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Effects of sowing time and density on soybean agronomic traits, dry matter
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Abstract; To investigate the effects of sowing time and density on agronomic traits, dry matter accumulation
and yield of soybean in maize — soybean relay strip intercropping system, a two — year field experiment was conduc-
ted with 3 sowing times (June 15, June 25 and July 5, denoted as Al, A2 and A3) and 4 densities (8.25 x10*
plant « hm ™ 11.25 x 10* plant » hm > ,14.25 x 10* plant + hm "> ,17.25 x 10* plant -+ hm ">, denoted as B1,B2,
B3 and B4). Results showed that compared to normal sowing date (June 15), late sowing (June 25) decreased
plant height, stem diameter, post — anthesis dry matter accumulation per plant of soybean, increased post — anthesis
dry matter accumulations, crop growth rate, pods allocation ratio and grain yield per plant of soybean. Moreover,
density of 14.25 x 10* plant « hm ~* resulted in more post — anthesis dry matter accumulations, crop growth rate and
pods allocation ratio under different sowing times (normal and late sowing) , especially with late sowing date on
June 25. It was beneficial to improve soybean yield with appropriate late sowing ( June 25) with high sowing density
(14.25 x 10" plant + hm %) , which was 6.8% higher than A1B3 treatment on average over two years.
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Fig.1 Dynamic changes of plant height of soybean
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Fig.2 Dynamic changes of stem diameter of soybean
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Table 1 Effect of different sowing time and density on node number and branch number

AEy L F 25952 Node number S FZ4pR % Branch number S
Year Treatment Bl B2 B3 B4 Mean Bl B2 B3 B4 Mean
Al 15.94a 16.63a 16.08a 16.08a 16.18a 6.53a 6.08a 5.17b 4.83b 5.65a
2012 A2 15.17a 14.42a 14.58a 14.21a 14.59bh 6.33a 6.08a 4.92b 4.75b 5.52a
A3 14.17a 14.08a 14.00a 13.25a 13.88¢ 3.58a 3.75a 3.42a 2.86a 3.40b

Mean 15.09a 15.04a 14.89a 14.51a 5.48a 5.30a 4.50b 4.15b
Al 16.33a 16.78a 15.50b 16. 17ab 16.19a 6.25a 5.87a 5.37ab 4.87b 5.59a
2013 A2 16.17ab  15.25bd 16.37a  16.12abc 15.98a 5.36a 5.75a 5.50a 4.85a 5.37a
A3 15.58a 15.83a 15.00a 15.17a 15.40a 4.42a 4.25a 3.75a 3.92a 4.08b

Mean 16.03a 15.95a 15.62a 15.82a 5.34a 5.29a 4.87ab 4.55b

T AR 3 Y A A I IEAT LA, R — 3 s LUAS ) P B 9 (2 57 1 5% R38R

SRR LR T ARIF

Note: Data are the averages of 3 replicates. Values followed by different letters within each column indicate significant difference at 0. 05 probability

level. The values within the mean letters were compared alone. Same as below
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Table 2 Effect of different sowing time and density on dry matter accumulation of individual plant/ (g - plant ™)

