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Heat Resistance Analysis of An Early-morning-flowering
Landrace D43 at Anthesis
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Abstract: Rice is extremely sensitive to high temperature, especially at the flowering stage. Identifying new
germplasm and breeding heat-resistant rice varieties are therefore essential. After multi-year evaluations,a heat-re-
sistant rice landrace D43 have been identified in our previous research. In this study,the relationship between heat
resistance and flowering opening time (FOT ) was analyzed both in the field and in phytotron. The results showed that
high temperature could accelerate flowering opening of different rice varieties. The landrace D43 showed early morn-
ing flowering( EMF') habit in different conditions, and the FOT of which was mainly concentrated in a period of
8:30 ~10:00 AM under high temperature. The spikelet fertility of D43 was relative low after exposure to invariable
high temperature during flowering opening. However, the EMF habit of D43 was conductive to avoid mid-day high
temperature ,and therefore increased the spikelet fertility under rising high temperature conditions in the field and in
phytotron. In addition, morphological traits including the anther adhesion rate , the total number and germinated num-
ber of pollens on the stigma were significantly correlated with the spikelet fertility ,and therefore they could be used
to evaluate rice heat resistant at anthesis.
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Table 1 Temperature data in the field conditions

e H 39 PIEEE(C)  RBEARERI(C)
Treatment (#F-HA-H) Average Range of
Date temperature temperature
195 it 2014-07-28 31.1 25.6 ~38. 1
High temperature 2014-07-29 31.0 24.4 ~38.8
2014-07-30 31.5 25.0~39.0
2014-07-31 30.6 25.5~40.8
2014-08-01 30.5 25.9~37.9
Xif HE 2014-09-13 22.0 21.1~24.2
Control 2014-09-14 22.0 20.6 ~25.4
2014-09-15 23.0 21.5~25.4
2014-09-16 23.5 21.9~27.9
2014-09-17 23.0 21.1~27.3
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Table 2 The temperature processing settings in phytotron
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i B X R (C) fHE B (36 °C) HAE R (38 °C) B B SR R
Time Optimum control Invariable temperature Invariable temperature Variable temperature
01:00 ~05:30 25 28 28 28
05:30 ~06:30 26 29 29 29
06:30 ~07:30 26 30 30 30
07:30 ~08:00 27 32 33 33

08:00 ~08:30 27 36 38 33

08:30 ~09:30 27 36 38 34
09:30 ~ 10:30 28 36 38 35

10:30 ~ 11:30 29 36 38 36

11:30 ~13:30 29 36 38 37
13:30 ~ 15:00 30 36 38 38

15:00 ~ 16:00 29 35 36 36

16:00 ~ 17:30 28 34 35 35

17:30 ~19:00 27 33 33 33

19:00 ~21:00 27 31 3] 31
21:00 ~23:00 26 30 30 30
23:00 ~01:00 26 29 29 29
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Fig. 1 The spikelet fertility and floret opening time in the field condition
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Fig. 2 The spikelet fertility and pollination related traits under different treatment in phytotron
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A,B,C:The stigma of N22,D43 and Xiangwanxian 17 under optimal condition,D,E,F:The stigma of N22,D43 and Xiangwanxian 17 under

invariable temperature (36 “C),G,H,I;The stigma of N22,D43 and Xiangwanxian 17 under invariable temperature(38°C ) ,

J,K,L:The stigma of N22,D43 and Xiangwanxian 17 under variable temperature
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Fig. 3 Pollens attached to the stigma under different treatment in phytotron
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Table 3 Correlation coefficient among different indexes related to heat-tolerance

gEIR TR FF R TER B AL TERIH K HL
Spikelet fertility Anther dehiscence rate Total pollen number Germinated pollen number
L5 1
T 0.86 ™ 1
TER 4 0.93* 0.88* 1
TEREH R AL 0.91* 0.78* 0.95* 1
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A,B,C,and D represent floret opening time under optimal temperature ,invariable temperature(36 °C ) ,

invariable temperature(38 °C ) and variable temperature conditions , respectively
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Fig. 4 Floret opening time under different treatment in phytotron
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