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Table 1 Effects of planting density and ecological region on agronomic traits for different soybean varieties
caw e 0 IR EETH AAOES RO WM FPE
: ’ ant height Bottom pod Main stem Effective Pods per Grains per 100-seed
Ecolqglcal Plant%ng (cm) height (cm) node number branch number plant plant weight (g)
region density

JH2  FD93 JH2 FD93 JH2 FD93 JH2 FD93 JH2 FD93 JH2 FD93 JH2 FD93
FHIX D1 99.0ab 141.2ab 13.7¢c 18.6a 5.la 3.la 19.9a 20.1a 87.0a 51.1a 220.3a 121.7a 19.1a 26.9a
Arid region D2 102.8a 147.5ab 15.4bc 17.2a 4.6a 2.2ab 19.8a 18.6ab 77.0a 42.7a 183.6b 102.3a 19.4a 25.8a
D3 103.2a 1359b 17.6b 18.6a 2.8bc 2.6ab 18.9a 17.2b 50.5bc 41.0a 119.9cd 939a 19.9a 26.3a
D4 90.9bc 140.2b  15.7bc 19.7a 3.3b 23ab 27.6a 18.6ab  58.7b 43.3a 141.7c 107.l1a 20.4a 26.5a
D5 105.5a 136.8ab 20.5a 17.0a 1.8d 1.9ab 18.3a 185ab  45.9bc 39.4a 117.7cd 101.6a 20.4a 25.9a
D6 88.6c 151.7a 16.1bc 20.2a 1.9cd 1.7b 17.7a 18.6ab 39.9¢c 39.la 99.2d 919a 209a 27.7a
EFEKX D1 952a 1124b 11.6a 174b 58a 4.8a 21.0a 21.0ab 142.0a 67.4a 324.4a 145.6a 22.7a 3l.la
Semi-arid region D2 80.2a 1282b 13.2a 26.8b 3.2b 2.5ab 18.8a 21.0ab  66.4b 65.9a 154.4b 132.3a 23.5a 30.8a
D3 84.2a 130.4ab 13.0a 32.0a 2.8bc 1.2b 18.0b 17.8ab  61.4b 40.0a 143.6b 82.0a 23.0a 30.5a
D4 93.0a 127.0b 15.8a 25.6b 1.8bcd 3.4ab 19.4a 21.8a 56.2b 57.2a 137.0b 118.4a 20.4a 32.3a
D5 94.8a 1534a 13.6a 30.0a 1l.4cd 2.0b 18.6a 22.0a 41.8b 53.0a 111.6b 112.6a 22.1a 30.9a
D6 65.8b 127.4b 15.8a 35.8a 0.8d 1.4b 15.2b 16.8b 27.8b 38.4a 63.6b 69.8a 22.5a 32.8a
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%:3% 1 Table 1 (continued)

s s e JEESE R L FETH AP FPRERL AR R
- “lz F ~~ Plant height Bottompod  Main stem Effective Pods per Grains per 100-seed
Ecolqglcal Izllantu:}jg (cm) height (cm) node number branch number plant plant weight (g)
region ensi
¢ JH2 FD93 JH2 FD93 JH2 FD93 JH2 FD93 JH2 FD93 JH2 FD93 JH2 FD93
T By X DI 82.2a1099b 12.1b 14.8ab 3.6a 2.7b  15.7ab 15.2b  51.3a 42.7ab 109.2a 80.1b 23.9a 35.7a

Dry subhumid region D2 90.8all4.3ab 11.9b112.5b 2.7b 34a  16.4a 159ab 49.2a 49.6a 102.8ab 92.4ab 23.8a 34.9a
D3 92.2a120.8a 14.0a 154ab 2.8b 3.4a 16.4a 17.2a  48.1ab 46.1ab 92.4ab 82.8b 22.8a 34.2ab
D4  88.2al113.3ab 12.0b 14.5ab 2.7b 2.7b  15.8ab 16.0ab 44.0ab 45.6ab  91.3ab 88.9ab 23.7a 34.8a
D5 86.6al119.4ab 12.3b 184a 22b 2.7b  14.6b 15.8ab 489a 39.2b 92.3ab 86.4ab 24.2a 29.8b
D6  89.3a110.5b 12.4b 13.7b  2.0b 2.8ab 15.5ab 16.8a  38.8b 50.6a 84.0b 104.8a 23.2a 34.7a

