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Karyotype Variation in Japanese and Chinese Common wheat

You-Zhi Ma**, Noboru Nakata™, Motonori Tomrta™*
and Yoshimasa Yasumuro **

The comparisons of C—banding patterns and B genome chromosome sizes were made among
Japanese and Chinese common wheat varieties to detect their karyotypic differences. The
Japanese varieties used were Iga—chikugo, Shin—chuunaga, Norin 10 and Norin 29, and Chinese
varieties were Da—qing—mang and He—zuo 2. All the chromosomes of the B genome and
chromosomes 4A and 7A of the A genome were exactly identified by C—banding patterns in
the mitotic cells in all varieties. Little variation was found among varieties in the chromosome
sizes except 7B stained by acetocarmine. Considerable varietal differences were found in
C-banding patterns of the six chromosomes except for 4A, 4B and 5B, though any differences
to distinguish Japanese varieties from Chinese ones were not found. The variation of the
C—banding patterns was caused by the deletion and addition of the terminal bands. The
variation was interpreted by the following three facts; (1) the breakage and fusion of
chromosome in the terminal regions occur more frequently than those in the interstitial
regions, (2) heterochromatin regions are detectable by C—bands and (3) structural changes
in heterochromatin regions are considered to be neutral to selections.
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Table 1. Pedigrees of Japanese common wheat varieties used in this study

Variety

Pedigree ’

Iga—chikugo Local variety in Saga prefecture
Shin—chuunaga
Norin 10

Agr. Exp. Sta.

Norin 29
Exp. Sta.

The variety developed from the local variety, Chuunaga, in Hyogo prefecture by pure line selection

The variety developed from the hybrid between Turkey Red and Fultz Daruma at Tohoku Natl.

The variety developed from the hybrid between Norin 3 and Wase—komugi at Hokkaido Natl. Agr.

1) After the catalog of Japanese wheat varieties ed. by Kanto—tousan Natl. Agr. Exp.Sta.®’



HARUFENE B LXRBIIALNIZREOER 3

Fig. 1. A root—tip metaphase cell of the common wheat variety, Da—qing-mang. The left : stained
by acetocarmine, the right : the same cell treated with Giemsa C~banding method. 1-9 :

(1)4A, (2)7A, (3)1B, (4)2B, (5)3B

. (6)4B, (7)5B. (8)6B and (9)7B.

Fig. 2. C-banded 7A chromosomes of 7 common wheat varieties. 1 : Chinese Spring (sfandard)
2 : Iga—chikugo, 3 : Norin 10, 4 : Norin 29, 5 : Shin—chuunaga, 6 : Da—qing~mang and 7 :
He—zuo 2. 4 indicates deletion of C—band compared with the standard
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Fig. 3. C-banded B genome chromosomes of 7 common wheat varieties. 1 : Chinese Spring (standard),
2 : Iga—chikugo, 3 : Norin 10, 4 : Norin 29, 5 : Shin—chuunaga, 6 : Da—qing—mang and 7 : He—
zuo 2. 4, * and <lindicates deletion, addition of C—-band and weaker C—bands, respectively,
compared with the standard.
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Table 2. The means of relative length®’ (upper) and arm ratio (lower) of each chromosome of the B genome at

metaphase of mitosis in 6 common wheat varieties

Variety

Chromosome . . : .
Iga—chikugo Norin 10 Norin 29 Shin-chuunaga Da—qing—mang He~zuo 2
1B 2.79+.09%  2.80%.07 2.72%.18 2.68%.07 2.95+.09 2.95+.09
1.26%.05 1.31+.06 1.19+£.09 1.41£.04 1.16+.04 1.46£.08
2B 2.87£.06 2.77£.01 2.88£.13 2.81%.13 2.91%.06 2.82%.08
1.22+.06 1.31+.05 1.40£.04 1.23+.04 1.24+.05 1.29£.05
3B 2.69+.08 2.74%.08 2.64%.19 2.63%.10 2.84%+.10 2.87£.11
1.41£.07 1.56%.08 1.43+.07 1.47%.04 1.26+.05 1.32+.06
4B 2.66%.04 2.52+.06 2.34%.09 2.57+.09 2.54%+.09 2.43+.07
1.20+.07 1.39+.08 1.42+.11 1.25£.07 1.42+.04 1.48+.05
5B 2.51+.05 2.51£.06 2.56£.13 2.56+.05 2.50%.06 2.44+.05
1.95%.07 1.90%.05 2.01£.14 1.87+.05 1.88+.06 2.02+.08
6B 2.51£.07 2.79+.06 2.74%+.12 2.72£.06 2.91+.08 2.87£.10
1.01%.09 1.21£.07 1.02%.06 1.03+£.06 1.06£.04 1.28+.17
7B 3.01+.07 2.86%.07 2.56+.18 2.66%.16 2.72£.05 2.72%.05
1.35%.06 1.28+.06 1.30+.04 1.27+.06 1.44%+.05 1.48£.05
1) The relative length was calculated by (the length of each chromosome/the total length of chromosomes in

each cell) x 100.
2) Standard error.
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