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Effect of Maize Sowing Time and Density on the Agronomic Characters and
Yield of Soybean in Relay- planting System of Maize and Soybean
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Abstract : The relay-sowing system of “wheat/maize/soybean”is a new cultivation technique in hilly area of southwest Chi-
na. Field experiments were conducted to determine the optimal sowing time and sowing density that benefit for both heigh
yield of maize and soybean under relay- sowing system of maize and soybean. Split plot design were adopted, with maize so-
wing time( from March 16 to April 15)as main plots, sowing density( from 3.6 x 10*plant - ha™" to 6.0 x 10* plant - ha™")
as sub- plots. Soybean were planted on June 10 under the density of 13. 78 plant - ha™". The agronomic traits of plant height
stem diameter, height of lowest pod and branch number,and yield components of soybean were determined after harvest. The
results indicated that it was benefit to improve the yield of maize with properly late sowing( from March 26 to April 5) and
high sowing density (from 4.8 x 10*plant - ha™" to 6 x 10" plant - ha™"). With early sowing( March 6 ) and low sowing densi-
ty (3.6 x 10" plant - ha™") of maize, plant height of soybean reduced ,stem diameter and branches increased , height of lowest
pod shortened , pods and seeds in the height between 20 ¢cm and 60 cm of branch increased,and pods and seeds over 60 cm
of main stem also increased. In comparison with late sowing( April 15) and high sowing density (6 x 10*plant + ha™") | the
yield of soybean under early sowing and low sowing density of maize increased by 40.42% and 35. 79% ,respectively. It was
beneficial to improve the total yield and output value in relay-sowing system of maize and soybean with properly early sowing
(from March 26 to April 5) and high sowing density(4. 8 x 10* plant -ha™").
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Table 1  Effect of maize sowing time and density on
yield of maize/kg - hm ™
Jb B
Bl B2 B3 AVG
Treatments

Al 5024.33Bb
A2 5351.63Bb

6145.57Aa  5566.8ABb  5578.90AaB
6178.05Aa 5917.95AaBb 5815.88Aa

A3 4311.67Bc  5927.02Ab  6600.82Aa 5613.17AaB
A4 4227.15Cc  5204.25Bb  6261.6Aa 5231.00Bb
AVG 4728.69Bb  5863.73Aa  6086.79Aa
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Data is mean of three replications. Values followed by a different lower-
case or capital letter within each row are significantly different at 0. 05
and 0.01 probability levels, respectively( the same as below) .
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Table 2 Effect of maize sowing time and density on yield

of soybean/kg + hm ~*
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Fig.1 Effect of maize sowing time and density on stem diameter and legume height and branch number of soybean
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Treatments
Al 2173.64Aa  1506.04Bb  1277.32Bb  1652.33Aa
A2 1442. 66a 1271.8ab 1005. 18h 1239. 88Bhc
A3 1365.50 1420. 62 1363. 44 1383. 18ABb
A4 1379.97 1111.27 1038.94 1176.73Bc
AVG 1590.44Aa  1327.43Bb  1171.22Bb
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Table 3 Effect of maize sowing time and density on yield component of soybean
Lh 3R PARREEIJEH Pods per plant ek g Seeds per pod ORI E Weight of 100-seed/g
Treatments Bl B2 B3 AVG B1 B2 B3 AVG Bl B2 B3 AVG
A 46.25Aa  27.91Bb  25.16Bb  33.11Aa 1.59 1.79 1.69 1.69 21.5 22.34 21.81 21.88
A,y 29.34 25.17 21.08 25.20Bb 1.69 1.72 1.61 1.67 21.09 21.42 21.63 21.38
As 24.50 29.92 26.99 27.14ABb 1.77 1.64 1.81 1.74 22.87a 21.07ab  20.43b 21.45
Ay 26.00 23.92 21.17 23.70Bb 1.76 1.61 1.55 1.64 22.23 20.87 22.81 21.97
AVG 31.52Aa  26.73ABb 23.60Bb 1.7 1.69 1.66 21.92 21.42 21.67
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Table 4  Effect of maize sowing time and density on branch pods and main stem pods of soybean

fby 53R Branch pods FZEIEEL Main stem pods
Treatments Bl B2 B3 AVG Bl B2 B3 AVG
Al 30.55Aa 19.15Bb 18.25Bb 22.65Aa 15.70 8.76 6.92 10.46
A2 20.4Aa 15.00Bb 13.25Bb 16.22Bb 8.94 10.17 7.83 8.98
A3 16.30 16.75 16.45 16.50Bb 8.20 13.17 10.55 10. 64
A4 15.75 15.25 13.35 14.78Bb 10.25 8.67 7.82 8.91
AVG 20.75Aa 16.54Bb 15.33Bb 10.77 10.19 8.28
ERIE P INCIE SRR 90 PNIRI ¢ 5@ 15 €5 sy &S G AL
Table 5  Effect of maize sowing time and density on branch seeds and main stem seeds of soybean
Lb KR Branch seeds FZEHi$L Main stem seeds
Treatments Bl1 B2 B3 AVG Bl B2 B3 AVG
Al 50.85Aa 31.65Bb 32.75Bb 38.42Aa 22.50a 17.25ab 9.76b 16.50
A2 36.90Aa 27.25Bb 22.75Bb 28.97Bb 12.75 15.94 11.06 13.25
A3 28.45 29.25 29.60 29.10Bb 14.91 19. 66 18.84 17.80
A4 29.05 26.75 24.35 26.72Bb 16. 14 11.59 8.83 12.19
AVG 36.31Aa 28.73Bb 27.36Bb 16.57 16.11 12.12
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Table 6  Vertical distribution of soybean yield component under different treatments

