
Modelling the Effects of Post-Anthesis Heat Stress on 
Seed-Setting Rate in Rice

Materials & methods

Results & discussionIntroduction

Conclusion

Acknowledgements

Fig. 1. Phytotron rooms in Rugao, Jiangsu, 

China ((32°16’N ,120°45’E)

 Comparison among heat stress indices

Fig. 2. Air temperature, soil VWC, 

RH and PAR in  phytotron rooms

 Data collection
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 Experimental design

a 0 DAA, 6 DAA and 12 DAA: 0, 6 and 12 day after anthesis, respectively.
b T1, T2, T3,T4, T2*, T3*, T4* : the temperature levels (Tmax/Tmin) of 32/22 ◦C, 

35/25 ◦C, 38/28 ◦C, 41/31 ◦C, 36/26, 40/30 ◦C and 44/34 ◦C, respectively.
cD1, D2 and D3: the durations of 2 days (d), 4 d and 6 d, respectively.

 Model description
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𝑆𝑅 ∶ seed-setting rate (%）
𝐻𝑆𝐼 : heat stress index

b and c : fitting curve parameters

𝑓 𝐻𝑆𝐼𝑖 : heat factor of seed-

setting rate of day 𝑖
𝑑ℎ , d𝑚: dates of heading and 

maturity 

𝑆𝑅 𝐻𝑆𝐼𝑖 : seed-setting rate of 

day 𝑖
𝑆𝑅𝑚𝑎𝑥: potential seed-setting 

rate (%)

HDD =
dh

dm
𝐻𝐷𝑖

𝐻𝐷𝑖 =
1

24


𝑗=1

24

Max 𝑇𝑗 − 𝜏 , 0

dh: date of heading 

dm: date of maturity

𝑇𝑗: hourly air temperature

𝜏: temperature threshold
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Figure 4. Variations of parameter b (c, f, i), parameter c (b, e, h) and 

determination coefficient (a, d, g) of logistic curves to fit seed-setting 

rates (%) with heating degree-day (HDD) above diverse thresholds of 

heat stress occurred separately at 0 (a, b, c), 6 (d, e, f) and 12 days (g, h, 

i) after anthesis. * The data used in the graph were randomly selected 

from training sets of 1000-group bootstrap samples. All the varieties 

were used in the graph.

Figure 5. Observed and fitted seed-setting rates (%) of upper, middle and 

lower parts of the panicles in relation to heating degree-day (HDD) at 

treatment periods of 0 (a), 6 (b) and 12 (c) days after anthesis. * The data 

used in the graph were randomly selected from training sets of 1000-group 

bootstrap samples . 

 Seed-setting rates at different positions of 
the panicles in response to HDD



 1 and 3-day delay of 

anthesis stage for 

the spikelets on the 

middle and lower 

panicles



 Parameters in response to the timing of the 
treatments

Fig 7. Parameter b (a) and c (b) of logistic curves in response to the timing of heat 

stress treatments. * The data were training sets of 1000-group bootstrap samples.

Fig 8. Comparison between observed 

and simulated seed-setting rates (%) 

by Model 1 with constant parameters 

across different growth stages (a) and 

Model 2 with stage-dependent 

parameters (b). * The data were 

randomly selected from testing sets 

of 1000-group bootstrap samples  .

b: Gaussian curve

c: Exponential curve

 Parameter b and c  

changed with the 

timing of treatments 

Fig 9. RMSE (a) and MBE (b) 

between observed and simulated seed-

setting rates (%) by Model 2 under the 

heat stress occurred at different stages, 

and the average performance across all  

3 stages. * The data were randomly 

selected from testing sets of 1000-

group bootstrap samples  .



 Model evaluation