L3 2012 4 2013 4
Treatment V3 Rl R5 R8 'S Rl R5 R8
AlBI 4.33a 14.48a 62.95a 54.62a 1.74a 11.96a 40.06a 37.15a
Al1B2 3.68a 13.73ab 55.19b 47.36b 1.23b 8.84b 37.08a 33.96b
AIB3 4.0la 13.34b 47.63c¢ 42.06¢ 1.05b 8.27b 33.85b 30.47c
AlB4 3.67a 11.85¢ 35.98d 32.41d 1.00b 7.06¢ 27.64c¢ 23.14d
A2B1 4.46a 16.21a 60.98a 52.75a 1.66a 10.79a 39.24a 35.92a
A2B2 4.10ab 12.77b 54.64b 46.73b 1.46a 10.46a 35.69ab 31.93b
A2B3 4.28ab 12.20bc 49.56¢ 43.75b 1.45a 8.22b 34.33h 30.66b
A2B4 3.66b 11.41¢ 35.33d 32.67c 1.37a 7.29b 27.98¢ 25.26¢
A3B1 3.20a 13.17a 42.84a 37.92a 1.86a 9.39a 37.20a 31.13a
A3B2 2.89ab 12.20ab 34.59b 32.73a 1.93a 9.58a 34.55ab 29.43a
A3B3 2.13b 10.87b 31.02¢ 27.29b 1.88a 8.65ab 31.64b 23.93b
A3B4 2.70ab 9.44c¢ 24.50d 21.48¢ 1.81a 7.92b 25.13¢ 17.65¢
Al - avg 3.92a 13.35a 50.44a 44.11a 1.26b 9.03a 34.66a 31.18a
A2 —avg 4.13a 13.15a 50.13a 43.97a 1.49ab 9.19a 34.31ab 30.94a
A3 —avg 2.73b 11.42b 33.24b 29.85b 1.87a 8.89%a 32.13b 25.53b
Bl —avg 4.00a 14.62a 55.59a 48.43a 1.75a 10.72a 38.84a 34.73a
B2 —avg 3.56ab 12.90b 48.14b 42.28b 1.54ab 9.63b 35.77b 31.77b
B3 —avg 3.47ab 12. 14b 42.74c¢ 37.70c 1.46ab 8.38¢c 33.27b 28.35¢
B4 —avg 3.34b 10.90¢ 31.94d 28.85d 1.40b 7.43¢ 26.92¢ 22.02d

[/ Note: —avg $5IZAEH T I IY(E

— avg:average
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Table 3 Effect of different sowing time and density on pupolation dry matter accumulation/ (kg « hm ~?)
LR 2012 4E 2013 4
Treatment V5 RI R5 R8 V5 RI R5 R8
Al1B1 357.34b 1 194.51d 5193.05¢ 4 506.43¢ 143. 14a 987.04h 3305.29¢ 3 064.9%c
Al1B2 414.12b 1 544.83¢ 6 208. 10b 5327.91b 138.00a 994.50b 4 171.08b 3 820.31b
A1B3 571.63a 1 901.56b 6 786.70a 5 993.98a 149.98a 1177.76a 4 822.91a 4342.21a
AlB4 633.27a 2 044.24a 6 206. 17b 5 590. 58ab 172.07a 1 218.50a 4 768. 62a 3 991.22b
A2B1 368.28¢ 1.337.33d 5030.61c 4 351.60c¢ 137.02¢ 890.43b 3237.37¢ 2 963. 54¢
A2B2 461.23b 1436.31¢ 6 146.41b 5257.22b 164.63bc 1176.68a 4 014.98b 3 591.75b
A2B3 609. 16a 1 738.22b 7 061.59%a 6 233.85a 206.03ab 1171.26a 4 892.08a 4 368.93a
A2B4 631.46a 1 968.05a 6 094.48b 5 635.35ab 236.54a 1 258.06a 4 826.62a 4 357.78a
A3B1 263.78h 1 086.61c¢ 3 534.26¢ 3 128.41b 153.28¢ 774.98¢ 3 068.83¢ 2 568.09b
A3B2 325.01ab 1 372.88b 3 891.32h 3 681.66ab 216.61b 1 077.68b 3 887.11b 3310.41a
A3B3 254.88b 1 548.38a 4 420.37a 3 888.49a 267.78ab 1 233. 16ab 4 507.99a 3 410.44a
A3B4 465.58a 1 627.97a 4 225.75ab 3 704.93ab 312.80a 1 366.20a 4 335.00ab 3 044.48a
Al —avg 494.09a 1 671.28a 6 098.50a 5354.72a 150. 80b 1094.45a 4 266.98a 3 804.67a
A2 —avg 517.53a 1 619.98a 6 083.27a 5369.50a 186.06ab 1124.11a 4 242.76ab 3 820.50a
A3 - avg 327.32b 1 408.96b 4 017.92b 3 600. 87b 237.62a 1 113.00a 3949.73h 3 083.35b
Bl —avg 329.80¢ 1 206. 15d 4 585.97¢ 3 995.48¢ 144.48¢ 884.15¢ 3203.83¢ 2 865.52¢
B2 —avg 400. 12be 1 451.34¢ 5415.28b 4 755.59b 173.08be 1 082.95b 4 024.39b 3 574.16b
B3 —avg 478.56b 1 729.38b 6 089.55a 5372.11a 207.93ab 1 194.06ab 4 740.99a 4 040.53a
B4 —avg 576.77a 1 880.09a 5 508. 80b 4 976.95ab 240.47a 1280.92a 4 643.41a 3797.83b
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Table 4  Effect of different sowing time and density on crop growth rate/(g-m™> -d™")
Gy gba V5 - Rl Ty R -R5 4y
Year Treatment Bl B2 B3 B4 Mean B1 B2 B3 B4 Mean
Al 2.09¢ 2.83b 3.32a 3.53a 2.75b 11.79¢ 14.18a 14.45a 12.30b 13.18b
2012 A2 3.88¢ 3.90bc 4.52b 5.35a 4.10a 11.58d 14.97b 16.63a 12.64c 13.95a
A3 3.29¢ 4.19b 5.17a 4.65ab 4.22a 9.81b 10.40b 11.24a 10.38b 10.46¢
Mean 3.09¢ 3.64b 4.34a 4.51al 1.06d 13.18b 14.11a 11.78¢
Al 2.06ac 2.09abc 2.51ab 2.55a 2.22¢ 6.82b 9.34a 10.72a 10.44a 9.33a
2013 A2 3.77b 5.06a 4.83a 5.11a 4.55a 7.33¢ 8.87b 11.63a 11.15a 9.75a
A3 3.11c¢ 4.31b 4.83ab 5.27a 4.08b 7.40b 9.06ab 10.56a 9.58a 9.15a
Mean 2.98¢ 3.82b 4.05ab 4.31a 7.18¢ 9.09b 10.97a 10.39a
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Table 5 Effect of different sowing time and density on dry matter partitioning ratio/ %

