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Karyotype of the progeny of a wide cross between Triticum dicoccoides
and diploid wild oat and their evolutional relationship

ZHENG Hui-min, FENG Hai-yan, ZHOU Hai-peng, ZHANG Su-gin’, ZHANG Qing-gin

(College of Agronomy, Guizhou University, Guiyang 550025, China)

Abstract: The karyotype of the progeny of a wide cross between Triticum dicoccoides and diploid wild oat was analyzed.
The result showed that the karyotype formula of the hybrid progeny line 084 was 2n=6x=42=36m (4SAT)+6sm. The
karyotype belonged to type 1A, which is an original and extremely symmetrical type. The evolution index of the Triticum
dicoccoides, the diploid wild oat and the line 084 were 1, 4 and 1, respectively, indicating the degree of the evolution of
the line 084 was consistent with the Triticum dicoccoides, and lower than the diploid wild oat. The chromosome length
ratio of the line 084 was larger than the parents. And the average arm ratio, the asymmetry ratio, and the quantity ratio of
the chromosomes with arm ratio >1.7 were all between corresponding ratios of Triticum dicoccoides and the diploid wild
oat, suggesting that wide cross had certain significance in accelerating wheat evolution. The chromosome arm ratios
between the progeny and the Triticum dicoccoides were very similar, and the lengths and arm ratios of four pairs of
chromosomes of the line 084 were very similar to those in the diploid wild oat, indicating that the line 084 was true
intergeneric hybrid.
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Fig.1 Chromosomes(L) and idiogram(R) of root tip of the line 084
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084 3.86%~ Table 1 Parameters for karyotype analysis of the line 084
1%
5.73% 1.48
21 (m) 18 1 3.39 2.34 573 1.45 m
2 3.17 242 5.59 131 m
3 (Sm) 084 3 3.21 221 5.42 1.45 m
2n=6x=42=36mM(4SAT)+6sm 1A 4 341 1.89 5.30 180  sm
( 2) 5 2.83 243 5.26 1.17 m
6 2.96 2.27 5.22 131 m*
. . S 7 3.07 2.13 5.20 1.44 m
2.2 FEZTRNE. ZEREFRES 084 HRERM 8 2.90 214 504 136 m
L#“f.;&% 9 297 2.00 4.96 1.49 m
i 10 3.02 1.85 4.87 164  m*
2 11 291 1.92 4.83 1.52 m
12 2.95 1.75 4.70 1.69 m
084 1 4 1 084 13 2.65 1.94 458 1.37 m
14 2.99 1.57 4.56 191 sm
15 2.55 1.82 4.37 1.40 m
084 16 2.79 1.46 4.25 191 sm
17 2.55 1.65 4.20 154 m
1.7 18 2.58 1.55 4.13 1.67 m
19 2.46 1.56 4.01 1.58 m
20 2.20 1.70 3.90 1.30 m
21 221 1.65 3.86 1.34 m
F2 FAR B4 MAMPEHRETEERREMRE
Table 2 Important characteristics and encrypted data of genomes of the materials used
A B C D
A B C D
2n=4x=28=18m(4SAT)+10sm 139 137 5738 0.00 1 0 0 0 1 1A
2n=2x=14=10m(4SAT)+4sm 118 174 6182 029 1 1 1 1 4 2A
084 2n=6x=42=36m(4SAT)+6sm 148 151 59.78 0.14 1 0 0 0 1 1A
A B CD 1.7
[14] [15] 6
084 4 14 16
084 ( 180 191 191
084 1/3 (1.00~2.97)
1/3
084 4 ( 3 59 13
) 123 5 )
1 084 1 2 3 5
2 084 4 5 6 084 13
) 3 084
1.17~1.91 1.01~1.74
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Table 3 Similar chromosome comparisons between the line 084 and its parents
084
1% 1% 1%
1* 15.85 1.07 1 5.21 1.66 1 5.73 1.45
2% 15.10 1.27 2 5.16 1.00 2 5.59 131
3 14.01 1.74 3 4.83 1.69 3 5.42 1.45
4 13.91 1.70 4 4.76 2.07 4 5.30 1.80
5 13.82 1.70 5* 451 1.31 5 5.26 1.17
6 13.80 1.50 6 4.43 297 6* 5.22 1.31
7 11.42 1.64 * 4.40 1.51 7 5.20 1.44
8 15.85 1.08 8 5.04 1.36
9 15.65 1.20 9 4.96 1.49
10 15.22 1.40 10* 4.87 1.64
11 13.28 1.01 11 4.83 1.52
12 13.20 1.13 12 4.70 1.69
13 12.74 1.39 13 4.58 1.37
14 11.91 1.38 14 4.56 1.91
15 4.37 1.40
16 4.25 1.91
17 4.20 1.54
18 4.13 1.67
19 4,01 1.58
20 3.90 1.30
21 3.86 1.34
N
[14] [15]
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