JEY Effective pods per 20 cm

B Effective seeds per 20 cm

HFiH Effective seeds weight per 20 em

= A layer/pods +20 cm ™' layer/seeds +20 cm ™! layer/g +20 cm ™!
Layer high  Treatments Ay Sy Sy
Bl B2 B B B2 L Bl B2 B3 Vewn
0~20 cm Al 0.75 1.33 1.75 1.28 1.17 1.92 2.75 1.95 0.22 0.51 0.67 0.46ab
A2 1.09 1.25 2.00 1.45 2.09 3.50 1.84 2.47 0.48 0.76 0.40 0.54ab
A3 0.25 0.67 0.67 0.53 0.25 1.17 1.25 0.89 0.06 0.24 0.20 0.17b
A 1.59 1.00 2.09 1.56 6.92 1.84 3.42 4.06 1.26 0.38 0.80 0.8la
-1 Mean  0.92 1.25 1.44 2.60 2.11 2.31 0.50 0.47 0.52
20 -40 em Al 21.50a  14.00b  14.42b  16.64 33.75 24.59 24.17 27.50a  7.33 5.4 5.22 5.9
A2 17.34 11.58 11.08 13.33 31.25a  20.00b  17.50b  22.92ab  6.65a 4.25b 3.83b 4.91ab
A3 13.59 14.75 15.42 14.58 23.67 23.92 27.58 25.06ab  5.14 5.14 5.71 5.33ab
A4 13.67 13.42 11.92 13.00 22.00 21.25 18.00 20.42b  5.14 4.39 4.03 4.52b
A4 Mean  16.52 13.44 13.21 21.67a  22.44b  21.81b 6.06a 4.80b 4.69b
40 -60 cm Al 18.00Aa 9.67Bb  9.00Bb  12.22Aa 26.42Aa 16.42Bb 15.59Bb 19.47Aa 5.88Aa  3.53Bb  3.39Bb 4.27Aa
A2 10.34 10.34 7.09 9.25ABb 15.58ab  17.34a 11.50b  14.81Bbc 3.18ab  3.80a 2.43h 3.14Bbc
A3 8.17ab  12.00a  7.92b 9.36ABb 14.75 15.25 19.34 16.45AaBh3.34 3.95 3.02 3.44ABb
A4 8.75 8.92 6.83 8.17Bb  12.58 14.17 11.00 12.58Bc  2.70 3.04 2.52 2.75Bc
44 Mean  11.32Aa 10.23AaB 7.71Bb 17.33Aa  16.81AaB 13.33Bb 3.78Aa  3.58AaB 2.84Bb
60 em L) I Al 6.00a 2.92ab  0.42b 3.11 12.08a  5.92b 0.75¢ 6.25a 2.35a 1.46ab  0.12b 1.31a
A2 0.59 1.25 1.67 1.17 0.75 2.25 3.00 2.00b 0.17 0.43 0.64 0.41ab
A3 2.50 2.50 3.00 2.67 4.67 4.50 4.34 4.50ab  1.38 0.9 0.97 1.11b
A4 2.00 0.59 0.34 0.97 3.58 1.08 0.75 1.80b 0.92 0.26 0.19 0.46b
A4 Mean  2.77 1.81 1.35 5.21 3.4 2.21 1.21a 0.78ab  0.48b
27 AR RIS E A o R 6 B
Table 7 Effect of maize sowing time and density on total yield and total production value
pOBL M= Total yield/kg * hm 2 M7l Total production value/yuan * hm
Treatments B1 B2 B3 S 44 Mean Bl B2 B3 SE-14 Mean
Al 7197.96ab 7651.62a 6844.11b 7231.23Aa 14656.39Aa  14284.75AaB  12664.85Bb  13868.66Aa
A2 6794.29b 7449.85a 6923. 13ab 7055.76Aa 12853.83 13594. 87 12349.19 12932.63Ab
A3 5677.17Bb 7347. 64 Aa 7964.26Aa 6996.36Aa 10998. 08 Bb 13676.04 Aa 14539.74Aa  13071.28Ab
A4 5607. 12Bc¢ 6315.52Bb 7300.54Aa 6407.73Bb 10912.79Bb 11578.21AbB  12988.52Aa  11826.51Bc¢
¥ Mean  6319.13Bb  7191.16Aa  7258.01Aa 12355.27Bb  13283.47Aa  13135.57AaB
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