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Abstract ; Heat tolerance at the heading-flowering stages for 37 early-season rice varieties released in Jiangxi
province , were evaluated under natural and high temperature conditions. Heat tolerance of rice varieties was evalua-
ted using seed setting rate ( SSR) and its reduced rate under high temperature. The result showed that the F values of
variance analysis for SSR under nature and high temperature conditions and its reduced rate in hybrid rice combina-
tions were close to significant level, which meaned that there were definite difference of heat tolerances among
hybrid rice combinations. While , the F values of variance analysis for SSR under nature and high temperature and its
reduced rate in conventionality rice varieties were no significant, which meaned that there were a very smaller differ-
ence of heat tolerances among conventionality rice varieties. The average of SSR for hybrid rice combinations in

2013 was reduced than 2012 for 8.9% ,while the average of SSR for conventionality rice was only reduced 1.72%
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than 2012, when the average of maximum temperature (41.3°C ) under high temperature stress was more than 2012
for 0.9°C , the reduced rate of SSR for conventionality rice was obviously lower than hybrid rice combinations. Ther-
fore , the heat tolerance of conventionality rice were stronger than hybrid rice combinations. In natural condition , the
average maximum air temperature of 2013 was 36. 8°C , higher than 2012 for 1.3°C ,but the average SSR of hybrid
rice combinations and conventionality rice were more than 2012 for 5. 6% and 15. 0% , respectively. This results
were caused by the relative humidity (81.4% ) of 2013 in nature condition,which was higher than 2012 for 14.4%.
It indicated that the high tolerance of rice varieties would become stronger with the increase of relative humidity,
when the air temperature was higher than suitable growth temperature. Four hybrid rice combinations of Wufengyou
623, Lingliangyou 611, Zhuliangyou 819, Zhuliangyou 312, and four conventionality rice of Xiangzaoxian 7, Jiayu

948 , Zhongzao 35, Zhongzao 25 were showed more SSR and smaller reduced rate under high temperature stress,

which could be used in rice production and breeding with heat tolerance.
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Tablel Comparison of the air temperature and humidity between natural condition and greenhouse experiments

. H 1 H #k 41 Natural condition A High temperature stress

if: (H. H) BEAE(C) BRARCC)  14:00 AT EWEAIR(C)  RESE(C) 14: 00 Hf X
Date MAT MIT MR (% )RH MAT MIT M (% ) RH

2012 7.26 35.2 27.5 58 40.6 27.5 50.4

7.27 35.7 25.7 61 39.9 25.7 43.4

7.28 34.4 25.9 71 39.4 25.9 54.1

7.29 36.2 26.6 78 41.3 26.6 38.5

7.30 35.9 27.9 67 40.6 27.9 38.6

SEHH Mean 35.5 26.7 67.0 40.4 26.7 45.0

2013 6.16 36. 1 26.4 68 41.1 26.4 41.6

6.17 36. 1 28.2 94 40.1 28.2 41.6

6.18 37.2 29.1 92 41.4 29.1 37.7

6.19 38.4 27.8 81 42.5 27.8 34.9

6.20 36.3 28.6 72 41.5 28.6 38.5

F¥{H Mean 36.8 28.0 81.4 41.3 28.0 38.9

MAT : Maximum air temperature , MIT ;: Minimum air temperature , RH : Relative humidity
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65.0% ., 2013 FAERFIFEET 29 KR &
H AR T 4550 R AR RN 69. 6% ~93.0% , = i
W RGESERASNE K 20. 7% ~56. 3% , 45 2 F AT K
R 30.2% ~76.3% . Gt Wik (£ 3) 42
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Table 2 Phynotypic variance of seed setting rates for rice varieties under natural and high temperature condition

