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1,11 and III represent three sowing date of May 15, May 25
and June 04, respectively. Four planting densities D1, D2,
D3 and D4 were 12 X 10*,15X 10*,18 X 10* and 21 X 10*
plantshm™?. BP, EFP, PSP and MP were branching period,
early flowering period, pod setting period, maturity period,
respectively. The same below.
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Fig. 1 Change of plant height of mung bean under
different seeding dates and planting densities
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Fig. 2 Change of stem diameter of mung bean under

different seeding dates and planting densities
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Table 1 Node number and branch number of mung bean main stem under different seeding
dates and planting densities
T b3 F24 % Node number T4y T2 /3 B %% Branch number Ty

Year Treatments D1 D2 D3 D4 Mean D1 D2 D3 D4 Mean
2014 I 12.60b  13.10a 12.30b  11.60c 12.40a  4.40 a 4.10 a 3.20 b 2.60c 3.58a
II 12.10ab  12.50a 11.80b  11.00c 11.85b  3.80a 3.60 a 2.90 b 2.50 ¢ 3.20ab
111 11.50 bc  11.90a 11.80ab  11.30 ¢ 11.63 b 3.00 a 2.90 a 2.70 a 2.60 a 2.80 b

Mean 12.07 a 12.50 a 11.97 a 11.30 b 3.73 a 3.53 ab 2.93 be 2.57 ¢
2015 I 12.20a  11.50b  11.30b  10.90c¢ 11.48a 4.10a  3.80ab  3.50b 2.80¢c 3.55a
11 11.00ab  11.30a 10.90b  10.20c 10.85b  3.50a  3.30ab 2.80bc  2.40c 3.00b
111 10.20 ab  10.30 ab  10.50 a 9.90 b 10.23 ¢ 2.80 a 2.80 a 2.70 a 2.40 a 2.68 b

Mean 11.13a  11.03a 10.90 ab  10.33 b 3.47a  3.30ab  3.00b 2.53 ¢

KBRS S AELEMTHE. W45 A, RATEER G A [ 5 520K [ — 5% 0 R R % 5 40 5 R g 28 5 .35 P (DMRT 2%, P<
0.05), FHFI ) B HEATILEE. FIH.

Data in the table are means of three replicates. In each growing season,different lowercases in same row mean significantly different
at 0. 05 level under same seeding dates and different planting densities according to DMRT test. In each growing season.the data

within one mean column or row were compared alone. The same below.
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Table 2 Drymatter accumulation in mung bean individual plant under different seeding date

and planting density

PR T Y B 2/ (geplant!) Dry matter accumulation per plant

7 401 I
Seeding Planting 2014 4F 2015 4F

date  density BP EFP PSP MP BP EFP PSP MP
1 D1 5.54 a 18.53 a 73.41 a 57.75 a 2.50 a 17.41 a 63.42 a 46.93 a
D2 5.25 a 15.53 b 61.11 b 50.80 b 2.22 b 15.69 b 58.74 b 43.58 b
D3 4.63 b 12.58 ¢ 50.29 ¢ 39.64 ¢ 2.20 b 11.20 ¢ 47.71 ¢ 33.68 ¢
D4 4.50 b 10. 26 d 41.67 d 33.62d 1.95 ¢ 9.10 d 38.75d 27.45d
11 D1 5.70 a 16.09 a 73.10 a 55.08 a 2.53 a 15.42 a 61.93 a 44,50 a
D2 5.43 a 15.47 a 63.78 b 51.47 b 2.34 ab 12.73 b 59.99 b 44,89 a
D3 5.00 b 12.58 b 51.74 ¢ 41.89 ¢ 2.36 ab 11.08 ¢ 48.95 ¢ 34.89 b
D4 4.72 b 9.98 ¢ 41.21d 34.53d 2.09 b 7.93d 37.44 d 28.67 ¢
111 D1 4.82 a 15.98 a 62.93 a 53.95 a 2.80 a 13.32 a 58.79 a 43.48 a
D2 4.06 be 13.81 b 58.58 b 48.69 b 2.69 a 12.49 b 53.79 b 40.70 b
D3 4.16 b 11.87 ¢ 50.30 ¢ 41.24 ¢ 2.57 ab 10. 64 ¢ 47.59 ¢ 35.23 ¢
D4 3.61 ¢ 8.74 d 40.75 d 33.60d 2.30 b 7.87d 37.42d 25.46 d
I-Mean 4.98 a 14.23 a 56.62 a 45.45 a 2.22 ¢ 13.35 a 49.40 a 37.91 a
II-Mean 5.21 a 13.53 ab 57.46 a 45.74 a 2.33 b 11.79 ab 52.08 a 38.24 a
IIT-Mean 4.16 b 12.60 b 53.14 a 44.37 a 2.59 a 11.08 b 52.16 a 36.22 a
D1-Mean 5.35a 16.87 a 69.81 a 55.99 a 2.61 a 15.38 a 61.38 a 44.97 a
D2-Mean 4.91 b 14.94 b 61.16 b 50.32 b 2.42 b 13.64 b 57.51b 43.06 a
D3-Mean 4.60 be 12.34 ¢ 50.78 ¢ 40.92 ¢ 2.38 ¢ 10.97 b 48.08 ¢ 34.60 b
D4-Mean 4.28 ¢ 9.66 d 41.21 d 33.92d 2.11d 8.30 ¢ 37.87d 27.19 ¢

