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It 8 i 25 R B S T 2 R R, S HRAR T,
20~160 Gy B 125 T 5 R8I 25 PRI IR SR i R ATE
R I R AG TR 5 525 (P<0.05).



%1

PRI B0 1 SRR R i 2 2 A SR P A i - 109 -

100 |
9ol ¢ l »=-0.386x+100.227
R?=0.886
sof I
7o !
;E 60 |
B 50t
F 40l
301 3 =-0.289x+69.904
20| R2=0.864 B -
1ol o G R > A4 TR A Sk
o 4 HEUE Sk A IR AE A
0 1 1 1 1 1 1 1 1 1
=20 0 20 40 60 80 100 120 140 160 180

REFIR/Gy
B S T T o RO T 25 S AR 45 S e s T

2.5 MIEN. LIRS ESIROEXMESN

VoL oATIR =R Y S L N Y e T s N S SN B 4 e o
X GE SR MR, AT T A b a1 AT A, Bk
BT AARBRALEE R, OIS 715 B A0S S R 3 IR AT
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Effects of Carbon Ion Beam Irradiation on the Fruiting
Characters of M1 Oil Sunflower

CHEN Xiaofeng!?, ZHOU Libin®3, JIN Wenjie?, WANG Zhuanzi’, ZHANG Wenliao®,
LI Wenjian?, PENG Yunling!, QU Ying®>f, MU Ping!

(1. Gansu Agricultural University, Lanzhou 730070, China;
2. Institute of Modem Physics, Chinese Academy of Sciences, Lanzhou 730000, China,
3. Kejin Innovation Institute of Heavy lon Beam Biological Industry, Baiyin 730900, Gansu, China)

Abstract: The dry seeds of oil sunflower were irradiated with the carbon ion beam provided by the Heavy Ion Research Facil-
ity(HIRFL) in Lanzhou. To research the effects of carbon ion beam irradiation on the fruiting characters of M1 oil-sunflower,
the seedling emergence rate, survival rate, pollen viability, stigma receptivity and seed setting rate under different pollination
conditions were measured. The results showed that the seedling emergence rate, survival rate, pollen viability and seed setting
rate reduced with the irradiation dose increasing. Compared with control, the emergence rate and survival rate of oil-sun-
flower decreased by 55.68% and 64.66% after seeds irradiated with a carbon ion dose of 80 Gy. This study also revealed that
seeds were irradiated with 20~160 Gy showed very low self-cross seed setting rate, and the mixed-cross seed setting rate were
significantly reduced at irradiation of 40~160 Gy. Pollen viability decreased from 92.01% of the CK to 47.59% of the 160 Gy
irradiation. With the irradiation dose increasing, the percentage of stigmas with higher receptivity reduced, and the percentage
of stigmas with lower receptivity and no receptivity increased. All results indicated that the damage of carbon ion beam irradi-
ation inhibited the fertility of flower organs and reduced the seeding rate. According to the semi-lethal dose of survival rate
and the semi-sterile dose of mixed-cross seed setting rate, the recommended irradiation dose range of oil sunflower is 55 to
153 Gy. Our findings may lead to more reference for the selection of suitable irradiation dose for oil sunflower breeding by
carbon ion beam irradiation.

Key words: carbon ion beam irradiation; oil sunflower; seed setting rate; pollen viability; stigma receptivity
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