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Comparision of two methods used to study the biological nitrogen fixation and
nitrogen transfer from peanut to rice in aerobic soil of intercropping system
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Abstract: Pot experiments was carried to study biological nitrogen fixation and nitrogen transfer from peanut to
rice in aerobic soil of intercropping system with two different methods: '*N-foliar feeding and '* N-isotope dilu-
tion methods. Evidence of nitrogen transfer was obtained in all of the two methods, which represents about
2.0% —3.5% of total N fixed by peanut. Root partition experiments also suggested that the relative proximity
of the root system of the associated two components is essential for increasing of N-transfer. The two methods

gave identical results. The advantages and disadvantages of the tow methods are also discussed in the paper.
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Christopher %5 RFMRERFREREEH, HE
REAB KT EM VAREREF K EAMANE
BHUEHY 48 /Bl IE EREB AR, B i &M
VA BREER KRS ZRHEY 0 E SRHEYEB R
FHMR; He—upiia  wRmHmEA—
ERMNARER. AT, WEMWISHRERA
RS GRS EGREYREREF R RNES
BROBBEREHB, SEAENEB R TE
Pri SR AR BE X R o S RMEY AR B
HBRAIHER B TSR ERE, A RWBRES
H—BHEA

AR —-MEERNERHEY, K RER Y
E_FBERNTRE. AHRAM R ERRICEM
[ E B % (Isotope dilution, ID 8) LT T
EKBEERETRENEE 5#B, BERR
FAFREDEERE DRI RBERERER, I
HERIEKRE S ERHEY R R B IR BB KR
1 MRS
1.1 #h51EY

RETER R R K EGR 5 EEB M E T, A
KAEMMARERE 915 5, 4 SFAFRER 9102,
BRENLAEEETREENEY L, 5 0~20cm HRE
+. WEEDIEE. HELBAVASE 6.9 gke, & N
0.56 g/kg, BifE N 47.25 mglkg, 2 P 0.64 g/kg, Olsen— P
6.56 mg/kg, £ K 9.7 g/kg, A K 39. 69 mg/kg, pH
(H,0)8.2 .

1.2 REigit

R 1: "NHEBR(D)ZRIAK, & DERESRE,
2)ARG5rFR 2 FE 7 =UR 1) AHERUE (CK) ,2)N 225kg/hm’
(225N),3)N 300kg/hm’ (300N)3 N RAEKF. BFFHEAEN
RECNBMEERN 10. 2%, AT E X 12 ®
CO(NH, ), FMu R F/K, AT S0 A + 48, 7 B4 TF
TE3# 1/2 I CO( NH, ), ¥ F /K Fi ik 1 88 /L HEA + 3, By
LS NIS R BRI BEJS R B8K , 2 N 72+ R #5543
i, HAVEFTREBEIE TRK—KEA, &L mgke

3,43 8% P 100 (CaH,PO, ),K 80 (KCl),Fe 10 (FeSO,),
Zn 10 (ZnSO; ) , Mo 10 (MoSO; ) ¥R F +.1f 2. Smm ¥, 5§
WL 17 kgo BAAKRS 6 Bk, L4 6 Bk, FPHIELA 1:1. K
BEw4r1.0F 20016 A 14 HBHE, EEF6A20H
#Rp,6 A 26 HHH

RE 2: HAPNERGICARKIRE, §A% 1 67 ke,
S ER 20 cm, B 60 cmo REIR 1) RIS, K AL MR
REEARE B ; 2) R4 B (30um FLA), 7K AR FT LLE T,
BEREEET; 3) AR, K JEAREFTHELELS 3 F
Ko HEVHFI 3 KREE, AEEE, KTHEEMRE Y
RERE 1, 7EEETF AR W E R 3% 8 CO(¥NH, ),
("N RIERERN 10.32% ) FELE ML F B 3 K, BEHER A
PVC MR E LA J 7 L R maH I 2R R, B 1k
UNEYR I, mgEIEEE AR AR RaER, B2 X
&R TRICEREE X, PR R T REXT LR FK RS A K
ERECNITH,