2.2.2 #ZIBAKTHRRRE HBMEITH,.SH 25.79% ;2015 4E 0 LLAS TIT 4% 0 5 v A A i 1

T SRR 2R Bl A AL AN ] 6 30 A AR AT
Lk LR W R B A R B R e i 2 AR Ak AR
LW BNIE(E . A R FE IR RS AR
R S0 2 A o AR 3R A A S — B fE o B
2014 AR LIS 1 F Wl de . 8020 L M B % 2

MR Z 17. 20% F1 11. 06 %, H ¥ 3k 8 & K
o [RIBANFE R, AR A A GO AR T i AR
S Bt R A FE TR RS L DL DA A E R L2 a
SEXME L D1 AL HE & 35 £ 40, 4500, T 7E 43 B )
Z )5 Bl R U 0 R A T REAR T R R R
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Table 3 Dry matter accumulation of mung bean population under different seeding dates

and planting densities

FERT 9 AL 2/ (kg*hm™?) Dry matter accumulation in population

% W1 I
Seeding Planting 2014 4 2015 4F

date density BP EEP PSP MP BP EFP PSP MP
1 D1 665.20 ¢ 2224.00 ab  8808.80 b  6930.00 b  299.60 b  2089.20 b  7610.00 c 5631. 20 c
D2 787.50 b  2330.00a  9166.00a  7619.50 a 332.50 b  2354.00a  8811.00 a 6536. 50 a
D3 834.00b 2264.40 ab 9052.80 ab 7134.60 b  396.00a 2016.00 b  8587.80 a 6063. 00 b
Di  945.00a 2155.30 b 8750.00 b  7060.90 b  409.50a 1911.70 ¢  8137.50 b 5763.80 be
1 DI 683.60 d  1931.20 ¢  8771.60 b  6609.60 d 303.20 b 1850.80 b  7431.20 ¢ 5340. 00 d
D2 815.00 ¢  2320.50 a  9567.50 a  7720.00 a 351.50 b 1910.00 ab  8999.00 a 6733. 00 a
D3 900.60 b 2264.40a  9312.60 ab  7539.60 b 424.20 b 1993.80a  8811.60 a 6280. 20 b
Di  991.90a 2096.50 b  8654.10 b  7251.30 ¢ 438.20a 1665.30 ¢  7861.70 b 6021. 40 c
111 D1 578.80 b 1917.60 b  7551.60 d  6473.60 ¢ 336.40 ¢ 1598.40 b  7071.60 ¢ 5217. 20 ¢
D2 609.50 b 2071.00a 8787.50 b  7303.50 a 403.50 b  1874.00a  8068.00 b 6105. 50 b
D3 748.80 a  2137.20a  9054.60 a  7423.80 a 462.00a 1914.60a  8565.60 a 6342.00 a
D4 758.80 a  1834.70 b 8556.80 ¢  7056.00 b  483.00 a 1652.00 b  7857.50 b 5347. 30 ¢
I-Mean 807.93a 1743.43a  8944.40 ab  7186.25a 359.40 ¢  2092.73 a  8286.58 a 5998. 63 a
11 Mean 847.78 a  2153.15a  9076.45a  7280.13a 379.28 b 1854.98 b  8275.88 b 6093. 65 a
111 Mean 673.98 b  1990.13a  8487.63 b  7064.23a 421.23a 1759.75 b  7890.68 a 5753. 00 a
D1-Mean 642.53d  1357.60 a  8377.33 b  6671.07 ¢  313.07 ¢ 1846.13 ab  7370.93 ¢ 5396.13 b
D2-Mean 737.33 ¢ 2240.50 a  9173.67 a  7547.67a 362.50 b  2046.00 a  8626.00 a 6458. 33 a
D3 Mean 827.80 b 2222.00a  9140.00 a  7366.00 ab 427.40a 1974.80 ab  8655.00 a 6228. 40 a
D4-Mean 898.57a 2018.83a 8653.63 ab 7122.73 b  443.57a 1743.00 b  7952.23 b 5710.83 b
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Table 4 Growth rate of mung bean under different seeding dates and planting densities

