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Table 1 Dry maiter and nitrogen uptake of rice and groundnut in mone-or intercropping culture

Dry matter (g plant™ ')

Total N accumulated (mg plant™ ')

N level
Species (kg hm™?) Shoot Root Shoot Root
15 6.8%0.9d 1.2%0.1 ¢ 117%18.0¢ 21.8%2.7 ¢
Rice 75 8.210.6¢ 1.2%+0.2 ¢ 131£28.2 be 24.9%5.7 ¢
monocropping 150 9.4%1.1ab L4%0.1b 174%8.3 a 20.8£2.6b
15 8.4f3.5b ¢ 1.6%0.8 a 134£48.5 b 34.9%139 a
Rice 75 9.2+1.8b 1.5%0.4 ab 144%31.0 b 31.6%3.2ab
int ercropping 150 11.5£2.0a 1.6£0.2 a 188%£36. 1 a 45.7%8.5 a
15 6.8%0.9a 6.0t10b 194%17.7 b 497£9%.9b
Groundnut 75 8.210.8a 7.0%£0.7 a 236+25.0a 637t44.1 a
Momnocropping 150 7.3%0.7a 7.0X1.5a 27+38. 44 601178 a
15 8.412.7a 8.4%X1.9a 236181.8a 6181114 a
Groundnut 75 9.4%2. 1a 8.2£2.0 a 240160. 6 a 596166 a
Intercropping 150 7.9%2.2a 7.8%£2.8 a 218%63.7 a 5881237 a
+ , p=0.05 Note: M ean valie Estandard error. Values in a column followed by

different ldters are significant difference at p = 0. 05 probability level. The same as below

2.2 15N
2 , ( 2 15N
( %NDFA) sy
, 15 kg hm™* 75 kg hm™ * 150 kg
hm™ 23 ’ sy
76.1% 53.3 % 50.7% 72.8 % 56.5% ’
35.4%, ’ (% NTFA)
7 (9 NDFA) 3 12.2% 9.2% 6.2%
16.3 mg 13 mg 10.4mg ',
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2
Table 2 Effect of different N levels on biological nitrogen fxation by goundnut and nitrogen tramsfer in intercropping system
15N
N level Atom %!5N N trangf erred
Species 5 % NDFA % NTFL X
(kg hm™7) excess (mg plant™ ')
15 0. 753 10. 106 ¢
Rice 75 2.12£0. 131 b
monocropping 150 3.94%0.419 a
15 0. 645+0. 090 ¢ 12.18%£1.03 a 16.3%3.29 a
Rice 75 1.92%0. 101 b 9.17£0.97 b 12.9%1.58b ¢
int ercropping 150 3.70£0. 425 a 6.19%1.08 ¢ 10.4%1.11b
15 0.17710. 032 ¢ 72.8%59a
Groundnut 75 0.93520. 99 b 36.5%4.1b
monocropping 150 2.58%0.325 a 35.4%6.8 ¢
15 0. 16710. 050 ¢ 76.1%4.3a
Groundnut 75 0.9312£0. 034 b 53.3%7.8b
Intercropping 150 1.9520. 09 a 30.7%5.4b ¢
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EFFECTS OF N LEVELS ON BIOLOGICAL N FIXATION AND N TRANSFER IN
INTERCROPPING SYSTEM OF GROUNDNUT WITH RICE CULTIVATED IN AEROBIC SOIL

Chu Guixin"?  Shen Qirong' Wang Shuqi'
(1 College f Resources and Environmentdl Sdences, Nanjing Agriculture Unwersity, Narjing 210095, China)
(2 College  Agronomy Science, Shihezi University, Shihezi, Xijiang 832000 China)

Abstract A novel rice cultivation in aerobic soil in China has made it possible to intercrop the rice with legumes, which
is one of the ways in sustainable production of rice. Pot experiments using "N isotope dilution method were carried out to study
biological nitrogen fixation by groundnut and nitrogen transfer from groundnut to associated rice in aerobic soil at three N fertilizer
application rates (15 kg hm™ 2, 75 kg hm™ ?and 150 kg hm™ %) . Decomposition experiment of groundnut root labeled by "N fo-
liar enrichment was also conducted at the same time to investigate the contributed nitrogen transfer from the decomposition of
groundnut root to the associated rice. The results showed that at 15 kg hm™ > and 75 kg hm™ ? N fertilizer application rates the dry
weights of rice in intercropping condition were increased by 23. 5% and 12. 2% respectively campared wih rice in monocropped
condition. The total N acammulated in rice in intercropped was 135 and 144 mg plant™ " at the N fertilizer application of 15 and
75 kg hm™ 2 resped ively while they were 117 and 131 mg plant™ ' in monocroopped treatment respedively, showing that inter
cropping could significantly increase the dry weight and nirogen content of rice, especially at low N application rate. The dry
weight and nitrogen content of groundnut intercropped were not significantly different from that monocropped. At three N applica
tion rates, biological N fixation( BNF) rates by groundnut were 72. 8%, 56.5%, 35.4% and 76. 1%, 53.3%, 50. 7% in
mone- and intercropped condition respedively, indicating that the BNF by groundnut was significantly increased i intercropped
condition and the BNF decreased with inareasing N fert ilizer application rates. The N transferred rates and the amount of N trans-
ferred were 12. 2%, 9. 2%, 6.2% and 16. 3 mg plant™ !, 13. 0 mg plant™ ' and 10.4 mg plant™ ', respectively, withN fertiliz
er application rates of 15 kg hm™ %, 75 kg hm™ % and 150 kg hm™ 2, indicated N transfer decreased with increasing N fertilizer ap-
plication rates in rice/ groundnut intercropping system. Using PN foliar labeled method, it was shown that the decomposition of
groundnut root had a significant contribution to N transfer happened in groundnut associated with rice system.

Key words Rice cultivated in aerobic soil; Groundnut; Intercropping; Nitrogen fixation and transfer; Root decompost

tion; PN



