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Effect of Two Factors on the Germination of Aged Rice Seed
YANG Jun-nian, HU Ting-zhang, QIN Gang, ZHONG Yan
(School of Life Science and Engineering, Chongqing Three Gorges University, Chongqing 404000, China)

Abstract: Aged rice seeds were treated with different time of ultraviolet irradiation and soaked with dif-
ferent concentration of colchicine. The effect of two kinds of factors was analyzed by measuring seed germi-
nation rate and amylase activity. Results showed that more than 2 hours ultraviolet irradiation significantly
reduced the seed germination rate, but 0.2% and 0.3% concentration colchicine significantly improved the
germination rate. Two kinds of different combination treatments significantly promoted the germination rate.
In three of the treatment combination, seed germination rate was as high as 92.22%. When seed were treated
with colchicine and 2 hours of ultraviolet irradiation at the same time, germination rate did not decline. Amy-
lase activity was significantly improved by different time ultraviolet irradiation. Enzyme activity was signifi-
cantly improved by 0.2% and 0.4% of colchicine, and 0.3% and 0.5% concentration treatment was significant-
ly higher than those in the control group. Effect of ultraviolet treatment was better than that of colchicine. A-
mong combination treatment, 10 groups of enzyme activity increased significantly. Enzyme activity presented
two peak value in most of the treatments, which appeared in the second and the fifth day. Enzyme activity
reached maximum in the first day or the second day of the treatment.
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1 %
(h) 1d 2d 3d 4d 5d 6d 7d
22.22 50.00 57.78 64.44 65.56 65.56 65.56
05 15.56 45.56 52.22 57.78 66.67 66.67 66.67
1 14.40 27.78 60.12 67.78 67.78 64.17 70.00
2 12.22% 30.00% 43.33® 47.78® 56.67% 56.67% 56.67%
3 12.22% 35.56® 46.67% 48.89% 53.33® 55,56 55,56
4 6.67* 35.56® 42.20% 55,56 55,56 56.67% 56.67%
ab
o 1h o 1d,
T 0.5 1h o T
(P>0.05) 2.3 0.2% 0.3%
h (P<0.01)
1h (P>0.05),
h o
0.2% ~0.3%,
° 0.5h 0.1%
4 h 0.2%
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4 h 0.4% 3 o T
92.22%, 25
2h (P<0.01),
2 %
(%)
22.22 50 00 57.78 64.44 65.56 65.56 65.56
0.1 31.11 43.33 45.56 54.44 63.33 63.33 63.33
0.2 55.56° 63.33 65.56° 68.89° 71.11° 71.11° 71.11°
0.3 57.78* 57.78* 58.89° 66.67° 87.78° 87.78° 87.78°
0.4 45.56 57.78 58.89 61.11 63.33 64.44 64.44
0.5 47.78 58.89 63.33 65.56 65.56 68.89 68.89
a
3 %
(h) 1d 2d 3d 4d 5d 6d 7d
22.22 50 57.78 64.44 65.56 65.56 65.56
0.5 0.1% 43.33* 77.78* 84.44% 91.11® 91.11® 92.22* 92.22®
0.2% 60.00 75.56% 81.11% 82.22® 82.22* 84.44* 85.56
0.3% 56.67% 64.44% 73.33* 75.56 75.56® 76.67* 76.67*
0.4% 65.56 78.89% 79.11* 86.67% 86.67% 88.89% 88.89
0.5% 37.78* 72.22% 76.67* 76.67 76.67% 76.67% 76.67*
1 0.1% 64.44® 72.22* 74.44* 74.44% 78.89® 78.89* 78.89*
0.2% 64.44® 75.56% 83.30® 83.33* 84.44® 87.78® 88.89%
0.3% 54.44® 76.67% 77.78* 77.78® 82.22® 83.33* 83.33®
0.4% 74.44® 78.89% 82.22® 86.67% 86.67% 86.67% 86.67%
0.5% 51.11® 70.00® 75.56® 77.24% 77.78® 77.78® 77.78®
2 0.1% 48.89* 75.56® 78.89® 85.56 86.67® 86.67® 86.67*
0.2% 45.56® 66.67* 67.78* 74.44® 74.44® 74.44% 74.44*
0.3% 42.22® 68.89* 75.56® 75.56 81.11* 81.11* 81.11%
0.4% 64.44® 81.11* 82.22® 88.89 88.89" 88.89% 90.00®
0.5% 56.67% 76.67* 82.22® 84.44® 85.56" 86.67* 86.67%
3 0.1% 65.56" 73.33* 75.56% 75.56 81.11* 81.11* 83.33®
0.2% 61.11% 72.22% 75.56% 77.78® 77.78® 77.78* 78.89*
0.3% 70.00® 77.78* 82.22* 82.22® 82.22* 84.44% 90.00®
0.4% 56.67% 71.11* 75.56® 75.56 75.56® 75.56% 75.56%
0.5% 61.11% 78.89% 81.11% 81.11% 81.11* 84.44% 88.89
4 0.1% 24.44® 56.67% 66.67* 66.67 71.11* 73.33* 73.33*
0.2% 58.89® 73.33* 88.89 90.00® 91.11® 92.22* 92.22®
0.3% 46.67® 70.00* 73.33* 78.89% 78.89® 80.00® 80.00*
0.4% 53.33® 65.56® 83.33* 83.33® 92.22® 92.22* 92.22®
0.5% 53.33% 73.33* 76.67* 76.67 76.67% 77.78* 77.78*
ab
2.2 0.668,
0.5h
0.668 2.034
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o (P<0.01)
T o
((h)
0.446 0.592 0.668 0.538 0.481 0.373 0.451
0.5 0.571* 1.72® 2.034* 1.843* 1.182® 0.997* 1.239%®
1 1.662* 1.955® 1.962* 1.639® 0.828* 0.486* 0.854*
2 1.618* 2.054* 1.773* 1.470® 0.981* 0.414* 0.850®
3 1.877* 1.947* 2.147* 1.518* 1.093* 0.413* 0.888*
4 1.645% 1.768* 1.975% 1.718* 0.955* 0.519* 0.966®
ab °
T 0.1%
(P>0.05)  0.2%
0.2% 0.4% (P<0.05)  0.3%
1.851. 0.5% (P<0.01).
o
(%)
0.446 0.592 0.668 0.538 0.481 0.373 0.451
0.1% 0.474 1.156 1.809 1.705 0.914 0.032 0.094
0.2% 0.267* 1.343% 1.851% 1.490° 0.685° 0.451* 1.15°
0.3% 0.792* 1.173* 1.811* 1.718* 1.070® 0.540* 0.968*
0.4% 0.331* 1.227° 1.551% 1.43* 1.114° 0.514% 1.006°
0.5% 0.385* 1.294® 1.649® 1.273* 1.062* 0.604* 0.952®
ab a o
0.5h 0.1% .0.5h
o 0.2% .0.5h 0.4%
1h 0.2% 2 h
o 0.1% 2h 0.2% 2h
0.3% 3h 0.2%
3h 0.5% 4 h
o 0.2% 9
25 (P<0.05)
T (P>0.05),
6
(h) 1d 2d 3d 4d 5d 6d 7d
0.446 0.592 0.668 0.538 0.481 0.373 0.451
0.5 0.1% 1.489* 2.018° 1.13* 0.901° 0.886° 0.956° 0.335°
0.2% 2.053* 1.765° 1.124% 0.799* 0.994% 0.965° 0.365*
0.3% 0.635 2.174 1.062 0.592 0.952 0.897 0.079
0.4% 1.214° 2.163% 1.236% 0.527* 1.014° 1.016° 0.294*
0.5% 0.382 2.024 1.047 0.411 1.067 0.971 0.367
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6
() 1d 2d 3d 4d 5d 6d 7d

