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Effect of Plant Density Patterns in Population on Dry Matter Accumulation,
Partitioning and Yield in Summer Soybean

QI Lin, YANG Guo-Min, ZHOU Xun-Bo, CHEN Yu-Hai", GAO Hui-Jun, and LIU Yan

Agronomy College of Shandong Agricultural University / State Key Laboratory of Crop Biology, Taian 271018, China

Abstract: The experiment was carried out in 2007-2008. The five treatments of plant density patterns under the same plant den-
sity were A: 18 cmx18 cm, B: 27 cmx12 cm, C: 36 cmx9 cm, D: 45 cmx7.2 cm, E: 54 cmx6 cm in row spacing (cm) Xplant
spacing (cm). The results showed that the average leaf area index in treatments A and B was 30% and 25% significantly higher
than that in treatment E respectively in the whole growing period across the two years. Comparing with treatment E, the dry mat-
ter accumulation in treatments A and B was increased significantly by 30% and 19% at the whole growing stage in the two years,
respectively, treatments C, D, and E had no significant difference between each other. The number of pods and pods per branch in
treatments A, B, and C were significantly higher than those in treatment E in the two years, while there was no significant differ-
ence between treatments D and E. Treatments A and B were 11% and 10% significantly higher than treatment E in average yield
in the two years, respectively, while there was no significant difference between treatments C, D, and E. The leaf area index (LAI)
decreased with the increase of row spacing that caused intense competition for ecological resources, and thus the reduction in dry
matter accumulation and partitioning, and eventually the yield decreases. These results indicate that summer soybean population
with relatively uniform plant density leads to rational dry matter partitioning and high yield. For dry matter accumulation and
yield, treatments A and B had no significant difference, but treatment B was better for cultivation and management in the actual
production process, suggesting that treatment B is the best plant density pattern for a population.
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Fig. 1 Effect of different density patterns on leaf area index in summer soybean
A: 18 cmx18 cm; B: 27 cmx12 ¢cm; C: 36 cmx9 cm; D: 45 cmx7.2 cm; E: 54 cmXx6 cm.
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Table 1 Effect of different density patterns on accumulation and distribution of dry matter in summer soybean (kg hm™)

2007 2008
Treatment A B C D E A B C D E
Seedling stage
DM 164 a 138b 127 ¢ 125¢ 127 ¢ 283 a 274 b 270 b 268 b 258 ¢
Stem 46 a 38b 37 be 36¢c 34c¢ 58a 55 ab 52b 50c¢ 47¢
Leaf 92a 84 ab 83 b 8lb 79b 198 a 193 a 179b 175b 166 b
Petiole 17a 15b l4c 12d 13 cd 32a 31b 29¢ 27d 25¢e
Flowering stage
DM 3045 a 2452b 2220 ¢ 1995d  2027d 2800 a 2901 a 2418 b 2333 b 2254 b
Stem 726 a 602 b 550 ¢ 548 ¢ 532¢ 882 a 855a 758 b 742 b 716 b
Leaf 1629 a 1335b 1188 ¢ 1027 d 1051d 1342 a 1372 a 1209 b 1086 ¢ 1036 ¢
Petiole 569 a 4341 414 b 392¢ 366 ¢ 401 a 425a 367b 363 b 331c
Branch 120 a 81b 68 ¢ 60 c 46 d 116 a 97b 84 ¢ 76 ¢ 74 ¢
Podding stage
DM 7547ab 7877 a 6633 be 5981 ¢ 6139 ¢ 8118 a 8269 a 7453 b 7411 b 7282 b
Stem 2142 a 2181 a 1817 b 1681 b 1879 b 1861 a 1741 a 1702 b 1677 b 1697 b
Leaf 2988 a 2888 b 2479 ¢ 2493 ¢ 2389 ¢ 2537 a 2411b 2357b 2316 be 2287 ¢
Petiole 1394 a 1332 a 1175b 1094 ¢ 1064 ¢ 1118 a 923 b 876 ¢ 826d 748 ¢
Branch 431a 398 ab 366 b 340b 249 ¢ 292 a 259 ab 248 b 202 ¢ 192 ¢
Pod 883 a 841 ab 820 ab 713 b 558¢ 2177 a 2039 ab 1991 be 1955 be 1943 ¢
Graining stage
DM 12128a 13102 a 10628 b 10497b 10228 b 8702ab 8896 a 8627 ab 8581 b 8551 b
Stem 2867 a 2762 a 2426 b 2402bc  2117¢ 1580 a 1479 b 1467 b 1459 b 1423 b
Leaf 3346 a 3430 a 2637 b 2772b 2468 b 2013 a 1928 ab 1906 b 1750 ¢ 1728 ¢
Petiole 1810 a 1787 a 1562 b 1515b 1150 ¢ 894 a 863 ab 818 b 780 b 783 b
Branch 676 a 608 a 494 b 463 b 491 b 266 a 265a 190 b 151¢ 120d
Pod 4015a 4129 a 3618 b 3317 ¢ 3230 ¢ 4350 a 4486 ab 4380 abc 4131 be 3821 be
Maturity stage
DM 10881b 10998 a 10546 ¢ 10198d  9837e 8589ab  8772a 8251b 8207 b 7892 ¢
Stem 2381ab 2506 a 2361 ab 2246b 2001 c 1528 a 1436 b 1430 b 1405 b 1375b
Leaf 2153 a 1894 a 1874 a 1426 b 1161 b 1528 a 1615a 1124 b 860 ¢ 819¢
Petiole 1331 a 1130 ab 1126 ab 1156 b 750 ¢ 872a 819 ab 749 b 586 ¢ 6l4c
Branch 457 ab 503 a 438 be 399 cd 351d 273 a 236 ab 195b 143 ¢ 116 ¢
Pod 6152 a 6123 a 5947 b 5871 bc  58l4c 5870ab 6029 a 5757 ab 5407 be 4893 ¢
0.05

