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Abstract; [Objective] This study investigated the difference in tolerance capacity of hybrid rice in pad-
dy and low temperature environment in Sichuan to provide basis for the selection and breeding of tolerance
hybrid rice. [Method]) Field experiments were carried out at Suining, Sichuan in paddy and low temperature
field and normal rice field (CK) ,respectively. Using 36 common rice varieties as materials, the number of
rice tillers,plant height,panicle trait and other agronomic traits of rice were measured and analyzed. [Re-
sult] 1) Under paddy and low temperature environment, both tiller number and bearing tiller rate of hybrid
rice reduced significantly, the correlation index between the reduction rate of tiller number and tolerance in-

dex (T) was —0.86 (P<C0.01) and the correlation between the reduction rate of bearing tiller and T was
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—0.88(P<C0.01). 2) Compared with normal environment, the panicle length of hybrid rice reduced signifi-
cantly with the correlation between its reduction rate and T of —0.89 (P<C0.01). The setting rate of hy-
brid rice also decreased significantly with the correlation of —0. 93(P<C0.01). 3) Different hybrid rice had
different capacities to tolerant the paddy and low temperature environment. Among the 36 tested hybrid
rice, the hybrid rice,C You 130,C You 2095, Chuanxiang 3,Gangyou 188, Luyou 5,Nei 5 You 306, Nei 5
You 317 and Xieyou 027 had high T values (higher than 12),indicating that they had strong capacity to
tolerant the paddy and low temperature environment. Therefore, they obtained more tiller and their reduc-
tion rates of setting and panicle length were less than that of other hybrid rice. 4) Under the paddy and low
temperature environment,the correlation index between T and rice yield was 0. 89 (P<C0. 05) while the
correlation index between T and the reduced rice yield was —0. 95 (P<C0. 01). [Conclusion) The tolerance

index for paddy and low temperature environment (T) can be used to evaluate the capacity of hybrid rice.

Higher value indicates that the rice yield reduction will be less in paddy and low temperature field.

Key words: paddy and low temperature environment;hybrid rice;agronomic traits
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Table 1 Information of experimental hybrid rice varieties
95 i i LA X BEAR %5 i ol AR X BEAR
Number Variety Male parent X Female parent Number Variety Male parent X Female parent
1 e 11 M-32AX K 11 19 X 188 X 46 AX 5K 188
Il You 11 I1-32AX Longhui 11 Gangyou 188 Gang 46 A X Lehui 188
9 4k 501 M-32A X 454K 501 20 X 364 X 46 AX T1K 364
Il You 501 I -32A X Mianhui 501 Gangyou 364 Gang 46 A X Jianghui 364
s 14k H103 1-32AX ¥ % H103 21 WE 75 A AXIK 907
II You H103 1-32A X Luhui H103 Huaxiang 7 Huaxiang A X Chuanhui 907
4 C AL 130 CAX130 22 AL 1618 T AXJIPEI618
C You 130 Huaxiangyou 1618 Huaxiang A X Chuanhui 1618
- C fIt 2095 CAX K 2095 23 Wi 615 Vi 91AX Pk 615
0 C You 2095 CA X Mianhui 2095 Luxiang 615 Luxiqng 91A X Luhui 615
6 D17 D35AX K 527 24 Wil 5 5 POTTAX &K 5 5
D You 17 D35A X Kanghui 527 Luyou 5 I u 077A X Jinhui 5
7 D 1 527 D62A X &K 527 25 Wil 9803 P 98AX Pk H103
D You 527 D62A X Shuhui 527 0 Luyou 9803 Lu 98A X Luhui H103
3 D1k 162 Dl AX %k 162 26 M 5 {306 WA SAXNFEWK 3306
D You 162 D Shan A X Shuhui 162 Nei 5 You 306 Neixiang 5A X Neixianghui 3306
9 Q2% QIA X ik 047 97 M54 317 W& SAX K 3317
Q You 2 QIA X Chenghui 047 Nei 5 You 317 Neixiang 5A X Neihui 3317
Qft 6% - 5l 5399 N7 SAX IR 3399
10 Q You 6 Q2AXR1005 28 Nei5 You 5399 Neixiang 5A X Neihui 3399
1 JNE 25 X 46 A X T4k 364 29 H& 2128 NA&E 2AXRI128
Chuanfeng 2 Gang 46 A X Jianghui 364 Neixiang 2128 Neixiang 2AX R128
12 J$E 45 LH 8OAXITHK 364 30 N & 2924 WA 2AX IR 92-4
Chuanfeng 4 Jiangyu 80A X Jianghui 364 Neixiang 2924 Neixiang 2A X Neihui 92-4
13 AL 204 N4 AXEIK 204 31 N 7539 W& TAX K 2539
Chuanguyou 204 Chuangu A X Shuhui 204 Neixiang 7539 Neixiang 7A X Neihui 2539
14 JIAFAR 399 JIAE AXFi Pk 399 32 B 027 I R AXAEK 027
Chuanguyou 399 Chuangu A X Ruihui 399 Xieyou 027 Xiegingzao A X Huahui027
15 NG 918 JIA AX 5K 918 33 Bk 527 iR AXE K 527
Chuanguyou 918 Chuangu A X Baohui 918 Xieyou 527 Xieqingzao A X Shuhui 527
16 JIF 35 JIFE 29 A X WK 448 34 HA 2079 HAEF 1TAXGKIK 2079
Chuanxiang 3 Chuanxiang 29 A X Chenghui 448 Yixiang 2079 Yixiang 1A X Dahui 2079
17 JI| #8108 JIIF 29 A X F4K 8108 35 HAF 2292 HAE TAXHMK 2292
Chuanxiang 8108 Chuanxiang 29A X Yuhui 8108 2 Yixiang 2292 Yixiang 1A X Yihui 2292
18 JIFA 907 NI 29 AX 4K 007 36 H A& 3551 A TAX K 3551
Chuanxiangyou 907 Chuanxiang 29A X Huahui 007 : Yixiang 3551 Yixiang 1A X Yihui 3551
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Fig. 1 Tolerance indexes and rice yields of 36 hybrid rice in paddy and low temperature field

