined by ANOVA for each seg-

regating populations , ns, nonsignificant, * : P <0.05, " : P <0.01, PH: plant height, FT fertile tiller number, SL: spike length, TGW ; thousand-grain

weight, SNS ; spikelet number per spike ,KNS:kernel number per spike, GNS: grain number per spike
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