Values followed by different small letters in the same row are significantly different at the 0.05 probability level. DM: dry matter.
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Fig. 2 Effect of different distribution patterns on pod weight and its component in summer soybean
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Table 2 Effect of different distribution patterns on yield and yield components in summer soybean
PH ST 100-SW Yield
Treat. BN TSN SNMS SNB B
rea (cm) (cm) VPMS VPB () (kg hm™)
2007
A 71.4 aA 0.75aA  42aA  69.5abA 20.6 aAB 38.1abAB 169 aA 31.4 aA 18.4 aA 2616 aA
B 71.1 abA 0.76aA  4.1aA  70.5aA 21.6 aA 39.4 aA 16.6 aA 31.1 abA 18.3 aA 2668 aA
C 69.8 abA 0.73aA  4.0aA  64.3 abAB 19.0 bBC 34.8bcAB  16.1 aA 29.5abAB 18.2aAB 2340 abA
D 69.6 abA 0.72aA  3.7aA  62.1bcAB 18.4 beC 33.8¢cB 15.4 aA 28.3bcAB 17.8aAB 2265 bA
E 69.1 bA 0.68aA 4.0aA  60.0cB 17.9 cC 334c¢cB 15.5aA 26.6 cB 17.7 aB 2196 bA
2008
A 62.9 bB 0.66 aA  3.6aA  92.3aA 27.80 aA 56.3 aA 14.55 aA 36.0 aA 18.1 aA 2447 aA
B 62.4 bB 0.65aA 3.5aAB 81.9bB 27.75 aA 55.6 aA 13.95 abA 26.3 bB 17.8aAB 2358 aA
C 63.5bB 0.60bA  32aBC 79.5bBC 25.83 aA 53.5 abA 13.84 abA 26.0 beB 17.2 abAB 2205 bBC
D 68.2 aA 0.59bA  3.1bBC 76.4cC 25.65 aA 52.1 bA 13.54 abA 243 ¢cB 16.6 bAB 2176 bBC
E 66.9 aA 0.59bA  3.0bC 75.5cC 26.22 aA 51.3bA 12.77 bA 242 cB 16.4 bB 2107 bC
0.05 0.01

Values followed by different letters in the same column are significantly different at the 0.05(small letter) and 0.01(capital letter)
probability levels, respectively.

PH: plant height; ST: stem thickness; BN: branches number; TSN: total seed number; VPMS: valid pods on main stem; SNMS: seed
number on main stem; VPB: valid pods on branch; SNB: seed number on branch; 100-SW: 100-seed weight.
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