1.3 HRRESWRITHAZE

HBRBHEBRFETE 10 A 5 B UK, FEHABKR AR
BT, KRS L3S0 M o R HEARER B
AR ZEFFRR, & 105C A F 30 min, 7 75CRE
THZEE, HARTORE, bBERUEL N FRAFA
FUMESN £, #Hke N AYREREREERE,
HFATREST,MECN FE,

RBPIEEASN RN EEE R N FEESA
MENEEESEEEETIZESGONETFE &
(atom % excess, A%E),

1) #B4EE R % ( %NDFA), BIEA B EZSF AR S
HHSRNE I

HEEBERGE TEE % (%NDFA) = (1-A%E 84
TEAE/ABE BAEKRT) X 1005

A RMERMSE T EE % (%NDFA) = (1-A%E [RIE
A /A%E BAEKRS) X 100,

2) HAERBEKBAREBE %% ( % NTFL, B
P,

%NTFL = 1- (A%E [AEKFE/A%E SB4EKR).

3) HHRM 148 (% NDFS) 8L ALK} (% NDFF) B AR &
2R %:

%NDFF = (A%E fHEMHEES )/ (A%E JEREER ) ;

%NDFS = 1- %NDFF,

4) BEEBE% (% N)=/KBEANNFE X 100/K
ARSN &+ BAEKASN SR A FRE),

HPEAN §&(g) = HHKCNEFESEX SRR
X FYRE/ERFNEFEHSE.
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HRER RS, FTERL N ERICELEMT B
FHRETGECN BB EAKBEAME K, BF
S} B FR T AL T8 K RS A ZE AR H T ERK JIE AR
REAHEET, LT AR R RR R KRN IR FE
S8R X B (LI 2 (80 0. 385 % ), W R0 fiEE 2 Fid A
Ao B KRR R F B 408 toxt B 4 3 3 e
0.36 F10.44 MEFR(FR ). XMEEIEREK
REIEEEER AR AE THEARKBRERHE
B, HEBEANBESRAGTHEERREN

2.39 %, ERFEEFMGT R 312 % HT AT
B VEYI R T B AR R AT LIAH L34, N3R5 1
RENHEB. Fuita FUNEEFRRAMZHESR
RBEEMN, HARARNEB T LA HELRER
REH#T, MIIFR T REMEREMERZERARE
12.5emX12.5cm, 17.7 emX17.7 em, 25 ecm X 25
cm, 50 cmX 50 em F 4 M BRI RARER, X
HAZNEBELE 12.5 cm X 12.5 cm FiE % B 6
BAM, HRRENSERSBITHARSER B

F£1 FAARKBTHEMKBE N RFESBMARNEE (X8 2)
Table 1 N atom % excess in peanut and rice and nitrogen transfer in different treatments (Exp. 2)

UNEFESE(%) HBRACNE B (mg/pot) REREBE RAREBER
LD N atom % excess Total ®N in plant N transfer amount N transfer rate
Treatments 4 Peanut  JKF8 Rice  fE4E Peanut  7K%§ Rice {mg /pot) (%)
Eﬂ}ﬁﬁ'lﬁ 1.27£0.14 0 92+3.24 0 0 0
Plastic partition
Wjﬁﬁlﬁ .. 1.44+0.13 0.36+0.05 118+3.67 2.89+0.23 2.89+0.17 2.39+0.01
Nylon film partition
ﬁﬁlﬁ.. 1.23£0.13 0.44+0.02 98+2.19 3.16+£0.18 3.16+0.08) 3.12x0.03
o partition

H (Note) : FHEHEN 3 IKFEI{H, Data was the mean of three replications.

