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Molecular cytogenetics, fertility, and scab resistance of the in-
tergeneric hybrid F, and BC,; between Triticum aestivum and
Roegneria kamoji

YANG Yan-Ping, CHEN Pei-Du

National Key Laboratory of Crop Genetics and Germplasm Enhancement, Nanjing Agricultural University, Nanjing 210095, China

Abstract: The reciprocal intergeneric hybrids between common wheat and Roegneria kamoji were successfully obtained
by means of embryo culture. Morphology, chromosome pairing behavior at meiosis, fertility, and resistance to scab of the
hybrid F, and BC, were studied. The results showed that the morphology of the reciprocal intergeneric hybrids F, between R.
kamoji and T. aestivum cv. Chinese Spring were intermediate type between the two parental species. The chromosome con-
figuration at metaphase I (MI) of pollen mother cell (PMC) in reciprocal F; was 40.331 + 0.78II + 0.03III and 40.401 +
0.7911, respectively. All of the F, plants showed complete male sterility, and the seeds of BC; were obtained by back-
crossing with Chinese Spring pollen. The somatic chromosome numbers in BC; plants of (R. kamoji x Chinese Spring) F; x
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Chinese Spring ranged from 55 to 63. Many univalents were observed at MI of PMC, which resulted in the sterility of BC,
plants. Similarly, the chromosome numbers in BC; plants of (Chinese Spring xR. kamoji) F; x Chinese Spring also ranged
from 55 to 63; however, many bivalents at MI of PMC and fertile pollen were observed resulting in partial fruitfulness in
some BC; plants by self-crossing. A plant (2n=63) with 42 wheat chromosomes and 21 R. kamoji chromosomes was ob-
tained from R. kamoji x Chinese Spring cross, which had a chromosome configuration at MI of 26.40I + 18.30I1. Because
many univalents existed, this plant showed complete male sterility, and BC; plants were obtained by back-crossing with
Chinese Spring as the pollen parent. The chromosome numbers of BC; ranged from 40 to 59, which contained less alien
chromosomes. Although the morphology of the spike in BC, plants was similar to that of Chinese Spring, these BC, plants
were still sterile. All F; and most of the BC; plants showed high resistance to Fusarium graminearum, which indicated that

the resistance to scab from R. kmoji can be transferred into wheat.

Keywords: Triticum aestivum; Roegneria kamoji; intergeneric hybridization; genomic in situ hybridization (GISH); scab
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10~20 ng DNA, 1xbuffer, 1.5 mmol/L MgCl,, 200 R X
mmol/L dNTP, 0.2 umol/L, 0.5 S
U Tag DNA ( Promege ) ( ),
PCR Bryan [ 94 3 x
min; 94 30s,55 40s,72 1 min, 33 , s
; 72 10 min 4 F,
8% (Acr:bis=39:1) ,
, 2h , F, (D )
124 FERITMER *
F] 5
(Fusarium graminearum)3 F4 F15 F34
2.2 Fy
, 20 puL , , 5d X X F,
,20d , F,
9 , 2n=21+21=42
X
2.1 Fy F, I
2006 (CS)% (RK) ; 2 2 »
(RK)x (CS) ’ F(2n=42)
25 X F, 25 ’ ’
x Fl )
(G
1 , ( 2t A, B), Fi(2n=42)
( 3
*1 BUBESLTBNEZHEEFHRAZTHER
(%) (%)
RKxCS 2238 171 7.6 105 25 26.1
CSxRK 437 3 0.7 3 2 66.7
F2 ZMFEMEBHARBESHTE | EERGE
2n
( X )F, 42 75 40.40 (36~42) 0.79 (0~3)
( x )F, 42 94 40.33 (35~42) 0.78 (0~3) 0.03 (0~1)
( X )F, 63 80 26.40 (15~37) 18.30 (13~24)
F 3 FHF M EHMEEES R P | B RE AR EN
W-W R.kamoji-R.kamoji w-R.kamoji
(%) (%) (%)
( x )F, 20 10 6 (60.0%) 1 (10.0%) 3 (30.0%)
( x )E 40 31 19 (61.3%) 6 (19.4%) 6 (19.4%)
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Ax( x )F BC; (2n=42"+20""=62); B: ( x )F1(2n=63)x BC,(2n=42"+2""=44) DNA
5 BC,# MRS R T | FAFFEA | &Y FISH
A:( x )F1(2n=63)x BC, (2n=42"+10"*=52) DNA,
B:
£5 ( YF1(2n=42)xH E & BC, B 5 it
(%) (%)

1 544 438 80.5 15.1

2 324 233 71.9 31.3

3 475 147 30.9 5.6

, 1%
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2008 . )
BC; ( X )F1(2n=63)x BC, ,
« 7, BC,
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