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9102 ., 0~20 cm
69gks !, 0.56 g kg !, 47. 25 mg kg™ !, 0.64 ke !, (Olser P) 6. 56
mg kg™ !, 9.7g kg™ !, 39.69mgkg” LpH (¢ =125)82
12
121 BN 2 ;3
(NOkghm %),  (N225kghm 7, (N300 kg hm ) PN 10. 32%,
1/2  CO(°NHy)» , ,
1/2 €O °NHy)» , BN
, , P 100 mg kg™ '(CaH,P0y), K 80 mg kg™ '( KCI), Fe 10 mg kg™ '(FeSOy) ,
Zn 10 mg kg™ '(ZnS04), Mo 10 mg kg 1(MOSO4) 2 5Smm 17 kg 6
6 . L1 4 1 2000 6 14 , 6 20 .6 26
122 28mx1m 3 ) /
, ,15 emx 20 cm 2, 2, 67 m?
Il 4 1 , 2001 6 14 , 6 20 .6 26 ,
,P K P 100 mg kg™ '(CaH2P0Oy) , K 80 mg kg™ ' (KCI) .3
8 1 8 15 9 1 9 15
13
131 10 5 , ,
; 105C 30min, 75TC
, ( ZHF 03, N 0. 015% ) PN
132 , , 5N
[91 , Cur Cd [9] ,
133 N 5N BN
BN (atom % excess, A%E)
(1) % (% NDFA) , ol
%NDFA( )= (1- A%E | A%E ) x 100
%NDFA( )= (1- A%E / A%E ) x 100
(2) %( % NTFL) ,%NIFL = 1 - (A%E | A%E
)
(3) (% NDFS) ( %NDFF) %
%NDFF = (A%E )/ (A%E )
%NDFS = 1 - %NDFF
2
21
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Table 1 Effed of root partitions and nitrogen rate on biomass and nitrogen uptake by rice and groundnut
Above ground Biomass Above ground nitrogen uptake
Rice Groundnut Rice Groundnut
Nitrogen
rates
(kg hmi™ 2) Plagic No Plastic partition Plastic No Plastic No
pation partition partition No partition partition partition partition
(g pot™ ") (mg pot™ ")
0 37.95 49 35b 18. 24 a 14. 86a 267 Ta 465. % 316.5 a 280. 2b
225 43. 15 47 5Sla 27. 45a 27.31a 405 & 474. 3b 487. 1a 482. 1a
300 50.02a 51 la 2. Ba 26.91a 446 Ta 550. 3a 469. 8a 524. 6a
5%
22
, 2 , 300 kg hm™?
25kg hm™ %, ,
12y, : ., 25kghm?
38 11% 40.97%,
28%; 300 kg hm™ ? , 6. 4%
225 kg hm™ % 300 kg hm™> , 13. 74mg pot™ " 16.39 mg pot™ ',
18 76%  18. 63% s
2 BN

Table 2 >N atom % excess in rice and groundnut and biological nirogen fixation in different conditions

15
N 15\
. Groundnut . . Amount of
Nirogen Rice "N % atom Nitrogen derived )
Treatment , I5N%  atom . nitrogen fixed
rate( kg hm™ %) excess( %) fran air( %)
excess( %) (mg pot= 1)
0 0 0 nd nd
225 225(041) 4. 16 (0. 30) 3811 (L 17) 12.47 (0. 62
300 353(038) 4. 14 (0. 45) 14.81 (2. 63) 13.74 (0.57)
0 0 0 nd nd
225 2 46 (0 36) 3.55 (0. 28) 40.97 (1. 02 14. 81 (1. 05)
300 330(0 87) 4. 51 (0. 61) 20.49 (L. 7)) 16.39 (0. 82

, nd:
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23
) by
(3, : N
, , N( Isotope Dilution, ID),
, , N225kg hm™ ~ N 300 kg hm ™~ \
217% 1. 44% . Lol
/ (N30mg kg ) , (N46mg kg ')
. , 225 kg hm 2
s 24.25% 65.75% ,
283% 1238% 300 kg hm™ ? 68.3%,
11. 73%
3 /
Table3 Nitogen uptake by rice from different resources in different altivation systems
) Nitrogen . . . . i
Nitrogen o . Nirogen derived  Nitrogen derived Amount of nitrogen
Cultivation derived from .
rate . from soil from groundnut tranderred
= pattem fertilizer o
(kg hm™7) o (%) (%) (mg pot™ )
(%)
24.96 (1. 14) 75 03 (4 62 - -
25 24.25 (1.37) 6575 (2 08 2.17 (0.04) 14.57 (1.22)
(%) 28 12 38
23.81 ( 1.55) 76 19 (3 01) - -
300 31.97 (2.03) 68 03 (5 35 1.44 (0.04) 8.78 (1. 88)
(%) nd 10 71
3 , , nd:
24
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Fig. 1 Soil NH}- N in different treatments
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Fig. 2 Soil NO3 N in different treatments
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Fig. 3 Aikalt hydwlyzble nitrogen of soil in different treatments
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” Fujita 1! / 4 ,
Q)
33
s BNF
s s Sawatsk 2!
PN 2% ~ 66%
(1 2
3) Herridgd '® 1 000~ 2 000 kg hm™ %, N 50~ 100 kg hm™ 2,
4
/ ,
, (Land Equivalent Ratio, LER)
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BIOLOGICAL NITROGEN FIXATION AND NITROGEN EXPORT OF
GROUNDNUT INTERCROPPED WITH RICE CULTIVATED IN AEROBIC
SOIL AND ITS EFFECT ON SOIL NITROGEN FERTILITY

Chu Gurxin = Shen Qrrong Cao Jirrliu Mao Ze sheng  Zhong Zengtao  Zhao Long
( College f Resources and Erwironmental Sdences, Narjing Agriauiural University, Naying 210005, China)

Sunmary

With root partition method and "N-isotope dilution method, field and pot experiments were condud-
ed to examine the research included the effects of intercropping of rice ailtivated aerobic soil and ground:
nut on dry matter production, quantity of nitrogen uptake, biological nitrogen fxation, and nitrogen trans
fer from groundnut to rice a three nitrogen level, namely 0, N 225 kg hm™ %, N 300 kg hm™ >, Soil nitrer
gen fertility was also investigated under the new cultivation system. The results show that 1) there was a
yield advantage in the new intercropping system compared to monocop rice. The dry matter, for example,
of rice in intercropping at three nitrogen application rates were 30.03%, 10.1%, 2.2% higher than
those in monocropping, respedively, and the same situation happened for the nitrogen uptake. 2) Biolog
ical nitrogen fixation estimated by "N-isotope dilution method in groundnut decreased with the increase nr
trogen level while intercropping can improve biological nitrogen fixation of groundnut. 3) N transfer from
groundnut to rice was evident but no co-relation between biological nitragen fixation and nitrogen transfer
was found in this experiment. 4) Intercropping system could increase significantly the mineral nirogen
during the whole growth stage, thus improving soil nitrogen fertility.

Key words Rice cultivated in aerobic soil, Groundnut, Intercropping, Biological nitrogen fixa
tion, Nitrogen trangfer, Soil fertility