V5 R1 RS
ARGy JLEL] - — . ™
Year  Treatment ES Loy -4 E Ly A £ oy A JER
Stem Leaf Petiole Stem Leaf Petiole Stem Leaf Petiole Pod

Al1B1 32.71a 55.75a 11.53a 39.64a
AlB2 34.96a 52.30a 12.74a 39.37a
A1B3 34.50a 53.00a 12.50a 38.40a
A1B4 34.97a 53.09a 11.94a 38.16a
A2B1 35.03a 55.43a 9.54a 38.30a
A2B2 35.99a 55.98a 8.03a 37.92a
A2B3 38.39a 54.01a 7.60a 35.36b
A2B4 37.92a 53.98a 8.10a 34.22b
A3B1 38.23b 51.71ab  10.06a 32.00a
2012 A3B2 37.24b 53.30a 9.46a 30.83a
A3B3 45.07a 46.25¢ 8.68a 28.44b
A3B4 44.60a 47.31bc .10a 28.34b
Al —avg 34.29b 53.54a 12.18a 38.90a
A2 —avg 36.83b 54.85a 8.32b 36.45b
A3 —avg  41.29a 49.64b 9.07b 29.90c¢
Bl —avg 35.33b 54.30a 10.38a 36.65a
B2 —avg 36.06b 53.86ab  10.08a 36.04a
B3 —avg 39.32a 51.46ab 9.5%a 34.07b
B4 —avg 39.06b 51.09b 9.40a 33.57b

o0

45.34a 15.01a 22.98a 30.24a 13.00b 33.77a
45.63a 15.00a 22.64a 30.43a 12.21b 34.71a
46.12a 15.48a 22.39a 30.53a 12.23b 34.85a
46.04a 15.80a 21.74a 31.23a 15.18a 31.84b
50. 66b 11.04b 21.80a 31.73b 12.79a 33.68a
50.69b 11.39ab  21.03ab  32.76a 12.85a 33.36a
51.06ab  13.58a 19.13b 33.15a 12.34a 35.38a
52.52a 13.26a 19.56b 33.04a 13.41a 33.99a
50. 10b 17.89b 20.47a 32.51b 13.62a 33.40b
50.63ab  18.54ab  19.04ab  32.72ab  11.14b 37.09a
51.85a 19.70a 17.81bec  33.25ab  10.99b 37.95a
52.26a 19.40a 16.72¢ 33.96a 15.24a 34.07b
45.78b 15.32b 22.44a 30. 60b 13.21a 33.80b
51.23a 12.32¢ 20.38b 32.67a 12.85a 34.10b
51.21a 18.88a 18.51¢ 33.11a 12.75a 35.63a
48.70b 14.65b 21.75a 31.49b 13.14b 33.62bc
48.98b 14.98b 20.91ab  31.97ab  12.07bc  35.06ab
49.68ab  16.26a 19.78bc  32.3lab  11.85¢ 36.06a
50.27a 16.15a 19.34c¢ 32.74a 14.61a 33.30¢