2012 4ELESI2% (% ) 2013 AELESI (% ) 2 ARLE SR HIE (% )
) . . ) ) Mean value of seeding
ol | AL R Seed setting rate in 2012 Seed setting rate in 2013 tting rate for two years
Variety type  Variety name
EES [ (2 H k& [ (2 EEZS =i (2
NC HT RD NC HT RD NC HT RD
sesfgg sy HFER623 74.3 57.7 22.4 78.2 54.5 30.2 76.2 56. 1 26.3
Hybrid rices 76429 % 78.3 47.3 39.5 69.6 47.3 32.0 73.9 47.3 35.8
combination i 1402 81.3 43.2 46.9 84.7 56.3 33.5 83.0 49.7 40.2
BEWLL 611 81.8 62.4 23.7 80.3 50.5 37.1 81.0 56.5 30.4
FEFIAE 819 79.8 65.7 17.6 80.5 50.0 37.8 80. 1 57.9 27.7
PEBIE 312 78.9 63.3 19.8 76.4 47.3 38.1 77.6 55.3 28.9
Wit 1 5 80.2 58.2 27.4 81.7 48.8 40.2 80.9 53.5 33.8
w9 % 72.6 43.1 40.7 80.8 48.0 40.6 76.7 45.5 40.6
KRB 505 84.8 58.5 31.1 84.0 49.6 41.0 84.4 54.0 36.0
JE4k 98 71.3 44.0 38.3 79.2 46.7 41.1 75.3 45.3 39.7
I 1156 72.8 33.6 53.9 83.0 48.8 41.2 77.9 41.2 47.6
KPR 16 83.7 58.6 29.9 85.6 48.2 43.7 84.6 53.4 36.8
Sede 25 5 67.3 43.9 34.8 81.1 44.9 44.6 74.2 44.4 39.7
HEM I 606 81.8 57.4 29.9 91.6 50.3 45.0 86.7 53.8 37.4
W% 206 68.7 40.5 41.1 78.5 41.4 47.2 73.6 41.0 44.1
03 11 66 85.6 55.5 35.1 93.0 46.8 49.7 89.3 51.1 42.4
BEWL 211 90.9 55.0 39.5 88.0 44.2 49.8 89.5 49.6 44.7
MR 02 83.5 68.8 17.6 83.5 39.8 52.4 83.5 54.3 35.0
BFL 104 76.9 56.4 26.6 91.6 43.1 53.0 84.3 49.7 39.8
441 1506 80.2 56.6 29.4 82.8 37.1 55.2 81.5 46.8 42.3
4313 77.17 59.2 23.7 91.8 40.7 55.7 84.7 50.0 39.7
Wil 287 74.4 44.9 39.7 90.9 37.3 59.0 82.7 41.1 49.4
i 1974 78.3 27.4 65.0 90.0 35.6 60.5 84.1 31.5 62.8
41 458 79.0 58.3 26.2 79.5 31.3 60.7 79.3 44.8 43.4
EMIE 4024 82.9 49.4 40.4 87.3 34.2 61.0 85.1 41.7 50.7
Jeak 37 74.3 34.0 54.2 85.4 30.9 63.8 79.9 32.5 59.0
HEBIE 09 81.0 58.8 27.4 82.1 29.6 64.0 81.5 44.2 45.7
&1 899 80.6 55.4 31.3 83.6 26.7 68.0 82.1 41.1 49.7
15 67.8 31.9 53.0 87.4 20.7 76.3 77.6 26.3 64.7

AEFIERE(% )RV 67.3~90.9 27.4~68.8 17.6~65.0 69.6~93.0 20.7~56.3 30.2~76.3 73.6~89.5 26.3~57.9 26.3 ~64.7
FHME(X £SD) 78.3+5.6 51.3+10.8 34.7+11.8 83.9+54 42487 49.0=11.7 8l.1x4.3 46.9+7.8 41.99.5

KR FH 048 72.4 45.7 36.9 87.4 58.1 33.5 79.9 51.9 35.2
L rh 35 72.0 45.7 36.5 87.7 56.8 35.3 79.9 51.3 35.9
Conventional WAl 7 & 80.5 62.4 22.5 90.1 51.7 42.6 85.3 57.0 32.6
rices hER 17 5 70.9 52.2 26.4 78.5 44.1 43.8 74.7 48.2 35.1
25 69.4 55.5 20.0 82.5 45.7 44.7 75.9 50.6 32.3
F 312 63.2 46.8 26.0 94.9 52.5 44.7 79.1 49.6 35.3
3 253 74.8 49.4 34.0 90.6 43.7 51.8 82.7 46.5 42.9
rhi 33 72.6 46.3 36.2 84.5 37.6 55.6 78.5 41.9 45.9

ARSEE(% )RV 63.2~80.5 45.7~62.4 20.0~36.9 78.5~9%4.9 37.6~58.1 33.5~55.6 74.7~85.3 41.9~57.0 32.3~45.9
FHE X +SD 72.0+4.9 50.5+6.0 29.8+6.9 87.0x5.1 48.8+7.1 44.0+7.4 79.5+3.4 49.6+4.4 36.9+4.9

Bk AF5ERI(% )RV 63.2~90.9 27.4~68.8 17.6~65.0 69.6~94.9 20.7~58.1 30.2~76.3 73.6~89.5 26.3~57.9 26.3 ~64.7
Total FHME X +SD 76.9+6.0 51.2+9.9 33.6+11.0 84.5+5.4 43.8+8.7 48.0+11.0 80.7+4.2 47.5+7.2 40.8 +8.9

