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An Quantitative Analysis of High Temperature Effects During Meiosis Stage on Rice Grain
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Abstract: [Objective] Grain number per panicle is one of yield component factors for rice. In order to analyze the
effect of high temperature on the grain number per panicle and develop the quantitative model to evaluate it, [Method] a
pot experiment under different high temperatures and durations during meiosis stage was conducted with Liangyoupeijiu
and Nanjing 45 as materials in 2014—2015. [Result] Grain number per panicle decreased with the rising temperature
and prolonging duration exposed to high temperature. The relationship between grain number per panicle and temperature
could be expressed with a quadratic equation. The terminal time of grain number per panicle sensitive to high temperature
was five days before heading date. The validation result showed the model could better simulate the effect of high
temperature during meiosis stage on the grain number per panicle with rRMSE 0.094 and 0.085 for Liangyoupeijiu and
Nanjing 45, respectively. [Conclusion] This study would help improve the quantitative effect of high temperature on rice
growth duration.
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Table 1. High temperature treatment time during meiosis stage and heading date for CK.
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Fig. 1. Daily maximum temperature and relative daily mean humidity of natural environment in 2014—2015.
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Fig. 2. Effects of high temperature at the meiosis stage on grain number per panicle of two rice cultivars.

£2 BASMERRRELETEHS S RFEREMERENSHa. b RRE
Table 2. Parameter a, b, and R? values of the fitting equations under different temperatures.
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B 45 Nanjing 45

Temperature/ 'C

a b R? a b R?

35 0.98754 —0.03151 0.91719 0.97232 —0.03817 0.96581

38 1.03890 —0.05202 0.89389 0.99642 —0.05532 0.99070

41 0.99856 —0.06597 0.85639 0.98988 —0.09562 0.94214
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Fig. 3. Relationship between relative grain numbers per panicle per day and temperature.
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Table 3. Comparison between observed values and simulated values of grain number per panicle.

ALP Treatment

WifltlifL Liangyoupeijiu

R R 45 Nanjing 45

i FREERHL SEUIE LR SE FAUAE
Temperature/'C Duration/d Observed value Simulated value Observed value Simulated value
1 143.4 146.9 89.8 91.3
35 3 142.9 136.8 81.9 84.4
6 133.2 123.0 78.9 75.0
1 139.4 142.2 88.8 88.4
38 3 135.9 123.9 80.6 76.7
6 125.2 100.8 70.3 61.9
1 130.0 135.8 83.9 84.8
41 3 114.1 107.9 72.1 67.7
6 94.7 76.4 65.0 48.3
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