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Analysis on Chromosome Variation of Wheat Cultivar

Yangmai 20 Induced by Ionizing Irradiation

LIU Ziyu, L1U Zhiyi, REN Jing, DONG Yilong, QI Zengjun
(State Key Laboratory of Crop Genetics, Germplasm Enhancement &. Utilization,

Nanjing Agricultural University, Nanjing 210095, China)

Abstract: In order to precisely identify chromosomal variation patterns induced by ionizing radiation, in this study, 200Gy
%Co-7y rays were used to irradiate the dry seeds of a wheat cultivar Yangmai 20, ONPM#£7 FISH analysis was performed on
the individual plants of the irradiated progeny M, and M;. Among 103 M, individual plants, 30 strains were found to have
chromosomal structural variations, with an average of 1.27 chromosomal variations per plant, ranging from 1 to 3 variations. A
total of 38 variation types were identified, including 36 structural variations and 2 complex variations. The structural variation
comprised three simple translocations, 27 reciprocal translocations, one telomeric, two deletions, and three unknown
variations. The analysis indicated that, with the exception of wheat chromosome 5D, the remaining 20 chromosomes exhibited
structural variations, with the highest proportion of variations involving chromosome A(41.5%). For individual chromosomes,
the most significant chromosomal rearrangements were observed in chromosomes 6A, 3A, and 7D. Additionally, the M,
mutant plants showed various variations in the traits such as plant height, tillers numbers, spike length, and spikelet number,
particularly with significant variations in plant height and spike length. In conclusion, the mutated chromosomes in the M, could
be stably inherited to the next generation.
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Fig.1 Chromosomes after FISH and karyotype of Yangmai 20
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Tab.l1 Chromosome structural variation and numerical types in M, plants of Yangmai 20

R e o A8 5 a5 R3S et (R 50/ 5%
Material number Chromosome variations Homozygosity ~ Chromosome number
23-2 RT 3BS-3AS/3AL-3BL G 42
23-5 RT 5AS-3DL/3DS-5AL G 42
23-7 RT 7DL-3AL-3AS/7DS-7DL-3AL aity 42
23-53 del 4BS/T 4BS-3AS-3AL & 42
23-65 RT 1BS-7AS/7AL-1BL AE 42
23-182 RT 4AL-6AL/4AS-6AS aity 42
23-185 RT 1BS-1BL-2DS/1BL-2DS-2DL AE 42
23-195 Unknown a4 42
23-200 RT 3AL-4BL/4BS-3AS G 42
23-212 RT 4DS-7DL/7DS+4DL aify 42
23-216 RT 6AS-6AL-7BL/7BS-7BL-6AL P 42
23-229 RT 7DL-2AL/7DS-2AS G 42
23-232 RT 7DS-7AS-7AL/7AS-7DS-7DL,del 4BS/T 4BS-3AS-3AL G 42
23-240 Unknown aif 42
23-242 RT 6AS-3BL/3BS-6AL ai s 42
23-243 RT 6BS-5BL/5BS-6BL G 42
23-245 RT 7DS-7DL-6BS/7DL+6BL,RT 7BS-4DS/4DL - 7BL G 42
23-246 RT 6AS-5BL/5BS-6AL aity 42
23-247 RT 1BS-3DS-3DL/3DS- 1BS-1BL,RT 3DS-1BS-2BS/1BL-2BS-2BL G 41
23-248 RT 1IDS-1AS-1AL/1AS-1DS- 1DL e 42
23-249 RT 1AL-2BS-2BL/1AS:2BS e 42
23-250 t 6BL e 42
23-251 RT 6AS-6AL-7AL/6AL-7AS-7AL AE 42
23-252 RT 4DS+4DL-2AL/2AS2AL-4DL,RT 6DS:6DL-4AL/4AS-6DL, G 42
RT 4BS-4BL-2DL/2DS-4BL
23-253 RT 5AL-7AL/5AS-7AS e 42
23-254 Unknown G 42
23-255 RT 7DL-3AS-3AL/7DS:7DL-3AS,del 2DL G 42
23-256 T 6BL- 1AL G 40
23-258 T 2AS-1BL G 42
23-261 RT 2BS-6AS-6AL/6AS-2BS-2BL aity 42

TG0 RTAHE S 7 st oAk sdel. 2k . & 3.