NC:Natural condition, HT; High temperature condition, RD :Reduced rate, RV ; The range of variation
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Table 3 Variance analysis for seed setting rates of rice varieties
i 75 S UR A S5 A
. . . MS1H F1H Fy s Fo.o
Variety type Variance source df SS
=’ s =] I
At L  HREM AR DY R ) 28 1051.8 37.6 1.7 1.9 2.4
Hybrid rice  Natural AR [ 1 449. 1 449. 1 19.8* 4.2 7.6
combination  condition W 28 633.5 22.6
TRt AL 3 AFBE A ] 28 3423.2 122.3 1.8 1.9 2.4
High temperature AE R [a] 1 1151.2 1151.2 17.2* 4.2 7.6
stress 22 28 1871.5 66.8
2 R AL AR DY R ] 28 4997.7 178.5 1.8 1.9 2.4
Seed setting AE R[] 1 2988.0 2988.0 30.6 %" 4.2 7.6
reduce rate s 28 2735.8 97.7
AE BE [=} It
EHUKRE A AR AR P R ] 7 161.8 23.1 0.9 3.8 7.0
Conventional  Natural AR FE[A] 1 906.0 906.0 33.5™ 5.6 12.3
rice condition ﬁé 7 189.2 27.0
AT AR5 P it P ] 7 268.9 38.4 0.8 3.8 7.0
High temperature AE R [R] 1 11.9 11.9 0.2 5.6 12.3
stress 2 7 335.0 47.9
2 S AT AF B PR ] 7 332.4 47.5 0.9 3.8 7.0
Seed setting AEFE[A] 1 805.2 805.2 14.8* 5.6 12.3
reduce rate ﬁé 7 381.1 54.4
w ik B8R 1 AR P it P ] 36 1245.0 34.6 1.1 1.7 2.2
Total Natural AEFE(A] 1 1073.1 1073.1 35.0" 4.1 7.4
condition e 36 1104. 1 30.7
EE AR AR IS At R ] 36 3786.8 105.2 1.5 1.7 2.2
High temperature A BE(A] 1 1001.3 1001.3 14.6 " 4.1 7.4
stress Rz 36 2468.3 68.6
577 52 AT 3%
TR A JBE 1A R ] 36 5639.2 156.6 1.8 1.7 2.2
Seed setting o )
AR ] 1 3793.1 3793.1 43.8* 4.1 7.4
reduce rate
PR 2% 36 3117.06 86.6

TR 0.05 K LR B, R 0.01 KRR B

“ means the significant difference at 0. 05 level, ™ means the significant difference at 0. 01 level
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FEHSRACMET 2013 R3S K R 45 S %
2012 4EBETN 5. 6% , W HLK ARG B F-H 45 923 F 2012
AEHEIN 15.0% . IWSIRSRIFRE 2013 45 1 4R &A%
T SR R 36. 8°C, 2012 4E W 1.3C,
2013 4 H R A1 1 IR 8 5 = T 2012 4R,
{H 2013 4= 4238 7K R A1 BLK ARG 19 25 52 3 B i s 1
2012 4, 3 Uk BH /KR B 14 TR B0 ] i 27 1) HoAth 5%
PERsZ I, ARG R 0 SRR B, 2013 4F A AR 55
AN A 81.4% , FY 2012 4 14.4% , 1L
WIS = T4 3 R B O T, A X R Y
BTN B R SR KRS SR T R | DA R A SR
INGE SRR AR BE T AR AL KRS 45 SR i 1
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TEm IR IHE AT 2013 4E 2458 KRG 34 45 52
R 2012 4EFEAR 8. 9% , 11 HLK RG24 45 52 35RAY
REA 1. 7% 5 BILK ARG - X5 245 512 5% 110 o A1 od 2 B
T 238K G, 2013 4F o i 30 7 34 o ARl
41.3°C, [ 2012 4E 5 0. 9°C , 2013 4F Y 1 1 ik 36 5%

BT 2012 4, G it o B R (36 3) , A4 38k Rg 4l
A AT B 8] 1SR S A A v T OIS 3 R SR
R FAES SR 19.8 17.2 H130. 6, 15K 5% i
FEIKN-(Fyo =7.6) 5 BACRE &R AF 5 8] 4R 2%
PFF FR 25 52 3 e 28 SRR FE 250k 33.5
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PAE a3 A 22 B e I 38 X 7K A i A A 5 S 3
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e R =35°C 1 H B R 2R 3R E . /N
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