Numbers for experimental hybrid rice from 1 to 36 were same as that in table 1
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Table 2 Tiller numbers of different rice at different growth periods in paddy and low temperature field

Y Rz 4y BERC Tiller number

Grade Number 05-31 06-10 06-20 06-25 06-30 07-05 07-10 07-20 08-20
A 32 6.65 a 11.21 a 17.81 a 21.43 a 24.93 a 23.01 a 21.48 a 16.31 a 15.28 a
4 6.62 a 11.11 ab  17.73 a 21.35 a 24.91 a 23.11 a 21.33 a 16.21 a 15.19 a
B 18 6.42 b 10.02 b 15.11d 18.32 b 20.83 b 20.17 b 17.51 b 14.87 b 13.54 b
10 6.43 b 9.34 d 15.92 ¢ 18.07 b 20.77 b 20.07 b 17.65 b 14.42 b 13.77 b

c 1 6.02 ¢ 9.82 ¢ 16.48 b 17.43 ¢ 19.89 ¢ 18.31 ¢ 16.64 ¢ 13.08 ¢ 12.03 ¢
11 6.05 ¢ 9.32d 16.64 b 17.56 ¢ 19.87 ¢ 18.42 ¢ 16.76 ¢ 12.83¢d  12.23 ¢
b 13 5.78 d 9.04 e 15.01d 15.65d 16.01 d 15.01 d 13.85d 11.36 d 11.46 d
23 5.23d 9.16 15.11d 15.58 d 16.27 d 15.11d 13.92d 11.32d 11.47 d

- QR FE TG R A RN 8RR AR G AR 53 22 5 (P<C0. 05) s @ A Fom XK IR 8 78 v 30 8 BLAT 45 A T 32 AE 1 . B RR BAY

—JE M 2 Ae 01, C Fon RA RS MM 2 6E )1, D RRFEARRNBAWZ AT OS5 1~36 ARMMFARF R 1. TERF.
Note: (D Lowercase letters behind number indicate significant difference (P<C0. 05) between varieties; @ A means higher capacity to toler-
ant the lower and paddy environment,B,C and D mean the tolerance capacities are less,low and zero,respectively; @ Numbers from

1 to 36 are the same with that in table 1. The same below.
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Table 3 Comparison of increasing rate of rice height with different tolerance capacities in paddy and low temperature field

Y Rz MR 8K %/ % Increasing rate of rice height

Grade Number 06-06 06-15 06-25 07-05 07-15 07-25 08-05 08-15

A 32 0.2d 10.0 a 15.5 a 19.2 a 18.4 a 18.6 a 13.5 a 0.6 ¢

4 0.3d 11.0 a 15.8 a 18.0 a 17.9 a 18.1 a 14.2 a 0.4 e

B 18 1.1¢ 8.0b 11.0b 12.9 ¢ 18.8 a 13.6 b 10.6 b 0.9b

10 1.3 ¢ 6.3 ¢ 10.8 b 13.4 be 18.7 a 12.4 b 11.0 b 1.1a

C 1 4.2b 6.0 c 9.5 ¢ 14.8 b 15.4 b 10.3 ¢ 8.5 ¢ 0.5d

11 4.5b 6.2 c 8.8 ¢ 14.1b 15.2 b 10.8 ¢ 8.7¢ 0.4 e

D 13 9.8 a 5.7 ¢ 8.0 cd 13.7 ¢ 14.6 b 10.3 ¢ 8.1c¢ 0.9b

23 9.6 a 5.3 ¢ 7.5d 15.2 b 14.1b 9.6 ¢ 8.0 ¢ 0.6 ¢
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Table 4 Comparison of panicle trait of different to lerance rice varieties in paddy and low temperature field

sy . T—;{éﬁﬁﬁﬁ/g JFE{Q/cm A # KB Grains per panicle %*Vﬁ( Full grains per panicle

Grade Number Weight o.f Panicle TR r|1g|g I 5B rﬁg{; e
1 000 grain length Top Medium Bottom Top Medium Bottom

A 32 27.2 b 24.3 b 95.4 a 86.1 a 55.8 b 74.5 a 65.2 a 15.8 e
4 30.2 a 23.3 ¢ 94.3 a 87.3 a 60.5 a 72.3 a 60.2 b 23.6d

B 18 29.1b 24.1b 67.3 e 64.8 ¢ 53.7 ¢ 58.2 ¢ 58.9 be 26.8 ¢
10 28.0 ¢ 25.0 a 70.1d 75.0 b 54.1¢c 61.6 b 61.4 b 27.9 b
c 1 28.5 be 23.0¢ 73.2d 67.2 ¢ 62.1a 56.2 ¢ 50.4 d 28.1b
11 26.3 ¢ 21.5 ¢ 75.3 ¢ 73.1b 55.5 b 60.5 be 57.1¢c 26.9 ¢
D 13 27.3 b 22.1d 83.9 b 64.8 ¢ 55.7 b 63.1b 37.1e 22.7d
23 30.2 a 20.0 e 76.3 ¢ 58.2 d 48.3 d 40.9d 36.1 e 30.7 a
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S Al it ol JEC R A TS e S R SR O 3 (B 43 )
h 734,627 F119. 7 AT T HAD AR
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