HRKZEK/(gem?+d!) Growth rate

Ay fib 3
BP-EFP EFP-PSP
Year Treatments Mean Mean
D1 D2 D3 D4 D1 D2 D3 D4
2014 1 8.20 a 8.12 a 7.53 b 6.37 ¢ 7.56 b 19.95 a 20.72 a 20.57 a 19.98 a 20.31 b
11 8.91 be 10.75 a 9.74 ab 7.89 ¢ 9.32 a 22.80 a 24.16 a 23.49 a 21.86 a 23.07 a
111 10.30 a 11.24 a 10. 68 a 8.28 b 10.13 a 20.12 b 23.99 a 24.71 a 24.01a 23.21 a
Mean 9.14 a 10.04 a 9.32 a 7.51b 20.96 a 22.96 a 22.92 a 21.95 a
2015 1 8.13 a 8.09 a 6.48 b 6.01 c 7.18 b 17.25 b 20.18 a 20.54 a 19.46 a 19.36 b
11 11.90 a 11.99 a 12.07 a 9.44 b 11.35 a 18.00 ¢ 22.87 a 21.99 a 19.99b  20.71 a
111 11.47 b 13.37 a 13.21 a 10.63 ¢ 12.17 a 19.55 ¢ 22.12 b 23.75 a 22.16 b 21.90 a
Mean 10.50 a 11.15 a 10.50 a 8.69 b 18.27 ¢ 21.72ab  22.09 a 20.54 b

x5 AEABPNEETRENTE

Table 5 Yield of mung bean under different seeding dates and planting densities

o BB i P/ ko) i
0 i3 Seed weight per plant E Yield per hectare 4
Year Treatments Mean Mean

D1 D2 D3 D4 D1 D2 D3 D4

2014 1 10.65a 9.78b 7.67c¢ 5.73d 8.46a 1278.59 c 1467.18 a 1380.83 b 1203.57 d 1332.54 a
11 12.42a 10.26b 8.08c 6.27d 9.26a 1490.89 ab 1538.87 a 1454.15b 1316.44 ¢ 1450. 09 a
111 9.59a 8.94b 8.15c¢ 6.30d 8.25a 1150.78 c 1340.27 b 1467.16 a 1323.61 b 1320. 46 a

Mean 10.89a 9.66a 7.97b 6.10c 1306.75 a 1448.77 a 1434.05a 1281.21 a
2015 1 9.03a 8.65b 6.21c 5.30d 7.30a 1083.91b 1297.09a 1118.18 b 1113.25b 1153.11 a
11 9.85a 9.35b 7.23c¢c 6.18d 8.15a 1182.18 c 1401.77 a 1301.71 b 1297.39b 1295.76 a
111 8.63a 8.16b 7.68c 5.60d 7.54a 1035.02c 1223.86 b 1382.20a 1195.80b 1209. 22 a

