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Effects of nitrogen applicaton level on system productivity,
nitrogen absorption and accumulation in
mung bean || oat intercropping system
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GUO Lai-chun?*, WANG Chun-long?, ZENG Zhao-hai'"

(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. Baicheng Academy of Agricultural Sciences, Baicheng 137000, China)

Abstract This study, the effects of nitrogen application rates on the productivity, nitrogen uptake and dry matter yield
were investigated in mung bean || oat intercropping system. Under the condition of different fertilizer amount (0,30,60,
90 and 120 kg/hm?) ,naked oat “Baiyan2” and the mung bean “Bailv11” were used as the experiment materials. The
results showed that, compared with sole cropping system, on average, intercropping significantly increased system
productivity by 30% . The productivity,dry matter yield, and nitrogen uptake and utilization efficiency did not go up along
with the increase of nitrogen application rate. Under high nitrogen fertilizer and intercropping, all nitrogen fixers have a
character that they will loss ability of nitrogen fixation,called “ammonia repress”,indicating that over abundant nitrogen
uptake exited. Without or with lower the supply of N fertilizer, intercrops of mung bean and oat showed higher
productivity, LER, biological yield, nitrogen uptake and utilization efficiency, but without influencing the total intercrop
grain yield.
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Table 1 Effects of intercropping and nitrogen fertilizer on crop productivity kg/hm?
MA LR B
it 4 i LER Aom
AR I BAE [ AR [

0 1 900.0 ¢ 1783.3b 1520.5b 630.0 b 1773.5d 2413.3 a 1. 35 0.16

30 2 108. 3 ab 2 066.4 a 1816.8 a 613.8 b 2011.1ab 2617.2 a 1. 29 0. 46

60 2227.3 a 1720.0b 1837.5 a 621.1 b 2097.4 a 2439.9 a 1. 15 0.15

90 1 945.0 be 1763.3b 1564.8 b 836.9 a 1 818.3 cd 2 600.2 a 1.49 —0.24

120 2 057.3 abc 1820.0b 1611.8Db 628.9 b 1908.8 bc 2 448.9 a 1.32 0.15

S 1 2047.6 1 830.6 1670.3 666. 1 1921.8 2 503.9 1.32 0. 14
T R FIAN T PR R 50K FERBE, R,

UK T M M S R Lo 2.3 BEREEEX AN BB

(0.82~0. 95) B R F LT Ly (0.34~0.54) , K
7 oy IR M AR R S LAY 5 AL
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0.95.0.54( 3),
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Table 2 Effects of intercropping and nitrogen fertilizer on biological yield of crop kg/hm?
M =35 Ex o
it A A
HAE I 4 HAE [ 1 BAE I £
0 9 157.8 a 6 657.2 be 7 360.8 b 2 476.0 a 8§ 889.9 a 9133.2 b
30 7 131.3 ¢ 6 887.2 b 7524.0 b 1 810. 3 be 7 559.5 b 8697.5 b
60 7992.3 b 6 439.2 ¢ 11 301.0 a 1617.0 ¢ 8 837.2 ab 8 056.2 ¢
90 8 880.3 a 7 496.2 a 10 363.0 a 2 265.3 ab 9 374.5 a 9761.5 a
120 8329.8 b 5619.2d 7832.2b 2 308.5 ab 8 501.7 ab 7927.7 ¢
1y 8 298.3 6 619.8 8 876. 2 2 095.0 8 632.6 8 715.2
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Table 3 Effects of intercropping and nitrogen fertilizer on nitrogen uptake of above-ground part of crop
kg/hm®
e i &4 SP
it 2R LERy
A I £ A I E AR I 7E
0 114.7 a 82.2 ¢ 173.6 d 56.0 b 134.3 b 138.2 b 1. 14 ab
30 120.4 a 84.7 ¢ 226.5 ¢ 50.8 b 155.8 b 135.5 b 0.95 b
60 114.7 a 88.5 be 353.7 ab 59.2 ab 194.4 a 147.7 b 0.94 b
90 118.9 a 122.2 a 382.4 a 86.9 ab 206. 8 a 189.1 a 1.20 a
120 134.0 a 104.8 b 311.4 b 78.1 a 193.2 a 183.0 a 1. 04 ab
NSa| 120. 6 96. 5 289.5 62.2 176.9 158.7 1.05

A (H 1S B — 5 FEE (120 kg/hm?) , 1 ¥ 1 &

HERFAEE.
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[E] 1 X6 0 2R Wi e R R B ) 3k B R 3 K R

(P<C0.05) , [A11E & 4t v & 3 U3k 38 BOM A &0

I 2343 ) B PS84 T 39 00 Fn A7 Yo o i A R K
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Table 4 Effects of intercropping and nitrogen fertilizer on nitrogen uptake and utilization efficiency of crop

it 4 = AR AREWME/ (kg/ke)  ARXEFFIIR/ (kg/hm*) AR THBA AR/ (kg/ke)

ke/bm’ g FME M R o i o i
0 0.42 a 0.55 ab — — 13.4 a 17.7 a 57.1 a 43.2 a
30 0.42 a 0.59 a 5.19 a 4.51 a 13.0 a 19.5 a 55.6 a 44.3 a
60 0.35ab  0.47 be 3.24 b 2.46 b 10.8 b 16. 8 ab 47.4 b 37.6 b
90 0.28 ¢ 0.44 ¢ 2.30 ¢ 2.10 be 8.57 ¢ 13.8 b 43.8 b 37.7b
120 0.32 be 0.43 ¢ 1.61d 1.52 ¢ 9.53 be 13.4 b 42.4 b 29.8 ¢
S 0.36 0. 50 3.09 2.65 11.0 16. 2 49.3 38.95
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