425X Ecological region (E) ok ok ns ok ok sk o
P % ¥ Planting density (D) ok o ok s - - s
i Ff Cultivar (C) ok ok ns ns sk . .
E)(D ko sk ek ns ko seskeok ns

E)(C ko ek sfesksk ns ko seskeok sk

DxC *k ns skokok ns stk EE ns

ExDxC otk *% * ns k% P s

ANANGFREREESXAAEFEZ A ZERREE (P<0.05) . “*7 [ “x7 f] “exx” HRIFRIRTE P<0.05. P<0.01 f1 P<0.001 7K

FAHEREER, “ns” TRERARE (P>0.05 . T,

Different lowercase letters indicate the significant differences among different planting densities under the same ecological region (P < 0.05).
“Hk” and “***” indicate significant differences at P < 0.05, P <0.01 and P < 0.001 levels, respectively, “ns” indicates no significance (P > 0.05).

The same below.
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E: AEEX. T,

Different uppercase letters indicate significant differences among different ecological regions at P < 0.05 level, different lowercase letters indicate
significant differences among the different planting densities under the same ecological region at P < 0.05 level. “*” | “**” and “***” indicate
significant differences at P < 0.05, P < 0.01 and P < 0.001 levels, respectively, “ns” indicates no significance (P > 0.05). C: cultivar, D: planting
density, E: ecological region. The same below.
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Fig.2 Effects of planting density and ecological region on the aboveground biomass for different soybean varieties
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Fig.3 Effects of planting density and ecological region on the grain yield for different soybean varieties
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Table 2 Optimal soybean planting density in different ecological regions

A HEBX A R P1iH MR (Ji#k/hm?)
Variety Ecological region Model P-value Optimal planting density (x10* plants/hm?)

V5. 93 FD93 FHRKX y=-7.0634x2+304.81x—175.85 0.813 0.027 21.58
FFRX y=-3.4297x*+151.06x+2676.9 0.954 0.004 22.02

TR X y=-1.283x>+44.974x+2904.6 0.451 0.044 17.53

fER 25 JH2 THRIX y=-0.8841x2+42.487x+2452.2 0.491 0.041 24.03
FFRX y=-2.0599x>+82.164x+3653.0 0.786 0.036 19.94

T BRI X y=1.2962x2+32.072x+3440.4 0.446 0.047 12.37

Bl 24.03 Ji+ 19.94 JiFi1 12.37 Jikk/hm?.
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Fig.4 Effects of planting density and ecological region on the quality for different soybean varieties
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Effects of Planting Density on Soybean Yield and Quality
in Different Ecological Regions of Northwest China

Wang Xiaoting'-?, Wang Liming'-?, Du Shikun®, Yang Ruping'-?,
Zhang Xiaoyan'?, Tang Chunhui'?, Chen Guangrong'-
("Institute of Dryland Agriculture, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China;

?Key Laboratory of Water Resources Efficient Utilization in Dryland Farming Areas of Gansu Province,
Lanzhou 730070, Gansu, China; 3Baiyin Institute of Agricultural Sciences, Baiyin 730900, Gansu, China)
Abstract To explore the coordinated improvement pathways of soybean density, yield and quality in Northwest
China, field experiments were conducted in 2024 across three ecological regions in Northwest China. Two
soybean cultivars, Fendou 93 and Jiahe 2, were evaluated under six planting densities (90 000, 135 000, 180 000,
225 000, 270 000, and 315 000 plants/ha), to explore the effects of planting density on soybean grain yield and
quality. The results showed that planting density significantly affected soybean grain yield and quality across
different ecological regions, and there were significant differences in grain yield and quality among regions. For
both varieties, grain yield and fat content were highest in the semi-arid region, followed by the dry subhumid
region, and lowest in the arid region. Protein content was highest in the dry subhumid region, followed by the
semi-arid region, and lowest in the arid region. The optimal planting densities of Fendou 93 in the arid, semi-arid
and dry subhumid regions were 215 800, 220 200 and 175 300 plants/ha, with the maximum grain yield reaching
3279.41, 4322.79 and 3507.18 kg/ha, respectively. For Jiahe 2, the optimal planting densities in the arid,
semi-arid and dry subhumid regions were 240 300, 199 400 and 123 700 plants/ha, and its maximum grain yields

were 2983.48, 4460.88 and 3749.87 kg/ha.
Key words Planting density; Ecological region; Soybean; Variety; Grain yield; Quality
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