AlB1 33.92b 53.6la 12.47a 42.58a
A1B2 39.64a 52.27a 12.13abe  38.79b
Al1B3 36.93a 52.34a 10.73ac  38.38b
AlB4 36.81a 50.85a 12.34ab  36.25¢
A2B1 30.60b 56.34a 13.06a 38.74a
A2B2 33.71a 54.27ab  12.0lab  36.15a
A2B3 35.39a 54.57ab  10.04b 32.14b
A2B4 36.73a 52.19b 11.08ab  30.77b
A3B1 32.54b 58.78a 8.69b 35.29a
2013 A3B2 35.82ab  54.54ab  10.98a 30.70b
A3B3 35.97ab  53.73b 10.30ab  30.57b
A3B4 36.63a 52.80b 10.57ab  26.38¢
Al —avg  36.83a 52.27a 11.92a 39.00a
A2 —avg  34.11b 54.34a 11.55a 34.45b
A3 —avg  35.24ab  54.96a 10.13a 30.74¢
Bl —avg  33.57a 51.61a 11.41a 38.97a
B2 —avg  34.39a 54.27a 11.71a 32.42b
B3 —avg  34.32a 54.34a 10.36a 31.25b
B4 —avg  34.06a 52.18a 11.33a 30.83b

43.20b 14.21a 22.87a 31.45¢ 12.40a 33.28a
51.90a 9.31b 22.65a 30.92¢ 12.57a 33.86a
52.14a 9.48b 21.72b 32.92b 12.13a 33.23a
54.27a 9.48b 21.50b 35.73a 12.04a 30.73b
49.22¢ 12.04a 21.54a 32.16b 12.12b 34.18a
52.29b 11.56a 21.69a 32.32b 11.78b 34.21a
53.92ab  13.94a 20.93a 31.79b 12.37ab  34.90a
55.05a 14.18a 19.90b 37.17a 13.69a 29.23b
51.3lc 13.40b 20.90a 33.89a 12.53a 32.68c
53.92ab  15.38ab  21.27a 33.21ab  10.93bc  34.60b
53.38bc  16.05ab  20.98a 31.38b 10. 64c¢ 37.00a
56.82a 16.79a 20.79a 33.86a 11.94ab  33.41bc
50.38b 10.62b 22.19a 32.76a 12.28a 32.77b
52.62ab  12.93ab  21.02b 33.36a 12.49a 33.13b
53.86a 15.40a 20.99b 33.09a 11.51b 34.42a
50.22b 10.81a 21.77a 32.50b 12.35a 33.38ab
52.54ab  15.03a 21.87a 32.15b 11.76a 34.22a
55.44a 13.31a 21.21a 32.03b 11.71a 35.04a
54.21ab  14.96a 20.73a 35.59a 12.56a 31.12b

2.3 AEBHNZEENKEFER=EMK M
I8 6 W], 3 24 W 475 4 K W SRR hE 4
15, JG A BRI, 2 B [ 3 L) B A 3 e v, B4R
SEY5{E Bl H B4 b FEES 70.4% 43.5% 24.5% .
MRG0 E B RE R F] T K27 E i
PR, A RIS Y MR ], 28 R o i A Eh
YRR, B 5% BE 3 n , 7 e Sy hn 5 A1, ¥ 2 B3
PR S e f . Hirp, DL A2B3 AbFER B i

i, A2 A2B3 I 3 47 ol Ak 2 149 o 15
HE(AIB3) £ T 6.8%

T SO0 9 ol R 22 9 4 K S AR SR
(£7), 2012 4, L A1 hbHE &7, He A2 F1 A3 4b PR
55 8.7% F146.3% ;2013 4F D) A2 AP, b Al
FIA3 LB 15.4% F143.7% , 3G FIGRRIN, 24
Bl 5 %5 2 G FEAIG, DA B Ab PR AR ey, BRAEF- 3
{H Bl Fb B4 AbFHES 64.4% 46.2% 22.4% . &4



B AR R A B A - K S AKX TR S THRRE A F 6 Y

599

G T LA R v BB B, AR A A2 HE AL R
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Table 6 Effect of different sowing time and density on yield of soybean

Sy Ab B

FARRKPR P i Seed weight per plant/g

Y

Year Treatment

Bl

B2

B3

Mean

B4

e Yield/ (kg - hm™?)