Mean 9.17a 8.72a 7.04b 5.72c¢ 1100.37 b 1307.57 a 1267.36 ab 1202.15 ab

®6 TRABEHNTETRENTEMRERER

Table 6 Yield components of mung bean under different seeding dates and planting densities

L3¢ bR AL THE/g
Tl T T 4 WA
b Pods per plant 4 Seeds per plant 4 Weight of 1000 seeds 4
Year Treatment Mean Mean Mean
D1 D2 D3 D1 D1 D2 D3 D1 D1 D2 D3 D4

2014 I 20,32 18.9b 144c¢ 11.3d 16.23a 180.5a 167.2b 13L.2c¢ 99.9d 144.70a 59.03a 58.50ab 58.47ab 57.37b  58.34 ab
11 22,42 19.2b 15.5¢ 11.9d 17.25a 209.3a 172.8b 140.4c¢ 107.6d 157.53a 59.36a 59.37a 57.54c 58.26h  58.63a
111 18.6a 17.6b 15.7c¢ 12.4d 16.08a 165.2a 154.4b 140.8 ¢ 110.5d 142.73a 58.05a 57.87ab 57.89ab 57.04b  57.71b

Mean  20.43a 18.57a 15.20b 11.87 ¢ 185.00 a 164.80 a 137.47 b 106.00 ¢ 58.81a 58.58ab 57.97ab  57.56 b
2015 I 19.6a 18.4b 14.3¢ 11.4d 15.93a 155.6a 149.4b 107.7¢ 92.5d 126.30a 58.05a 57.88a 57.68a 57.31a  57.73b
11 20.3a 19.3b 15.6¢ 12.7d 16.98a 167.8a 159.8b 124.9c¢ 106.5d 139.75a 58.71a 58.48a 57.90a 58.01a 58.28a
11 18.6a 17.5b 16.4c¢ 11.9d 16.10a 148.3a 138.5b 132.6b 99.1c 129.63a 358.16ab 58.05a 57.87ab 57.04b  57.78 b

Mean  19.50 a 18.40a 15.43 b 12.00 ¢ 157.23a 149.23a 121.73 b 99.37 ¢ 58.31a 58.14ab 57.82bc 57.45¢
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Effects of Seeding Date and Planting Density on Growth, Dry
Matter Accumulation and Yield Component of Mung Bean
ZHANG Yi-fei,

YANG Ke-jun
(College of Agronomy, Heilongjiang Bayi Agricultural University/Key Laboratory of Crop

YU Song. ZHANG Wen-chao. WU Qiong. PANG Chen. WANG Yu-feng,

Germplasm Improvement and Cultivation in Cold Regions of Heilongjiang Province, Educa-

tion Department,Daqing, Heilongjiang 163319)

Abstract; In order to promote the high yield, good quality and top efficiency of mung bean cultivation, based on
the actual production problem of sowing date which always delayed in arid and semi-arid region of Western
Songnen Plain.a two-year field experiment was conducted with three sowing times (May 15.May 25 and June
04 ,denoted as I,1I and III) and four planting densities (12X 10*,15X10*,18X 10" and 21X 10" plantshm™,de-
noted as D1,D2,D3 and D4) , the effects of sowing time and planting density on agronomic traits,dry accumula-
tion and yield of mung bean were investigated . The results showed that compared to sowing time I (May 15),
plant height, stem diameter,node number and branch number on main stem were decreased, but growth rate in-
creased under II (May 25) and III (June 04) sowing time condition. Moreover, with the delay of sowing time,
post-anthesis dry matter accumulation in single plant and population. pods per plant,seeds per palnt and weight
of 1 000 seeds of mung bean were first increased and then decreased. Under the three different sowing date
conditions, reasonable planting density resulted in higher growth rate, post-anthesis dry matter accumulation in
mung bean population and excellent canopy structure, especially with late sowing date (III) on June 04 and
moderate high planting density (D3). It was more obvious in increasing and stabilizing seed yield. Overall,for
the average yield of two years,I-D2 was the highest, followed by I1I-D3, and they were 6. 38% and 3.08%
higher than I-D2 , respectively.

Keywords: mung bean; seeding date; planting density; accumulation of dry matter; yield component
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