GRAMEMINAY B A & (BNF) 525N A m,
AEZAEKENEW, HEX 2 71 F H, 300
kg/hm® B R AL B AL A H B B FMT 225 ke/bm® 4L
B, AR FE K, W E RS, X AT A R
HRER—-F"  HEHBRE KT EEEER
AMHIER, BESRAEM AN ERBAF
M, E 225 kg/hm® KR EKFE T, RESBAA S
FRAL 3B B R H 4> B 38.11%.40.97% , N F1EY
BALEEMTAEFEAR 2.86 MESA;

300 kg/hm* IR EKET , Ao FRALH b 7 FRsb 2
REBERES. 68 MAT A, NrMRALETE 225/
300 kg/hm* REKFE T, HEMSBEEES A
13.74 1 16.39 mg/pot, L7 FRALH 43 51 %5 18.76
% 1 18.63 % , 13t B B4 F VE 497 (B 4F J5 7T LA R BOIE A
HAEYERAER, BREENEERMEYERE.
REFLED W, B METE R E
RARRHEEBENRE T 19.5% , WUERA T E4/E
AUREERMEYNAYERE.

F2 ABREEAAN N RTESBREEETALEZGTHEMERNR (K1)
Table 2 N atom % excess in rice and peanut and peanut biological nitrogen fixation in different treatments (Exp. 1)

s FUAEAKF A Peanut 7K# Rice ERR ERAE
Treatment N rate 5N9% atom excess N% atom excess N fixation rate Amount of N fixation
(kg/hm®) (%) (%) (%) ( mg / pot)
EERHR 5 IR 0 0 0 nd nd
Plastic 225 2.25+10.41 4.16£0.30 38.11x1.17 12.47+0.62
partition 300 3.53+£0.58 4.14+0.45 14.81+£2.63 13.74+0.57
PNy 0 0 0 nd nd
No 225 2.46+0.36 3.55+0.28 40.97+1.02 14.81+£1.05
partition 300 3.30+£0.87 4.51+0.61 20.491+1.71 16.39+0.82

¥ BPEEEN 3 KFEHE; nd: KWE. Note: Data is mean of three replications; nd: not determined.
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2.2 EENEEREEEEDENER
RSN R ER B R R 2 RAAE A RE
HRER )R, MERGE LA B E AR LUE
KREFER . 7E N 225 Fl N 300mg/hm” Fi & & K
FF, AR EKKBEAN RFESEHRT
Aormasts; REEBESHIN2.17%F 1.44%,
REKRA L, A KB EREBEHE,
&R E = R/ B E R RE R R E

BRAE(N 30mg/kg) AT MR i B E A ER, BR
K (N d6mg/kg) WM B R R . REFERGE3)
BE M, N 225 keg/hm? /KF T, EEKTEN LR
FMAEE P R R E 23R 24.25% .65.75% , tLTE
BAETATEAEN P RKARED B LS T
0.71%F19.28% ; N 300g/hm’ /KFTF , KTEA 7R
AEEM IR R E R 68.3%, bR EE ST
8.16 T H Ao

R3 AB/ELEAEERDABYARKREREZEAREDS (KB 1)
Table 3 Nitrogen source of rice and nitrogen transfer from peanut in rice/peanut intercropping system (Exp.1)

HEAEE i 3k FE KR (% )N source HBR
N rate Cultivated AR TR 127 % - N transfer amount
(kg/hm?) pattern From fertilizer From soil From peanut (gfpot)
225 41 B% Partition 24.96+1.14 75.03+4.62 - -
A4rH8 No partition  24.25%1.37 65.75+2.08 2.17£0.04 14.57+1.22
300 43/@ Partition 23.81+1.55 76.19+3.01 - -
A43B% No partition 31.97+2.03 68.03+5.35 1.44+£0.04 8.78+£1.88
3 it HTERREANRESE T X BRERERR
fRA o Markus Dubach #1 Russelle!® & 8, £ 12cm
3.1 SREAEEREEREABUENUE TEHEM=SHE4H/MRERN 64% M 4% LK
REBESHBZEHHXER SRR, BER/DT0.5mm MR RATHMNERE

