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Abstract: Irradiation-induced mutation is an effective way to create rice germplasm resources and breed new vari-
eties. Seed moisture content and irradiation dose are important factors affecting irradiation tolerance. To smoothly
carry out the construction of japonica rice mutant libraries and irradiation mutagenesis breeding in cold regions,
this study explored the suitable irradiation doses for japonica rice seeds with different moisture contents. Using ¢°
Co-v rays, seeds of four main japonica rice varieties(collected from different accumulated temperature zones in

Heilongjiang Province) with different moisture contents were irradiated at six doses(0, 250, 280, 300, 330, 350
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Gy). After treatment, the seedling emergence rate was recorded, and two-factor analysis of variance(ANOVA)
was conducted for the combinations of "moisture content x variety" and "moisture content X irradiation dose".
The analysis results showed that in the "moisture content x variety" model, the factors influencing seedling emer-
gence ranked as follows: main effect of moisture content > main effect of variety > interaction effect between
moisture content and variety. In the "moisture content x irradiation dose" model, the influencing factors ranked
as: main effect of moisture content > main effect of irradiation dose > interaction effect between moisture content
and irradiation dose. These results indicate that moisture content is the key factor affecting the irradiation toler-
ance of japonica rice seeds. When the irradiation dose was not higher than 350 Gy, the irradiation tolerance of
seeds increased with the increase of moisture content but decreased with the increase of irradiation dose. When
the seed moisture content was higher than 14%, the irradiation tolerance of seeds was significantly enhanced.
When the seed moisture content was between 14% and 16%, the irradiation tolerance of the four varieties fol-
lowed the order: Longgeng 46 > Longgeng 31 > Suigeng 18 > Songgeng 28. Specifically, the irradiation tolerance
of Longgeng 46 seeds was significantly higher than that of Songgeng 28, while there was no significant difference
in irradiation tolerance between Longgeng 31 and Suigeng 18. For the four varieties, when the seed moisture con-
tent was close to 14%, the median lethal irradiation doses were 250 and 280 Gy(with seedling emergence rate
close to 50%). When the seed moisture content ranged from 14% to 16%, the median lethal irradiation dose was
350 Gy(with seedling emergence rate around 50%).

Key words: Moisture content; Irradiation dose; Japonica rice in cold region; Seedling emergence rate
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Table 1 Effects of different treatments on moisture con-
tent of japonica rice seeds

A
D, D, D, D, D, D,
Variety - : :
AN 28 740 1190 1330 1420 1530  15.30
ZRE18 1140 1290 1390 1530 1590  16.00
Tk 31 990 1230 13.60 1490 1560  15.70
JEki46 1030 12,70 1390  15.10 1550  15.60
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Table 2 Analysis of variance on seedling emergence rates for different moisture content and japonica rice varieties

AR 11 2877 0 FI 5 Ffa P )
Source Class III sum of squares DF Mean square F value P value K
& IE A 310 822.222a 23 13 514.010 21.899% <0.001 0.552
R 1111 425.333 1 1111 425.333 1 801.0487%* <0.001 0.815
FrokhE 252 272.556 5 50 454.511 81.761%+ <0.001 0.500
st 31 368.963 3 10 456.321 16.944% <0.001 0.111
B KA 27 180.704 15 1812.047 2.936% <0.001 0.097
W 251 776.444 408 617.099
pesaN 1 674 024.000 432
(CN=p=8ay 562 598.667 431

T : R?=0.552( % J5 R*=0.527) “*” /8 22 57 . % (P<0.05), “#+” F /R 22 574k . 3(P<0.01), TR
Note: R?=0.552 (Adjusted R* = 0.527). * indicates a significant difference(P<0.05), ** indicates an extremely significant difference(P<0.01), the

same below.
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Fig. 1 Effects of seed moisture content on seedling emergence rates in different japonica rice varieties
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Table 3 Analysis of variance on seedling emergence rates for japonica rice seeds under different moisture content

and irradiation dose treatments

IR 11 255 A F oy FAH P R
Source Class I sum of squares DF Mean square F value P value K
1B IERIA 453 832.000a 35 12 966.629 47.209% <0.001 0.807
o 1111425333 1 1111 425.333 4 046.501%% <0.001 0.911
K 252 272.556 5 50 454.511 183.696%* <0.001 0.699
ARG 141 311.556 5 28 262.311 102.898* <0.001 0.565
7K xR ) 60 247.889 25 2409.916 8.774%% <0.001 0.356
R 108 766.667 396 274.663
Bt 1 674 024.000 432
BIEE &1t 562 598.667 431

1 : R?=0.807(J4 % J5 R*=0.790)
Note: R>=0.807 (Adjusted R> = 0.790).
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Fig. 2 Effects of seed moisture content on seedling emergence rates under different irradiation doses
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