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Abstract: A pot experiment was carried out to investigate the interspecific nitrogen facilitation between the intercropped wheat
and fababean. The results from the isotope dilution method showed that wheat competed more fertilizer N than fababean, and
fababean depended more on biological nitrogen fixation. ®N recovery rate of wheat with solid barrier, mesh barrier and no barrier
was 58%, 73% and 52%, respectively. Nevertheless, 1N recovery rate of fababean was 30%, 20% and 3%, respectively. The results
in the mesh barrier also showed that due to competition from wheat for the soil available N, the percentage of fixed N in fababean
was enhanced. The percentage of N absorbed by fababean from pots with solid barrier, mesh barrier and no barrier was 58%, 80%
and 91%, respectively. Therefore, the complementary N use did exist in wheat-fababean intercropping, and both the interspecific
nitrogen competition and facilitation occurred in wheat-fababean intercropping. At last but not the least, the isotope dilution method
showed nitrogen transfer occurred from fababean to the associate wheat, and 5% of total N of fababean was transferred to wheat.
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Table 1 Effects of root barriers on biomass of intercropped

fababeans (g/pot)
Pl Y GEE -N +N +°N -3 Mean
Root barriers
Pk 7.02ba 7.01a 6.46ba 6.83a
Solid barrier
JEY AT 6.07b 7.04a 7.39% 6.83a
Mesh barrier
NG 7.61a 5.71a 5.25h 6.19a
No barrier
Ty 6.90a 6.58a 6.36a 6.61
Mean
WEFEKE Significance due to:
Ji% N application (N) NS
M AR 43 B% Root barrier (B) NS
R RS NxB *k

N. +N BN S SIREAT A R RGA A A Z . 40T 4 RES
HPBMEEAT LR . R — B BEAARIR R R 2 50 s B — AT Ll
B (LSD=0.80); NS F/RARHE; **H75 P<0.01 B3: *F/x P<0.05
WFE. £3M

-N = No nitrogen applied, +N =100 pugN-g™ soil applied, +'°N =100 pgN-g*
soil applied. Values are means of four replicate treatments. Different letters
within the same column except the values in the mean row indicate a
significant difference at the P<0.05 level; Different letters within the mean
row indicate a significant difference at the P<0.05 level, by ANOVA; NS,
not significant; **indicates significant at P<0.01 level, and *indicates
significant at P<0.05 level . The same as Table 3
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Table 2 Effects of root barriers on the dry weight of straw and grain of intercropped wheat (g/pot)

Qb3 T FF Straw ¥FRL Grain

TEAMENS o hi e JEg A4 T sk J& Ji 9 A5k Rar
Solid barrier Mesh barrier No barrier Mean Solid barrier Mesh barrier No barrier Mean

-N 3.75¢ 4.24b 6.43a 4.80 1.59b 2.02b 3.56a 2.39

+N 7.88b 8.21b 11.70a 9.26 4.37b 4.58b 7.30a 541

+°N 7.76c 8.84b 10.49 9.03 4.60b 4.55b 6.12a 5.09

3% Mean  6.46¢ 7.10b 9.54a 7.70 3.52b 3.71b 5.66a 4.30

LSDo.05 0.44 0.47

I Significance due to FEFT Straw ¥FkL Grain

Jiti%& N application (N) *x dede

R Z 1B Root barrier (B) *x o

TS F 2 B8 NxB * NS

ALY R AN AR RVFF R 4 RSB EEAT LU AT T REA R R 3%, P8 it (LSD=0.44; LSD=0.47), % 4 I
Values are means of four replicate treatments. Different letters within the same row for straw and grain, respectively, indicate a significant difference at the

P<0.05 level; The values within the mean column for straw and grain, respectively, are compared by LSD (LSD=0.44; LSD=0.47),

Table 4

*3 WMESEMEEEEIRAENFN
Table 3 Effects of root barriers on nitrogen acquisition of
intercropped fababeans (mg/pot)

arosii -N +N +N Sy
Root barriers Mean
Pty 150ba 156ba 138b 148b
Solid barrier

Je e 53 e 122b 161a 189a 157a
Mesh barrier

AN 177a 117b 129b 141a
No barrier

¥ Mean 150a 145a 152a 149a
LI Significance due to:

Jiti%& N application (N) NS

HEZ 73k Root barrier (B) NS

TR R B8 NxB *x
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Table 4 Effects of root barriers on nitrogen acquisition of intercropped wheat (mg/pot)
i FHFTF Straw FFRL Grain
Treatment - — - - - R -

reatments e T T T R iy 55493 i & B 53 iy

Solid barrier Mesh barrier No barrier Mean Solid barrier Mesh barrier No barrier Mean

-N 17b 19b 30a 22 30c 41b 71a 47
+N 49b 56b 84a 63 99b 114b 177a 130
+N 47¢ 67b 9la 68 96b 113b 180a 130
F-¥J Mean 38¢c 47b 68a 51 75¢ 89b 142a 102
LSDg 05 5 11
&AL Significance due to: FEFF Straw ¥ki Grain

Fk

Jiti%, N application (N)
AR5k Root barrier (B)
TR R BE NxB

Fk

F%k

*k

Kk

*

L AR SR ORI R T A v AR N L e 2 PR R 23 B
Jias D, TRt T 2 SRR T ok T e fie it
e s A RAR R, R P T f
&R MO I, OB B B B o W] e ANt
U, Je e R B 2 [ 2 R ORI
TIE 2 M R, RIRAEESZ N R

