Al R (BREB2E) , 2021, 36(1): 14-21 http://xb.ynau.edu.cn

Journal of Yunnan Agricultural University (Natural Science) E-mail: ynauzkxb@foxmail.com

DOI: 10.12101/.issn.1004-390X(n).202005001

sumiE NERAEEFRT R
POET =R A = r L =0 A N

MATL', ZEE, BREXT
(el K2 YRR AR 2R B, 4L 2L 430070)

FEEE: [ HY ] ARS8 R (4 5 M O 0 32 10 I e VR o, A R ) v T B AR LR AR [ Ok ] A
HHEE 1S ARG SRR (05 S1~S15), i 3 4F HA] [ AR m b A aak ik, foRiRg 26 T
AT EAES: 7d BRESF 32 C Sim RS T 35 C WEiRbba, FIAS 8 BB fyixt &
RIEC . SORIE . S5 SRR T RIS AR R EA TN AR BRI & St B i 47 SOD . CAT Fil POD
TEPERI . [ 255 ] HEERs R R AR 4 45 90538 80% LU A S1. S2. S4. S5. S7 M1 S14, 4
GEITRAN 75% WA S6. S8, S9. S11 Al S13, 4FIHLEIRAN 50% YA S3. S10 Al S15, Ak ik
o, BRSO N 45 SEERAE 95% LA YA S2. S7. S8 1S9, AHN4E SEAAE 75%~95% HUAT S1. S4. S5,
S6. S11. S12. SI3 Ml S14, HH %45 S #TE 55%~75% B4 S3. S10Fl S15; B iR T, SOD. CAT
1 POD I P 5 AN 45 S 5 R B E ARG (P>0.05), HLA&SFITEZ T T i ihan J5 i b A LS M s T
PR, [ 45 ] 454 MR RREs, et 2 AN B it e iR ae ) BL2E G AR IR 0 iRl RITERLP)
392 (S2) FGFE 16 5 (S7), Tt /KRG 3L R AKF Pt A AL Bl 6 1

KHEIR: KRG, EREMNE; S50, BiALEY

FE2S: S 511.01 XRRPRESED: A XEHES: 1004-390X (2021) 01-0014-08

Changes of Japonica Rice Yield Factors and Effects on Antioxid-
ant Enzyme Activities under High Temperature Stress

LIU Hangjiang', YUAN Xinjie', CHEN Guoxing

(College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: [ Purpose] To study the effect of high temperature on japonica rice and screen out high-
temperature-tolerant varieties to provide basic materials for high-temperature breeding of japonica rice.

[ Method ] Using 15 japonica rice varieties from China, Japan and South Korea as materials,
through years of field natural high temperature stress and pot temperature control experiments, japon-
ica rice was subjected to high temperature stress with a daily average temperature higher than 32 °C or
a maximum temperature higher than 35 °C for at least 7 consecutive days during heading and flower-
ing. The indexes such as total grain number, grain number, seed setting rate, 1 000-grain weight and so
on were determined by using a full-automatic digital seed testing machine, and the activities of SOD,
CAT and POD were detected by using a enzyme reagent test kit. [ Result] In the field test, SI, S2,
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S4, S5, S7 and S14 had an average annual seed setting rate of more than 80%, S6, S8, S9, S11 and
S13 had an average annual seed setting rate of about 75%, S3, S10 and S15 had an average annual
seed setting rate of about 50%. In pot temperature control test, S2, S7, S8 and S9 were the japonica
rice varieties with relative seed setting rate above 95%, S1, S4, S5, S6, S11, S12, S13 and S14 were
the japonica rice varieties with relative seed setting rate between 75% and 95%, S3, S10 and S15 were
the japonica rice varieties with relative seed setting rate between 55% and 75%. Under high temperat-
ure stress, SOD, CAT and POD activities are positively correlated with relative seed setting rate
(P>0.05), and the antioxidant enzyme activities of each variety after high temperature stress are high-
er than those of the control group. [ Conclusion ] Combining field and pot experiments, 2 varieties
with high temperature tolerance and good comprehensive agronomic traits were selected, they are

Aoyu 392 (S2), and Lindao 16 (S7). High temperature tolerant rice varieties have a higher level of an-

tioxidant enzyme activity.

