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Effect of Light and Temperature on Reproductive Processes and Yield of Soy-
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Abstract: Temperature and light are key ecological factors affecting soybean growth. To further investigate the photo — thermal
effectiveness of soybean, soybean cv. Heihe 45 was field planted in Qigihar, Suihua, Heihe and Jiamusi, Heilongjiang at var-
ied planting dates during 2008 —2010. Growth process, morphological and yield related traits were recorded. Increased tem-
perature at VE — R1 decreased growth duration. While enhanced temperature and declined sunlight hours at R1 — R8 increased
growth duration, pods per plant, seeds per plant, 100 — seed weight and seed yield. The effect of temperature and light on
seed yield within a location varied with planting dates. Highest pods per plant, seeds per plant and seed yield in Suihua, Jia-
musi and Heihe were obtained under planting date of May 23rd 2008 , May 27th 2009 and May 11th 2009, respectively. For
Qigihar location, highest pods per plant, seeds per plant,100 — seed weight and seed yield were obtained under planting date
of June 13th 2009 and May 27th 2010, respectively.
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Table 1 Growth process of Heihe 45 under different sowing data
VE-RI R1-R8
A D) %Eﬁ ERACHYS S H IR [k & EEALNEE ST H IR 5ok
Site( Year) Sowing date KA f{ml - ' ¢ :'.:'7' E KE {{ - Jn Fq,:-7- E
/Month-Da Average Average Precipitation Average Average Precipitation
Yo Dawdperature/C sunlight/h /mm Days/d | perature/C  sunlight/h /mm
F MR 0507 42 18.7 7.1 5.4 66 23.4 10. 1 1.9
Qiqihar(2009) 05-17 38 18.5 7.1 6.0 69 21.5 9.1 2.9
05-27 34 19.6 7.0 6.5 70 21.0 9.1 2.9
06-06 26 20.8 7.9 6.0 70 20.7 8.9 2.9
06-13 23 21.9 8.2 4.8 71 19.6 8.9 2.5
F MR 05-07 39 24.0 10. 1 1.2 69 22.0 8.9 4.3
Qigihar 05-17 38 24.6 10.0 1.5 68 22.1 9.3 4.2
(2010) 05-27 33 24.7 9.9 1.6 70 21.9 9.3 4.0
06-06 26 24.7 10.4 0.7 71 21.5 9.3 3.9
21k 0509 35 20. 1 9.0 2.3 69 22.3 8.2 3.1
Suihua (2008 ) 05-16 32 22.4 9.6 2.5 70 21.8 8.3 2.5
0523 29 23.3 9.3 3.9 72 21.1 8.3 2.4
05-30 24 23.4 7.8 5.1 72 20.9 8.5 2.2
FEART 05-07 38 18.2 6.5 3.8 72 20.7 7.2 7.1
Jiamusi(2009) 05-17 37 18.1 5.5 6.3 73 20.2 7.4 5.9
05-27 31 19.1 5.9 6.8 70 19.6 7.4 5.9
06-06 27 20.0 7.0 6.4 73 19.2 7.2 5.7
06-13 24 20.6 6.5 8.4 72 18.4 7.5 4.9
SR 05-11 29 23.8 10.1 1.9 70 21.4 7.3 4.8
Heihe(2009) 05-18 33 23.1 8.1 4.4 65 21.1 8.2 3.6
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Table 2 Agronomic traits performance of Heihe 45 under different sowing date

waces B . T2 S T S =
Site( Year) (Month-Day) Plant height/cm  Main stem nodes  Pods per plant  Seeds per plant weight/g Yield/kghm 2

FFIAIR 0507 38.2 8.5 14.6 27.1 19.6 1675.1

Qigihar(2009 ) 05-17 37.8 8.9 14.6 26.4 19.6 1624. 4

05-27 38.5 8.2 10.3 16.9 19.9 1285.6

06-06 38.3 9.7 15.2 29.1 19.9 1703.9

06-13 35.5 8.0 16.6 29.7 20. 1 1758.0

FFIEIR 05-07 37.8 9.4 12.8 20.9 19.7 1266.2

Qigihar(2010) 05-17 37.5 9.4 15.1 25.0 19.7 1478.5

05-27 38.2 9.5 16.5 29.1 19.9 1760.0

06-06 38.2 9.9 14.7 25.9 19.8 1572.6

24k 05-09 84.4 16.0 45.0 106.3 19.6 2411.5

Suihua (2008 ) 05-16 81.5 14.5 48.7 115.2 18.1 2405.4

05-23 64.1 14.3 76.5 138.6 18.6 2713.1

05-30 74.7 13.9 34.2 84.3 19.1 1861.5

FEACHT 0507 60.2 13.1 25.5 53.1 21.0 2503.9

Jiamusi (2009 ) 05-17 63.4 14.0 28.4 59.1 19.5 2318.2

0527 75.5 15.6 39.9 84.1 19.7 3205. 1

06-06 73.5 15.2 29.1 64.4 19.4 2698.0

06-13 78.0 15.7 38.5 95.2 17.4 2290.0

on] 05-11 97.7 15.3 48.5 82.5 21.8 3228.0

Heihe(2009) 05-18 77.7 13.4 30.7 71.1 22.3 3043.9
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Table 3 Correlation analysis of agronomic traits of Heihe 45 with different sowing
date and light effect of temperature and precipitation
RO HOFHERE AU B ARG O HCPRIREK R E PR R H A R H P RREK
ET ES EP LT LS LP
A RE VD -0.430" -0.172 -0.062 0.181 0.069 0.025
Ja WK% RD 0.366 0.177 -0.209 -0.598 " * 0.265 0.411*
#E PH -0.160 -0.197 0.181 -0.418" -0.789* " 0.131
FZEIH NN -0.339 -0.321 0.320 -0.702* " -0.805" " 0.031
AR IEH NP 0.117 0.095 -0.027 0.013* -0.452* -0.033"
FboRIEL NS 0.097 0.028 0.024 0.015* -0.461* -0.059 *
H kL E SW 0.331 0.179 -0.318 0.511** 0. 191 0.314
7o Yield -0.079 -0.175 0.123 0.141~ -0.622"" 0.387

ET:Early temperature ; ES; Early sunshine hours; EP: Early precipitation; LT ; Later temperature ; LS ; Later sunshine hours; LP; Later precipitation;

VD Vegetative days;RD:Reproductive days;PH:Plant height; NN :No. of nodes in main stem ;NP No. of pods per plant;NS:No. of seeds per plant; SW

100-seed weight.
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