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Table 1 Variance analysis of the split—plot experiment for ion—penetrated
dry seeds of spring wheat

R P5 Source of variation DF SS MS ¥ Foos Foo
FEXES X 41 Block 2 378.93 189.47 1.00 6.94
Wain-plock Shfh(A) Strain 2 401.59 200.80 1.06 6.94
E, 4 7569.96 189.99
A Total variation 8 1540.48
Bl X #42 #|#&(B) Dose 5 69364.59 13872.92 293.42* * 253 3.70
Sub-plock AXB 10 629.30 62.96 1.33 216 298
Ey 30 1418.44 47.28

8Ar 7 Total variation 53 72952.81
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Table 2 New composite range test significant range for ion—penetrated dry
seeds of spring wheat

P 2 3 4 5 [§ #% & Remarks
LSR5 % 59.62 62.71 64.36 66.01 67.04 SE=(r-a-SE)?
LSRugr a0 80,24 83.75 85.81 87.05 89.11 =20.628
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Table 3 New composite range test for ion—penetrated dry seeds of spring wheat

P HEE R =~ 8 4450 ERLE

Irradiation dose cm™ Emergence number in the field Deviation significance
(Sum for three parallel samples) 59, 1%,

7K Irradiation background 915 a A

1% 10 853 a A

1834 K Nature background 876 a A

5x10° 869 a A

1x10° 764 b B

1% 10° 5 c C
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Table 4 Variance analysis of the split—plot experiment for ion— implantated drv
seeds of spring wheat

I H ¥ Source of variation DF SS MS F Fovs Fom
F X X4 Block a 284.33 142.17 2.69 6.96
Wain-plock fhfR(A) Strain 2 836.66 41817 7.90* 6.96
E. 4 211.67 52,92
SR Total variation 8 1332.33
gl <Er u] B (B) Dose 3 RR398.17 17679.63 366.27% * 2353
Sub-plock AXB 10 1608.33 160.83 3.33%* 2.16
3.70
E, 30 1448.00 1827
R Total variation 53 92786.83
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Table 5 New composite range test significant range for ion—penetrated dry
seeds of spring wheat

%i¥ Remarks

g

P 2 3 4 5

L8Ry au 60.23 63.35 65.02 66.69 67.73 SE=(r-a - SE)*
LSReoe: 3¢ 81.07 8461 86.69 87.94 90.03 =20.84
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Table 6 New composite range test for ion—penetrated dry seeds of spring wheat

REEF R o 1 1 = A T B0 ERRE

Irradiation dose/cm 2 Emergence number in the field Deviation significance

(Sum for three parallel samples) 5% 1oe

B AJE Irradiation background 964 a A

1% 10" 960 a A

B A JiE Nature background 915 a A

5x10° 844 b A

1x10® 202 c B

1x10° 108 d C

24 REMBRAR. THABENE

AL RE B FHEAKMBFENEZTHT M%%Eﬁ% DU H . KRR ERET, A
WrE gk LR R . AT AR HRRAN, B T, R E R ARERER
B, RN NR043%, HEIEERN0.65% (K I 50.05%).

2 0" B TR /N B AR e B e 5 P A 2 R
1, 2.8, 3./M%, 4. 5. 8, 6. WEEdvealk, 7. 8 BEY Ak, 9. ek k
Fig.2 The chromosomal aberration types in (root—tip) cells of wheat seeds induced
by the %0®* ion irradiation v
1. 2. Micro-nucleus, 3. Little-nucleus, 4, 5. Bridge, 6. Dissociated chromosome,
7. 8. Lag—behind chromosome, 9. Farina accretion
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Comparative research on wheat breeding by heavy ion irradiation
with different energies

XIE Hongmei' WEI Zengquan' ZHANG Jinlian® HAN Guangwu' LI Wenjian'
ZHOU Guangming' GAO Qingxiang® HUANG Tao! LI Qiang’
DANG Bingrong! WANG Jufang' CAI Xichen' HE Jing'
1 (Institute of Modern Phxsics, the Chinese Academy of Sciences, Lanzhou 730000)
2 (Gansu Institute of Agricultural Science, Lanzhou 730070)
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Abstract

Dry wheat seeds were irradiated with heavy ions belonging to three different
energy regions. The indoor experimental method and culture process in the field for
the irradiated seeds are introduced. Preliminary results on half-lethal dose,
cytological observation and breeding situation are presented. Finally, the mutation
mechanisms of crop breeding are disussed according to three different energy
regions.
Key words Energetic heavy ion, Ion implantation, Ion penetration, Crop breeding,

Mutation mechanism



