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Figure S1. Contour plots for relative change in spikelet weight at maturity (SWm), days from flowering to 50% grain filling (ts0)
and shape or steepness of sigmoid curve (b) under varied low temperature stresses at flowering (A/a) and grain filling (B/b)
stages in Huaidao 5 (A/B) and Nanjing 46 (a/b).
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Figure S2. Contour plots for relative changes in maximum grain filling rate (Rmax), mean grain filling rate (Rmean) and the total
days from flowering to 95% SWm (D) under varied low temperature stresses at flowering (A/a) and grain filling (B/b) stages in
Huaidao 5 (A/B) and Nanjing 46 (a/b).
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Figure S3. Contour plots for relative changes in yield per plant (YPP), spikelet fertility (SF) and thousand grain weight (TGW)
under varied low temperature stresses at flowering (A/a) and grain filling (B/b) stages in Huaidao 5 (A/B) and Nanjing 46 (a/b).



Table S1. Variance analysis of grain yield and related parameters under post-heading low-temperature stress during two-year
experiments in 2018-2019.

Source SF SNPP TGW YPP
(%) (® (g plant™)
Year (Y) 1.12 11.51% 3.75 4.12
Cultivar (C) 175.32%* 326.61** 970.2%* 168.2%*
Stage (S) 731.81%%* 2.66 15.27%* 233.76%*
Temperature (T) 199.75%* 3.39 1.41 72.98%*
Duration (D) 253.81%* 0.01 0.27 102.43%*
Y xC 0.13 0.44 0.01 0.26
Y xS 0.16 0.14 1.24 0.06
YxT 1.91 2.39 0.99 1.62
Y xD 0.85 0.34 0.07 0.14
CxS 76.49%* 0.1 10.7%* 7.6%*
CxT 13.94%** 0.4 1.77 10.31%*
CxD 12.79* 1.82 0.45 3.36
SxT 207.18%* 5.79% 3.04 81.25%*
SxD 255.95%* 0.42 0.71 92.85%*
TxD 71.07** 1.98 2.06 32.73%%*
Y xCxS 0.63 0.06 0.81 0.06
YxCxT 2.04 0.29 0.08 1.54
YxCxD 1.14 0.36 2.01 0.13
YxSxT 2.23 1.2 3.12 4.17*
Y xSxD 1.51 0.36 1.54 0.17
YxTxD 2.33 1.07 0.9 2.45
CxSxT 11.96* 0.73 0.75 4.46*
CxSxD 22.6%* 0.54 0.56 6.73%*
CxTxD 3.7 0.96 1.05 1.32
SxTxD 65.07** 1.84 1.61 15.36%*
YxCxSxT 2.19 1.38 0.56 1.57
YxCxSxD 0.17 1.59 2.12 0.1
YxCxTxD 2.43 1.19 1.18 0.84
YxSxTxD 0.95 1.85 0.29 1.46
CxSxTxD 5.49% 0.75 0.54 3.79
YxCxSxTxD 1.7 0.98 0.25 0.98

Note: The numbers in the table indicate the F values. * and ** indicate significant difference at p<0.05 and p<0.001, respectively.
SF: spikelet fertility; TGW: thousand-grain weight; SNPP: spikelet number per panicle; YPP: yield per plant.



Table S2. Parameters of the response surface model fitted on yield as well as yield and grain filling related parameters under varied low temperature stresses

Huaidao 5 Nanjing 46
Flowering Grain filling Flowering Grain filling
Parameters Estimate SE P value Estimate SE P value Estimate SE P value Estimate SE P value
SWm a 0.9074 0.2109  0.0051 1.0605 0.1437  0.0003 0.775 0.1771  0.0047 1.0908 0.0883 0
b 0.0209  0.0231  0.4002 0.0101  0.0157  0.5447 0.0337 0.0194  0.1323 -0.011  0.0097 0.298
c -0.0238  0.0299  0.4562 -0.05 0.0203  0.0494 -0.0358  0.0251  0.2032 -0.0103  0.0125  0.4423
d 0.0024  0.0009 0.039 0.0003  0.0006  0.6248 0.0041  0.0008  0.0016 0.0007  0.0004  0.1093
e -0.0009  0.0007  0.2137 -0.0004 0.0005  0.4583 -0.0014  0.0006  0.0508 0.0003  0.0003  0.3837
f -0.002  0.0021 0.379 0.0035 0.0015  0.0536 -0.0044 0.0018  0.0507 -0.0002  0.0009  0.8282
R? 0.7695 0 0 0.5663 0 0 0.9582 0 0 0.6226 0 0
ts0 a 1.2576  0.1822  0.0005 1.869  0.4019  0.0035 0.4616 0.2236  0.0845 1.097 0.1792  0.0009
b -0.0431  0.0199  0.0739 -0.0574  0.044  0.2393 0.0564 0.0245  0.0605 -0.0062  0.0196  0.7613
c 0.1019  0.0258  0.0075 -0.0377  0.0569  0.5318 0.0812 0.0316  0.0425 0.0476  0.0254  0.1097
d -0.0028 0.0008  0.0108 -0.0018  0.0017  0.3289 -0.0031 0.001  0.0178 -0.0011  0.0008  0.1879
e 0.0012  0.0006  0.0826 0.0013  0.0013  0.3506 -0.0015  0.0007  0.0729 -0.0001  0.0006  0.9119
f -0.0029  0.0019  0.1636 0.0056 0.0041  0.2201 -0.0007  0.0023  0.7659 -0.0015 0.0018  0.4424
R? 0.9661 0 0 0.8703 0 0 0.9312 0 0 0.9313 0 0
b a 1.1 0.2855  0.0084 0.9902 0.1564  0.0007 0.4228 0.6447  0.5363 1.1159  0.6406  0.1321
b -0.0305 0.0312  0.3661 0.0115 0.0171  0.5265 0.0535 0.0705  0.4772 0.0128 0.0701  0.8611
c 0.109 0.0404  0.0357 -0.0142  0.0221  0.5457 0.1547 0.0912  0.1409 0.0197 0.0907  0.8351
d -0.0028  0.0012  0.0626 -0.0012  0.0007  0.1181 -0.0023  0.0028  0.4298 -0.0004  0.0027  0.8764
e 0.0009 0.0009  0.3729 -0.0003  0.0005  0.5711 -0.0018 0.002  0.4229 -0.001 0.002  0.6384
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YPP: yield per plant; SF: spikelet fertility; TGW: thousand grain weight; SNPP: spikelet number per panicle; SWm: spikelet weight at maturity; b: the shape or steepness of the
sigmoid curve; tso: days from flowering to 50% grain filling; D: days from flowering to 95% SWm; Rmean: mean grain filling rate; Rmax: maximum grain filling rate.