Bl

B2

B3

B4

4

Mean

Al
A2
A3

Mean

2012

32.51a
30.87a
19.11a
27.50a

25.74b
25.32b
18.

23.05b

08ab

23.
23.
18.
21

.T5¢

63c
54¢
07ab

17.
20.
16.

52d
77d
69b
.33d

24.85a
25.13a
17.99b

1 583.
1 583.
1 200.
1 455.

41ab
41b
06a
63b

1 683.42a
1 633.
1283.
1 533.

40a

1 733.42a

42ab 1 866.76a

1 300.07a

41lab 1 633.42a

1516.
1 500.
1 166.
1 394.

74b
08b
73a
52b

1 629.25a
1 645.92a
1237.57b

Al
A2
A3

Mean

2013

27.42a
29.91a
18.56a
25.30a

24.
26.
16.
22.

43h
72b
10b
42b

20.
23.
14.
19.

13¢
16¢
49¢
26¢

.66d
.60d
.57d
.61d

22.41b
25.35a
15.68¢

1530
1 500
1356
1 462

.67b
.80¢
.00be
.49¢

1 657.
1 638.
1 430.
1575.

60a
93b

64b

1 665.07a
1762.13a

40ab 1 468.00a

1 631.73a

1 526.
1 512.
1 326.
1 455.

93b
00c
13¢
02¢

1 595.07a
1 603.47a
1395.13b
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Table 7 Effect of different sowing time and density on yield components of soybean

R Jb3

FARRIERL Pods per plant

Y

BAMRKIEL Seed per plant

Y

B RLH Weight of 100 — seed/g

¥y

Year  Treatment

Bl

B2

B3

B4

Mean

B1 B2

B3

B4

Mean

B1

B2

B3

B4

Mean

Al
A2
A3

Mean

89.83a
81.56a
49.94a
73.78a

2012

72.89b
63.28b
48.6la
61.59b

68.78b
61.17b
48.28a
59.41bc

51.83¢
54.78b
46.89%a
51.17¢

70.83a
65.19ab
48.43b

151.29a 124.30b
143.53a 114.81b
88.56a 89.72a
127.79a 109.61b

110.33¢
118.41b

92.00a
106.91b

81.44d
96.48¢
80.72a
86.21¢

116. 84a
118.31a
87.75b

21.49a
21.50a

20.41ab

21.13a

20.70b
20.50b
20.12b
20.44b

21.40a
21.37a
20.78a
21.18a

21.51a
21.54a
20.71a
21.25a

21.28a
21.23a
20.51b

Al
A2
A3

Mean

71.88a
76.63a
55.37a
67.96a

2013

58.87b
73.70b
47.35b
59.97b

53.5¢

62.65¢
43.48¢
53.21¢

46.55d
53.42d
39.15d
46.37d

57.70b
66. 60a
46.34c¢

132.58a 114.22b

97.93¢

86.08d

140.72a 132.65b 112.53¢ 101.03d

94.18a 81.68b
122.49a 109.52b

75.37¢
95.28¢

69.32d
85.48d

107.70b
121.73a
80.13¢

20. 68h
21.26a
19.71a
20.55a

21.39a
20. 15¢
19.71a
20.55a

20.56b
20.59b
19.23b
20.13b

20.52b
21.37a

19.58ab

20.49a

20.79a
20. 84a
19.56b

2o BT K S JEEC SRR B PT DA (R
8.3%9) , KM B EBRRi b K S 384 5 2
LA L E A R, s i TR R 2R S R, o)
KR 2 A W AR A 5 32 2R I8 — 2, ol D
RV > W6 R AT DA g o S e BN 3 2K 8 8, 2012
AR ACIEROR 258, FR I R DL AT b 3
AR A3 b 70. 8% (15. 0% ;2013 4F, 4% 14 [a]
BIUL A2 A FE e, A3 A B A3 Ry 60. 5% 21, 8%
65 JEE O 43 BCERROR S 2K IEBOH i R — B, 3 B R
MR IS, B IEBSORN 32 28 IR Bl 25 9% B R 15 m i
FEAI%, DA B1 b3 &, AP 244E B LE B4 Ab 3
92.1% 53.8% .19. 4% #128.3% 33.3% .26.5%