*®5 MEMRASEXEIEEZHEERM

B HBEN N Tug-gh) . NEITEAINE T & Gl

ARGEZ . K, EEAARTE N ERZI, S
DI & SRR AR SR, ERAASEF, L
NI iR AN, H AR SRR AT LUE R
e (B R oK H /N ZES RN 5E 4, Bes A

Table 5 Nodule numbers and fresh weight of intercropped fababeans as affected by root barriers and N application

AR FE 9% Nodule I¥FR4bFE Root barriers
N application SEA 5T Je Je B ANy LSDo.s
Solid barrier Mesh barrier No barrier
-N #5981 % Nodulation (number/pot) 80 55 104 57
K78 F Nodule mass (g/pot) 1.07 0.76 1.52 0.46
+N 459841 Nodulation (number/pot) 7 17 32 21
% Nodule mass (g/pot) 0.55 0.59 1.10 0.51

WK Significance due to: #5934 Nodulation
R %243 % Root barrier (B) *

Fk

Jii % N application (N)

HRFR I Bl (NxB) NS

M Nodule mass

Fk

*k

NS

FEASGE B 4 R SPIHBEAT L. NS RORZERABE, **AI*5 4% P<0.01 Il P<0.05 B3
Values are means of four replicate treatments. NS, not significant; ** indicates significant at P<0.01 level, and * indicates significant at P<0.05 level
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Table 6 Effects of root barriers on **N left in soil of intercropped fababeans and wheat

G b3 N )% *No abundance B Total N (g-kg™) Faeh BN KB N left in soil (mg/pot)

Root barriers &4 ME LSDow | &9 Ik LSDoss %1 M LSDo
Fababean Wheat Fababean Wheat Fababean Wheat

56453 0.766 0.600 0.070 1.008 0.917 0.088 57.6 29.2 8.01

Solid barrier

VEYAZIE 0.744 0.629 0.054 0.991 0.956 0.062 55.2 337 8.33

Mesh barrier

LSDg 05 0.100 0.033 0.080 0.096 13.7 7.2

#71 TRRENBHRMEDERTNERR W E R

Table 7 ®N% abundance in the plant of intercropped fababeans and wheat grown on *N-labelled soil as affected by root contact

53 b b 4. Fababeans

Nz Wheat

Root barriers

R NES FREXT BN [l BNYE RIBEXT BN [l
N9 abundance N recovery  (mg/pot) N9 abundance 5N recovery  (mg/pot)
ZXshoot #R Root 25 Shoot * Root FHFT Straw  ¥Tki Grain -~ AR Root  F&FT straw  F7ki Grain - R Root
SE4 5 Solid barrier 2.337 2.239 27.25 10.98 5.014 5.214 3.795 21 48 3.6
Je e M BE Mesh barrier 1.304 1.480 17.35 8.05 4.827 5.322 4.086 30 57 3.8
A3k No barrier 0.842 0.955 5.70 1.88 4,797 5.042 3.334 41 86 3.1
LSD 005 0.239 0.180 5.72 1.87 0.128 0.177 0.587 6 11 0.8

TP LR 3 FarbE i, ARG BN (e
AR A 30%. 17%F1 2%, /N2 BN ) [E] i %
WK 48%. 60%F1 43%., (EAR RARET, ER
REHRAEEN WA LR B ERK (R 3,
gh A w I AR R RO 2%, T EIE 2R E
R ] ) 2R S T
2.4 MERREEERAMESESNRHER

[ R 2 G RMEDII DTERAE T e RS A 2k
TR PR ASEH G RHAE A F A m] LU HE U B
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Wil KA EARRE S, ANEMRRAHE/EH N &
SR 60%~90%KE 1% 3 &I & o

ANFIAR 5 4B 7 X /22 A S i R A A
BEZER (B, NERGHR R LA R T H
VER SR . R G R AN R A TAEH]
AL EE (SEAorR) , WEWBIER AR Z,
KA 5 P AL B A 58%; B AR R A8 TLAE
R, N2 RN RS N, ZE SRR R AT

W o A LI UL B 38 0, Je M 43 B Ak 4 80%,
AN FME K 91%.,

BIRGE L], NF R G RE R RS R T A R[]
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2 120 |
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. E 100 |
- =
= 2 80
= 5
=3 60
g
; 40
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Fig. 1N acquisition of intercropped fababeans and wheat as

affected by root barriers
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Table 8 Nitrogen transferred from fababeans to intercropped wheat

PR LR AR 56 4 23 B IR R S Al T Tk SRl 4
APHEEE (R 8) . WAADREALB R
oL Je oMy BRAL P R 3.0 £, IR T
AR AR T8 e A AR o

pax Y R RS b 2 LI R S B A FUHEAL N I R P L)
Root barriers Amount of N transferred (mg/pot) N transferred as % of fababeans nitrogen N transferred as % of wheat nitrogen
Je ek 2.09 1.25 1.18
Mesh barrier
Aoy 6.40 4.90 2.35
No barrier
LSDo.05 1.27 1.72 0.50
3 b AR 1 B TR 56 T L S B 45 R — 580, /222 S A A v

3.1 [EMEMEZEIRMEHIER
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SRR R ) 56 A e 0K 3 30 2 TR ) 2 ]
ZIT TR ARG REIR, DNEREAER B
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ERM AN, S5l L0 G RNAR G RHWAE R R B
AL (1) 285 GEAIBAO 200, G R i 2k [ i
HOAKHERSR, EORMEM R T4 68, ol
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