TERMER G, BIFE AR BB B A AR ¢
TREARMEFBRYNERMEYHEYER. F
RIGEREN, AERE THRAENE AR R RER
B(R 2.5 3), HIFEEBERAEY E/F 4 KA
$, BAEKREEAR AR LBV, B KRR B LR H
S, 3G IR EAR 8 D, T LU R BB E TR,
EWAEEAEER; TEEEEDN LRRARN
F ARETRRFKFROELT B TRER
BB LSRR R, AR T & RUK X B RS
R, SRURIERCRE T 784 AR AR Ak SR AT RE I3
HAENEYER, M THE ORI EN, EX/E
FERERGE TR BRE IF, BT LA ISR A 1 B
RLA PEBEE R o

xtEMEH R R FEB IG5 RE, HASMITE
RAHER FTBER KGR B—RERMEURA
SFUEI NH, \NO; \EEME WA APHEY HHEA
A SR ERMEYH T AR RBEY A/
WA, LT EHET LG Rk SRHEY TR
W B = RE T VA R4 EER S
AEPHEMRESZER AT, RREET MELR
ARMEMIEA ., KREMBFRIAN, E-RBEER
FEM . Jones" MR R MM R I, 75 H [H &

BTEEREN, B H A RSB a4/
WZRYFF T, Johansen Z RS RE S HILE
BERAE EFRICEN R, VA EBRY AR ERH
VERAH R, BEEHE M L3 a, NEER VA
RN ERNAREBEERAM, 73510 15%
1 4% , BEBA M H/E R A M —F IR REEREMAN X N
B EEE/EM, Hamel #1 Smith™ F¥ N [{L
ERBEMR TEARRRELGT, HENBKE
B R R S, 24 AT B3, AT
WO PR RS, WAREBER D, R
BRI ERHR R AMER EEREARAIE
W, ARK KL RFW, EEKBFRER RER
RER®, B EANE BNF 2% ~3.5% , T
HZEEHBA RN LR EARNER.
3.2 HABARICHMELERFEEINSFILR
S ERHMED A ERLAREBRNNE, T
BEFGESN ANEREHEAR, REEEF N, &
B BEE SRR EN MR, XM
BT, LR B M, (HEREE X, Xk &
B HERERE; HAERRCNRCE, Bir
A ESABSN SURASREAR S —H O R AR
SN, WE S 2 EERRARMEI RS R, 7 ik
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BT (R AR HIARIC A N, B I 5 3, R B
it RMR N BRMEAR 2 '], M PNEERK
BEML, BB E M E R ER SR, HEE
BERTH N £ ERE B ERE, ©AE g
RERBERBOAMGNAREE R, Baig 2T
BIYE R4 b ERMEY A E R A I T RHEY
BRAEHRR.

FRAB KA T ENRAEERBNNEERE
—HH, BT ERRARRRETHE MAAR
HRRUOHEMIE. R RICREEN %, MEA
ERMBE(ID B BREE %, MRt i
TERMARIT T AR o A i 1 S 1, 3B 5 W] BB 1 LAY
PNt EBAUKAEMN R SR, RN R A E R
ARG AREBE. fFEfRics—BaEINAE B
B Rt A - 78 35 , By Ak PR R B BB K HE M R T
MEN B £ SRR b, & R R AL RS Ju i
HmMBLRER. MBEMAMNERRE, A5 8E,
BREAZED Lol T N-AE A4 b B AN N-BR g 4k 38
BRI AT B 2 BNF, $5 " N-AE 9 44 4 Ak 28 ) AR
REFUN MEEER T NRELHE, Ta %" H
4 AR BN E B EERA B ENER,
ERRYVAMBENERENERBREE, EEE
BEBR BT A N AR B, B
WREZ T BEMEYHRBE KBMEEERANSN &
BRESRI ok, SRR & KL RIIRE,
ARNATREMH ER YA E R BT AR
TE3Z BRI W vk BE 2 5K Y Ry BR (JIES vk B — /N T
4%), BT AR BEARICHHER "N HEEERE
FHERBE, B DENEERAERKT 5.0%,
MR EBRRICEERNTE 10.0% LA_E A5, T B A
EEFNRIEREE N BB SUURE N
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