T YRR T DA AR R o OB EORN 3225k H, A2 L A3
Ab B 43 Rk BCRD 3 25 R B 4 il i 64, 8% |
14.8% 5 %F 2012 AF A ASRIE, 3G HE B, % 2 () e BN
Bl > B2 > B3 > B4 ; Wi, 25 B [a] >4 Bl > B3 >
B2 > B4, 2013 4, 15 1 F G35 1F , %85 15 (] 5 2 By
Bl > B2 > B3 > B4, Bl 4b ¥ i % &5 F B4 kb3
72.1% 49.4% 34.0% . iF F 250050, % FE Ab P ]
AL LA AR — 25, IR AR, 5 R R R Ik B1 > B2
>B3 > B4, Bi4E (4 Bl 4 FH 4> 5 1 B2 B3 B4
LMPEES 13.5% 21.0% 31. 6% ; M3 i, T Z2 80 H
Bl > B3 > B2 > B4, Ji4FEF-#4{ Bl Ab #4535 L B4
LFEES 8.0% 5.0% 24.9%
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Table 8 Effect of different sowing time and density on branch pods and main stem pods of soybean

AEY KT 3K 3258 Pod number on branch Sy F 2235224 Pod number on main stem Sy
Year Treatment Bl B2 B3 B4 Mean B1 B2 B3 B4 Mean
Al 62.80a 48.39h 44.28¢ 29.92d 46.35a 27.03a 24.50b 24.50b 21.92¢ 24.49a
A2 55.06a 39.59b 38.02b 36.53b 42.30b 26.50a 23.69b 23.15¢ 18.25d 22.90b
2012 A3 27.61a 27.36a 27.02a 26.51a 27.13¢ 22.33a 21.25b 21.26b 20.38¢c 21.30¢
Mean 48.49a 38.45b 36.44b 30.99¢ 25.29a 23.15b 22.97b 20. 18¢
Al 44.03a 36.12b 30.60c 25.70d 34.11b 27.85a 22.75b 22.90b 20.85¢ 23.59b
A2 49.60a 49.20a 38.15b 31.50¢ 42. 11a 27.03a 24.50b 24.50b 21.92¢ 24.49a
2013 A3 31.37a 26.70b 24.00c 22.90c¢ 26.24c 24.00a 20.69b 19.48¢ 16.25d 20.11c
Mean 41.67a 37.34b 30.92c¢ 26.70d 26.29a 22.65b 22.29b 19.67¢




600 FRE R AR 2014,36(5)
x99 AREBHMEEXNKE S SAENEZREH M0
Table 9 Effect of different sowing time and density on branch seeds and main stem seeds of soybean
SEARy fb3 3K 3258 Pod number on branch -1y F2£52%4 Pod number on main stem -1y
Year Treatment B1 B2 B3 B4 Mean B1 B2 B3 B4 Mean
Al 105.80a  82.52b  71.03c  47.04d  76.60a  45.49a  41.78ab  39.30b  34.40c  40.24ab
2012 A2 96.90a 71.83b 73.62b 64.35¢ 76.67a 46.63a 42.98a 44.80a 32.14b 41.64a
A3 49.05ab  50.81a 51.70a 45.87b 49.36b 39.50a 38.91a 40.30a 34.85b 38.89b
Mean 83.92a 68.39b 65.45b 52.42¢ 43.87a 41.22a 41.47a 33.80b
Al 82.80a 72.05b 58.50¢ 48.10d 65.36b 49.78a 42.17b 39.43¢ 37.98d 42.34b
2013 A2 91.45a 89.90a 67.20b 61.20c¢ 77.44a 49.27a 42.75¢ 45.33b 39.83d 44.30a
A3 52.80a 45.73b 38.67¢ 39.40¢ 44.15¢ 41.38a 35.95b 36.70b 29.92¢ 35.99¢
Mean 75.68a 69.23b 54.79¢ 49.57d 46.81a 40.29b 40.49b 35.91¢