Keywords: japonica rice; high temperature tolerance; setting rate; antioxidant enzyme
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Fig. 1 Daily average temperature and maximum temperature during heading and flowering period from 2017 to 2019
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Tab. 1 Japonica rice varieties average temperature and average maximum temperature in initial heading stage during 7 days
e 7 dFEIREC 7 d PR IR/ C

At initial heading stage 7 d average temperature 7 d average maximum temperature

vaneyNe- 017 2018 2019 2017 2018 2019 2017 2018 2019
S1 08-06 07-21 07-31 29.93 32.49 32.59 34.30 37.13 38.07
S2 07-24 07-19 08-10 33.15 32.71 31.47 38.78 37.10 36.79
S3 07-15 07-19 07-31 32.08 32.71 32.59 37.52 37.10 38.07
S4 07-26 07-29 07-28 31.51 31.43 33.11 36.87 35.70 38.00
S5 07-27 07-19 08-09 30.44 32.71 31.58 35.53 37.10 36.79
S6 07-23 07-24 08-01 33.82 32.81 32.59 39.71 37.48 37.85
S7 07-29 07-24 08-02 29.55 32.81 32.42 34.54 37.46 37.87
S8 07-22 08-09 07-23 34.04 32.03 33.25 39.94 36.72 37.38
S9 07-14 07-23 08-02 31.98 32.75 32.42 37.29 37.44 37.87
S10 07-20 07-19 07-27 33.49 32.71 33.36 38.94 37.10 38.02
S11 07-26 07-27 07-22 31.51 32.19 33.08 36.87 36.74 37.30
S12 07-23 07-24 07-28 33.82 32.81 33.11 39.71 37.48 38.00
S13 07-24 07-19 08-01 33.15 32.71 32.59 38.78 37.10 37.85
S14 07-25 07-23 07-30 32.56 32.75 32.63 38.05 37.44 37.95
S15 07-14 07-19 07-28 31.98 32.71 33.11 37.29 37.10 38.00
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Tab. 2 Yield factor of japonica rice varieties from 2017 to 2019

GO/ IEYIL A1 R SR KL T RLR /g YIS %
g annual average total grain annual average real grain annual average 1 000- annual average seed
variety No. number per plant number per plant grain weight setting rate
2017 2018 2019 2017 2018 2019 2017 2018 2019 2017 2018 2019
S1 1662 1469 2308 1407 1354 1965 19.54 26.75 25.29 84.66 92.18 85.07
S2 2014 2252 3179 1770 1832 2653 21.66 23.36 25.85 87.88 81.32 83.42
S3 1712 2063 1515 648 791 604 25.31 16.45 20.43 37.85 38.47 46.82
S4 2162 2183 2250 1572 1938 1928 18.11 29.41 28.80 72.71 89.12 85.67
S5 2161 1481 2523 1550 1437 1901 25.28 21.27 23.59 71.73 97.17 75.38
S6 1020 2351 1986 753 1882 1578 19.80 25.79 23.34 73.82 80.06 81.26
S7 1121 2139 2001 867 2003 1742 27.28 24.95 26.56 77.38 93.60 87.04
S8 1802 1613 1465 1290 1400 1084 21.62 24.85 22.34 71.58 86.79 73.95
S9 898 1493 1655 541 1227 1341 25.32 25.04 23.23 60.24 81.97 80.79
S10 2101 1720 1805 687 1118 1065 21.63 22.99 21.38 32.70 64.99 58.48
S11 365 1550 2534 315 1460 1423 22.76 22.92 21.17 86.30 94.60 55.95
S12 1831 1692 1165 618 1451 916 17.61 23.76 23.00 33.75 87.82 79.10
S13 1498 2012 1482 1210 1775 916 17.38 28.01 2422 80.77 89.30 61.86
S14 1532 2116 1298 1264 1899 1039 13.36 27.08 25.79 82.51 89.74 80.05
S15 1362 1623 675 463 669 357 8.01 24.39 25.31 33.99 41.08 52.87
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Fig. 2 Effect of high temperature stress on the annual average seed setting rates of different japonica rice varieties
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Fig. 3 Influence of temperature during the flowering stage on the seed setting rates of different varieties
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Fig. 4 Antioxidant enzyme activities of different varieties under high temperature stress
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Tab. 3 Correlation analysis of seed setting rate and antioxidant enzyme activity

b B 4 high temperature stress group X2 control group

BN
index AHS 45 S 3R AT 4 S 2R

SoD CAT POD relative seed setting rate SOD CAT POD relative seed setting rate

SOD 1.000 0.750" 0.709” 0.332 1.000 0.445 0.287 -0.253
CAT 0.750" 1.000 0.807" 0.495 0.445 1.000 0.722" 0.261
POD 0.709™ 0.807" 1.000 0.457 0.287 0.722" 1.000 0.205

T ceodRIAE] 0.01 BEMKT
Note: “**” represents 0.01 significance.
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