1 0.1% 0.262 0.551 2.048 1.113 0.786 0.808 0.171
0.2% 0.514* 2.795° 2.227° 0.776* 1.202* 0.841* 0.773*

0.3% 3.061 1.941 0.692 1.061 0.904 0.676 0.221

0.4% 2.717 2.246 1.009 1.265 0.895 0.581 0.182

0.5% 2.837 1.7 1.038 1.147 0.886 0.612 0.076

2 0.1% 2.487° 1.722* 1.441° 1.282° 1.74° 0.322% 0.043°
0.2% 2.464* 1.964* 1.374° 1.237* 1.76° 0.367% 0.058°

0.3% 2.522 1.846 1.275 1.144 1.965 0.355 0.070

0.4% 1.011 1.49 1.46 1.335 2.016 0.204 0.009

0.5% 0.892 2.188 1.222 1.132 1.741 0.334 0.141

3 0.1% 0.671 2.422 1.291 1.26 2.006 0.272 0.166
0.2% 0.877¢ 2.067° 1.366° 1.294* 1.797* 0.4642 0.118*

0.3% 0.813 2.316 1.25 1.389 1.906 0.282 0.127

0.4% 0.794 2191 1.409 1.55 1.817 0.285 0.137

0.5% 0.888* 2.419* 1.36° 1.257° 1.689° 0.476* 0.115*

4 0.1% 0.407 2.079 1.096 1.248 1.987 0.665 0.092
0.2% 0.534* 1.918° 1.323* 1.393° 1.777° 0.698* 0.043*

0.3% 0.367 2.147 1.482 1415 1.882 0.69 0.077

0.4% 0.315 1.885 1.154 1314 1.803 0.604 0.033

0.5% 0.21 2.185 1.205 1.262 1.711 0.538 0.013

a °
®
.
.
n21 ( 0.2% ~ 0.3% 0.3% ~ 0.5%)
4 % ®
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