3 it

DU 125 o TS0 A X P 2 O 1 &
RIX AR 4 ~ 10 34 /S [ 1 0 5 ¢ 26 %
He A P 2ot R A 0 B A B, S
BFFE RIS K T M, 2 R bR, R R
I, 2RI BORI S BB, e A i £
HRREE 2T I NS LR B I, 250t
157 LSRR R L L 1) 20 VR, 33 R 2 55 W6 s 39042 40 I
VAN, R RE R T R R A 5
0 R R BAE A B R ), K IR 1 R
LR I EE A28 3 A SR SO o e
DA A0 A K SR B 1 T TR L 2 B 3o
TR TR G5 LU | % 5 B 14
25 JER 8 HLSRIIN , R AT 7 SRR
AFFE I, Kk TIE MG (6 H 25 H) RIS
AR KL B A TE R T
(14.25 Ji bk - hm ™) 545 T K GAEGREK T
PIRARE LG AR 3 L R S A RC 3%, ELAE
3 MR 2 F R BLEW

BB R0, e , e S o
N T WA o 85 B S R S0 3R 45 S 1 7 R
NG W A I B K B A R N R 4R
L2200 e AN RE I , T DS 3o 2 ok
SR AL, HET AR (e K A A
S22 T 0 FEE S T 303 G 07328 7 1
SR P I T KR I, B il 7 R
HEMEAMEF AR ™ . ABFST P, KB RN (7 71 5
O ARFIF =R 475, 5545 (6 1 15 H ) i 2%
(6 J125 H ) I, 35 Bk o i A R PR A
I 2 I, 7 b S 5 D, 459 L o 2
Jg 14,25 Jibk « hm 2R R . H,
6 /125 HARFN FIER R 14.25 T bk - hm 2k
PR, BT A 1 814 4kg - hm 2, 1
EWUER K B = R T 6.8% . WE—454y

Pt = S R B, A8 )5 T B R AR 2R R
S AR ARBTG5 R A
FHEE 38 25 4 AE 05 [ R bk =, b A £ A9 R 2R T
PN T SNR 2 (N R 7 WA N (L7 S S iR |
WERE I 35 RER A (14. 25 bk - hm ™) B RR4R K
SAEG R T Y AR B AR, BAE Y
MR P 2 1 B BB 5 K = R 1 Ok T
Py BRSNS BT B R A A RRL Y
= O N P SN K ) s L B e Y
B VY e 81y | IS R T % K NI
73 e F A SR HE FL ARG N, HAEE 51
R ACAE T B W], U8 46 A0 2 6 A RE 8
Bet Ty SRR R )KL s, 360 R S AR 2
2SR RE, S AL 055 A, I T 2 5 K
AR ECEBE AR E T 6 25 B, T
AEERE AR IR, (R KGR ™, 6 A 25
FUe i T K 22, bk e Bom iR 8RR, 2L
RE AR

FEABEFEZRAF T 38 SRk (6 A 25 H) I, 1&
FERAH (14. 25 Tikk - hm ™) RS K S A0 1E IS BEK
TR R AP A RS T R R &
OPROREO 2SR R . N 7E K - REE
PEREECT | SR Bl 25 P vl 30 2o o R o A 2 15 A
A DR 246 R 5 1 ) DR ) 7 B K 26 3]
P, S PR B H Y

SE Lk

(L] SRR FEROC AR %, 55 KIBREMERE IR KE
FAAELT]. KR ERR:. 2008,27 (1) .1 - 7.

(2] £ A7 AR, R TORBR BRI 58X & 1R
PIAEIIE 25 b ™ B W R [ ] B AR A4,
2008,19(2) : 323 —329.

(3] ZERSC, mikie, 5K K. £/ SEMERKT £ KRS
HE XN REREIER S RBIER T ]. RER,
2009,28(30) :440 —444.