Note: T. Simple translocation; RT. Reciprocal translocation; t. Telomeric; del. Deletion

. The same as Tab.3.
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Fig.2 Chromosomes involving structural variations
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ik fm NP AR B4
Arrows indicated chromosome variations. The same as Fig.4
B3 #%E20 M, RET23-53 (a). 23-229 (b). 23-258 (c) K 23-261 (d) FEBEHFISH
Fig.3 Chromosomes after FISH in M, mutants 23-53 (a), 23-229 (b), 23-258 (c¢), and 23-261 (d) of Yangmai 20
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Tab.2 Single plant phenotype of partial M, mutants

#k = B /cm SrEE/ A K/ em INEERR /A AH R/ A ISR
Material number Plant height Tiller Spike length Spikelet number  Sterile spikelet Seed setting rate
Yangmai 20 65.5 5 8.8 20 0 100.00
23-2 26.5 1 6.3 17 5 85.29
23-5 80.5 4 12.5 22 3 93.18
23-7 62.5 4 8.6 22 1 97.73
23-53 61.5 2 8.6 21 3 92.86
23-65 50.5 3 7.5 15 2 93.33
23-182 64.5 4 9.3 18 0 100.00
23-185 66.5 7 9.8 23 0 100.00
23-195 65.5 7 9.5 22 0 100.00
23-200 65.5 7 8.8 20 2 95.00
23-212 70.5 6 9.5 21 2 95.24
23-216 69.5 4 8.5 19 1 97.37
23-229 66.5 9 9.8 20 0 100.00
23-232 57.5 5 6.9 16 0 100.00
23-240 53.5 7 7.8 19 0 100.00
23-242 60.5 10 9.6 21 1 97.62
23-243 53.5 3 7.5 16 0 100.00
24 MREHEERSH 3BL/3BS-6AL, J{ll 544 b 4 ) & 47 ik 1 1

Bl BIL 326 B B e 0 R 2 S A 4 ML bR (T — (ARG S e (i B O 28 iR (R 3 4) &
2. 4R 1) AT S KB 23-242-4 40 W ML Y AR S G € A nT DURRUE i 2R — AT, D ik
BN A 23-242 10808 BT R A RT 6AS-  — B HRENRZEREBMLT 2%,
F3 MEHRREFENER LR

Tab.3 Types of chromosomal structural variations in M; plants

ki = e 0 178 S LIRSS TN VLS UNYS
Material number Chromosome variations Homozygosity Chromosome number
23-53-1 del 4BS/T4BS-3AS.3AL G 42
23-185-3 RT 1BS-1BL-2DS/1BL-2DS-2DL ke 42
23-185-5 RT 1BS-1BL-2DS/1BL-2DS-2DL e 42
23-232-1 RT 7DS-7AS-7AL/7AS-7DS-7DL del 4BS/T4BS-3AS.3AL AE 42
23-232-3 RT 7DS-7AS-7AL/7AS-7DS-7DL FSE) 42
23-242-4 RT 6AS-3BL/3BS-6AL ali 5 42

oyt 4BS-3AS + 3AL—~
-

18S-1BL « 20§
4

-

\
' 7DS7AS « 7AL
7AS-7DS - 7DL
I

del 485
4BS-3AS - 3AL

1BL-2DS - 201~
10 pm 10 pm

B4 M;#E#23-53-1 (a). 23-185-3 (b) K 23-232-1 (c¢) FEELHETRFISH
Fig.4 Chromosome structural variations after FISH in M; plants23-53-1 (a), 23-185-3 (b), and 23-232-1 (c)
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