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Effects of Variety and Plant Density on Photosynthetic Characteristics and Yield
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Abstract: To study the suitable planting density of different newly bred high-oil soybean varieties in Northeast
China, a two-factor split-plot experimental design was adopted. Four newly bred high-oil soybean varieties and
five planting density levels were selected to investigate the effects of different varieties and density configurations
on the photosynthetic characteristics and yield of high-oil soybeans. The results showed that the suitable planting
density for Jiyu 2907 was 300,000 plants/ha, for Jiyu 269 was 200,000 plants/ha, and for Jiyu 2514 and Jiyu 3517
was 250,000 plants/ha. Under these planting densities, the photosynthetic rate, transpiration rate, dry matter accu-
mulation amount, number of pods per plant, stem weight, pod weight, grain weight, number of grains per plant,
and yield of each high-oil soybean variety exhibited the best performance at the late growth stage.
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Fig.1 Yield of high—oil varieties at different densities
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Table 1 Yield components of high—oil soybean varieties at different planting densities

i W SN Hii/g TR g BRABEA o k!
Variety Density Number of pods Seed weight 100-seed weight Number of plants
#2907 DI 47.27a 88.49h 20.20a 95.93ab
D2 46.40a 103.66ab 20.12a 114.67ab
D3 40.07ab 118.25a 19.43ab 121.73a
D4 39.93ah 96.43h 18.99ab 100.87ab
D5 33.53b 88.87h 18.09b 91.20b
THH 2514 DI 46.13a 104.50ab 21.74 101.27be
D2 43.93ab 118.20a 21.35 121.27a
D3 40.67ab 109.56ab 21.25 105.67ab
D4 37.13b 106.65ab 21.21 102.20bc
D5 36.67b 93.85h 21.17 95.90c
T 269 D1 48.33a 117.27a 20.38 123.20a
D2 47.60ab 108.20ab 20.23 106.33b

D3 43.27b 94.11ab 19.95 94.93¢
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Table 1 Continued

A W SERUA K fi/g TR /g R 1!
Variety Density Number of pods Seed weight 100-seed weight Number of plants
D4 36.93¢ 91.11ab 19.93 91.07¢
D5 35.13¢ 84.25b 19.15 86.70d
FHH 3517 D1 42.07a 94.03ab 22.31a 86.93ab
D2 44.20a 100.84a 21.91a 92.20a
D3 40.00a 98.43ab 21.50a 88.47ab
D4 31.60b 82.86b 21.24a 85.40ab
D5 29.27b 66.67¢ 19.88b 44.13b

T AN /NG T BE R R AN TR 2% B A FRAE 0.05 BEF K- 22 5 3, R,
Note: Different lowercase letters in the same column indicate significant differences at the 0.05 probability level among the different densi-

ties, the same below.

®2 TRAZEERTHAXERMHREER

Table 2 Agronomic traits of high—oil soybean varieties at different planting densities

fi Y5y KR /em 226 /mm JEEFE i /em /g YT lg
Variety Density Plant height Stem diameter Bottom pod height Stem weight Pod weight

FHH 2907 D1 95.13 8.84 14.25 65.43a 124.77b
D2 96.24 8.48 14.29 55.2ab 145.53ab

D3 96.64 8.36 15.03 57.93ab 165.93a

D4 97.61 8.05 15.66 45.70b 137.20b

DS 97.37 7.30 15.98 52.93ab 123.87b

HH 2514 D1 85.29h 8.27a 12.92h 64.33a 152.70a

D2 86.45b 8.21a 14.81ab 59.43ab 159.27a

D3 90.17ab 7.91b 16.07a 57.67h 149.70b

D4 90.8ab 7.69h 16.25a 58.87h 149.43h

DS 95.86a 7.34b 16.28a 59.83h 129.30¢

HH 269 D1 96.24 771 12.36h 60.37a 162.90a
D2 96.47 7.67 14.48a 51.13h 153.70ab

D3 96.70 7.38 15.13a 54.27h 133.13b

D4 97.14 7.32 15.52a 56.30b 132.87h

D5 97.71 7.16 15.64a 55.13h 121.13¢
HH 3517 D1 109.33 7.89 16.91 68.83a 136.67ab

D2 110.45 7.83 17.13 74.97a 147.90a

D3 110.49 7.46 18.31 60.57ab 144.47a

D4 114.83 7.35 18.33 62.00ab 122.73b

D5 115.95 7.32 19.27 52.23b 96.57¢
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Fig.2 Photosynthetic rate of high—oil soybean varieties at different growth stages under different planting densities
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Fig. 3 Transpiration rate of high—oil soybean varieties at different growth stages under different planting densities
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Fig.4 Dry matter accumulation of high—oil varieties at different growth stages under different planting densities
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Table 3 Quality analysis of high—oil soybean varieties under different planting densities
LY L HH Ji 5 e 2 iR FrER R TR OER FrAE R R
Variety  Density Protein Lipid Cysteine Isoleucine Threonine Tryptophan  Palmitic acid ~ Oleic acid
FHHE2907 DI 38.60 23.88b 0.51 1.65 1.55 0.32 10.97 29.27
D2 39.10 24.14a 0.50 1.65 1.55 0.31 10.99 30.64
D3 39.15 24.24a 0.51 1.66 1.55 0.30 11.30 31.72
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Table 3 Continued
i R HA i 2R AR TR R RG] TR
Variety  Density Protein Lipid Cysteine Isoleucine Threonine Tryptophan  Palmitic acid  Oleic acid
D4 39.36 24.08a 0.51 1.69 1.59 0.32 10.83 28.58
D5 39.51 24.01a 0.50 1.66 1.56 0.31 11.08 31.83
HHE 2514 DI 36.92 24.71 0.53 1.67a 1.56a 0.31b 11.69a 25.19
D2 36.92 24.80 0.55 1.66ab 1.53ab 0.33ab 11.33ab 25.87
D3 37.41 24.47 0.54 1.66ab 1.55ab 0.33ab 11.36ab 25.82
D4 37.52 24.08 0.54 1.66ab 1.55ab 0.33ab 11.42ab 25.77
D5 37.77 23.91 0.54 1.63b 1.51b 0.34a 11.27b 24.43
T H 269 D1 38.48 24.32 0.51 1.66 1.55 0.32 11.10 31.47
D2 38.33 24.29 0.52 1.64 1.53 0.31 11.00 29.33
D3 38.21 24.44 0.52 1.65 1.55 0.32 10.84 30.95
D4 38.74 24.33 0.53 1.66 1.55 0.32 10.48 29.70
D5 38.94 24.20 0.51 1.63 1.53 0.30 11.12 33.11
HHE3517 DI 39.82 23.25 0.55a 1.70 1.58 0.33 11.75 25.09
D2 39.99 22.73 0.54ab 1.72 1.61 0.33 11.52 23.45
D3 40.16 23.21 0.54ab 1.73 1.61 0.32 11.65 24.65
D4 39.97 23.01 0.53ab 1.74 1.63 0.33 11.46 23.43
D5 39.43 23.14 0.52h 1.69 1.58 0.34 11.39 22.67
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