[4] LD, W30, KT 4, . A B B R EAE G



»

B AR R A B A - K S AKX TR S THRRE A F 6 Y

601

(5]

(6]

(7]

(8]

(9]

[10]

(11]

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

JCERHE TR R Ko B [T ], Fol A4,
2011, 20(3) :233 —238.
EIRELT, 2044 XB TS, AN T ity o B 47 S0 o DX A
REF RN [T]. KRR, 2007,26 (4) 544 ~
549.
AT BHA kL BT BRI A [ 2
KRGZEMIL A K= By sgm (1], 3 &k FE,
2009,8(8) :40 —-45.
FER L, W SR AETT 45 A ) K 5 A b 5 R S0 24
REFRRZ AL I 4 E AR R B b &
WAL C dEnt: PO H iRk, 2006. 214 - 222.
FIBERE, 26 8, XG5y, 25 37 JU1 AL BE A K 08T dh
T 63 A KA H A B RUA R B2m [T ].
T4 R ,2012(9) 127 -29.
FYkL:, ERUE, WA AN Rl A P OR B
LACEMERIFE [T ], K EAR,2001,20(2) - 149 -
152.
Boquet D J. Plant population density and row spacing
effects on soybean at post — optimal planting dates[ J].
Agron J,1990,82:59 - 64.
E R R X s RS T 50 IR
ST ERRER )] RERE,2009,28(6) 1 008 —
1 015.
XTI RT3, 45 SR AN S 0 &/ N2 B
% 49 — 198 FEMPERFN - REARM [T]. ZRAEY 7
#2,2009,29(3) :464 —469.
o, AR, B TP, 2. JE AR TR 73 3E BRI
HEEMTELI]. AR, 2005, (4) :30 - 32.
ZEIGEE, REAE) R AR, SRRV AN [ R AR B
Bt e R AR [ 1], BRI TR,
2003,4(4) .1 -5.
BRESRK R B, Tk . 45 RS R FAE K325
KA YRR R RIBEFE [T ], RELREEA, 2009, 28
(3) :468 -471.
XA AL A, kS R ST PR AT
AT AR B LT ] ARAEAR R 2741, 2000, 31
(1):26-31.
PNGESE, XUBERN , BRI A, 55 /- R E T RMARS
FHERAMBIIET]. K ER2,2002,3(21) 1199 -
202.
IRRERL, VIR A, HE R, 2. 8 R RAT RIS R BT
JRARS r BL 2w [ 1], B IJE LA B2, 1993,
(3) :46 -48.
okt w8 i, DE e FRKEE T RIETRE

(20]

[21]

(22]

[23]

(24]

(25]

[26]

(27]

(28]

[29]

[30]

(31]

(32]

AF YR 2R RILT]. hEAO R, 1994 ,27
(3):1-6.

RARUHE , K L, B AR e, A5 R N R AR RO
TR [T ] P R E Y27 4, 2002,
4(24) .30 -32.

Chen G H, Wiattak P. Soybean development and yield
are influenced by planting date and environment condi-
tions in the southeastern coastal plain, United States
[J]. Agron J,2010,102.1 731 -1 737.

0 Fe AR, KRS, 45 SR RN 2 O 7K A
AP 35 7 ER AR [T ] W Ae Al R
2£,2012,51(24) .5 590 -5 592.

Egli D B, Cornelius P 1. A regional analysis of the re-
sponse of soybean yield to planting date[ J]. Agron J,
2009,101(2) :330 -335.

Robinson A P. Analysis of high yielding, early — planted
soybean in Indiana[ J]. Agron J,2009,101 (1) ;131 -
139.

SR 2R A TSR, A TR B ARSI &/
A i 22 B R T ) BRI A R R R 5 5z 12
[J]. YER2#4,2009,35(1) :124 —131.

PO, E AL, A R BRI E %
XN A 2 i R B IR E [T ] 2R
2£4,2010,30(2) ;303 -308.

AR, SRBER A0 A S RE IR AR 5 X R R
P B B T R [ ] Al B IR 2013,
(4):80-83.

P 5 31 A0 2 B X LR SR AR L 5 5
ARET KRBT ]. ZRUR R, 2012,40
(5):2594 -2 595,2 597.

Van Roekel R J, Coulter J] A. Agronomic responses of
corn to planting date and plant density [ J]. Agron J,
2011,103:1 414 -1 422.

SRIGEHE , k35 2, AR U, 45 R LA [ FE A - T AL
B YRM RS- RA SRR T ] A E R A,
2006,22(11) ;161 - 163.

HUGS B2 i A AF JLsUBIX R TR Z 1
WHARFMRRWRLT]. P EATRL AR,
2003,11(4) .15 -17.

RO S e SR DO PN {ih 2 IR
WL % ,2002,2(2) .3 - 4.

(DT : £ RTT)



