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Effects of Sowing Date on Photosynthetic Characteristics of Leaves in Flowering
and Bulking Stage and Yield of Soybean
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Abstract: In order to study the effects of sowing date on the photosynthetic characteristics and yield of soybean. Based on the
3 sowing treatment experiments of Harbin Agricultural Meteorological Test Station in 2017, the experimental material was the
medium ripening soybean Heinong 48, the observation data of photosynthetic parameters, meteorological and yield were
analyzed. The results showed that: (1) Photosynthetic characteristics of leaves in soybean flowering and bulking stage were
significant different from different sowing dates. Net photosynthetic rate ( Pn), transpiration rate ( Tr) and water use
efficiency (WUE) were increased in suitable sowing date compared with early and late sowing date, Pn, Tr and WUE of
suitable sowing date were respectively increased by 14.86% and 15.67% , 1.06% and 1.35% , 14.37% and 14.83%
compared with early and late sowing date. The variations of Gs, Ci and SPAD of leaves were different with the delay of sowing
date, Gs of suitable sowing date were varied by 17. 72% and -20.35% compared with early and late sowing date, and Ci
were varied by 9. 53% and 3. 72% ,the Gs trends were declined with sowing dates delayed, the Ci trends were declined before
increased with sowing dates delayed, however, SPAD of bulking stage was decreased with the delay of sowing date. (2) The
growth status and yield of soybean were affected by the interaction and synergy between photosynthetic parameters. Pn was
extremely significant positive correlation with Tr, WUE, PAR, and a extremely significant negative correlation with Ci, there
were respectively significant positive and extremely significant positive correlation in air temperature (Ta) and Tr, Gs and Ci,
Ta and Gs played an indirect role by affecting evapotranspiration and Ci, respectively. In reproductive growth period of
soybean, air temperature, photosynthetic active radiation and soil moisture were the mainly affecting meteorological factors for
Pn. (3) There were higher Pn, WUE, dry matter accumulation and seed conversion rate for suitable sowing date, and timely
sowing date can make full use of climatic resources such as solar radiation, temperature and water, photosynthetic efficiency
was improved, production was increased significantly.
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Fig. 1

Pn dynamic change of soybean leaf during flowering stage (A)

and bullking stage (B) of different sowing dates
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Table 1 Correlation coefficient between photosynthetic parameters and 7a, PAR for soybean
Pn Gs Ci Tr WUE Ta PAR

Pn 1

Gs -0.01 1

Ci -0.51** 0.68 " 1

Tr 0.53" " -0.07 -0.28 1
WUE 0.68" " -0.01 -0.27 -0.44" 1

Ta 0.12 -0.66"" -0.82"" 0.35 -0.18 1

PAR 0.55" " -0.39" -0.68"" 0.52 0.16 0.39 1

T FOR P <0.01 KPR REMES TGS

* " means extremely significant statistical test at 0. 01 level;

FR P <0.05 KV B E SR

* means significant statistical test at 0. 05 level.
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Table 2 Production components and theoretical yield of soybean during different sowing dates treatments
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