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B4 10.771—21.233 9. 946—19. 149 F19. 878—18.431 mmol C/mol H,0, HAE/NE WUE e85 15 1 2 /N T RI/E/NE . [l
ARG RFKEN 175519 vhm® | AR RS 2538. 13 vhm® 2> 30.85% , Milk-/NERIMER S b pkREAC T 1 R 48 M FE K it
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oK PR /NAZ M B K, AL s oK 43 5 S, SAVE/NZZ 77 | A 0 i SR 7K B 3 S L Ak TRD A /N 22 1 e
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(P=0.829), SR, BHk-/IN 22 1] 4 22 G0 19 7 4k 4 4 > 4 H (Land equivalent ratio, LER) 1™ {H 7K 43l FI %0 % ( WUE of
economics, WUE, ) 13 JI3i5%] 1.67 F125.92 Je-mm™"hm™ , FLAAAE R G0 0 B2 i /K% IR 2R A5 & 80R TRk B4 26 7= e 3o
ESlL v

KRR -/ N A R ;67 C; WUE FE/K A 7 i LER ; WUE,

Water use of walnut-wheat intercropping system based on stable carbon isotope

technique in the low hilly area of North China
HE Chunxia, MENG Ping" , ZHANG Jinsong, GAO Jun, SUN Shoujia
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100091, China

Abstract; Trees and crops in agroforesiry system can make the best use of water, nutrient, radiance and heat. However,
competition may occur when resources are scarce, especially for the water competition in the warm temperate semi-arid
region. Due to arid climate, less rainfall and poor irrigation condition, water is one of the major factors limiting the
development of agriculture and forestry in the low hilly area of North China. Stable carbon isotope ratio (8°C) of walnut
(Juglans regia L. ) -wheat ( Triticum aestivum) intercropping system and monoculture wheat as well as sap flow of walnut

tree at seedling establishment, jointing, filling and maturing growth period of winter wheat in the low hilly area of North
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China were researched. Water use efficiency (WUE) and water use (WU) were calculated by using the §"C value, crop
biomass, walnut sap flow and meteorological data. The results showed that the WUE of intercropping walnut, monoculture
wheat and intercropping wheat were 10. 771—21. 233, 9. 946—19. 149 and 9. 878—18. 431 mmol C/mol H,O0,
respectively. The WUE of intercropping wheat were significantly greater than that in monoculture wheat at wheat jointing
growth period. The total water use of the walnut-wheat intercropping system was 1755.19 t/hm”, which was 30.85% less
than that in the monoculture wheat system (2538.13 t/hm’). Water consumption of the intercropping walnut accounted for
36.34% in the walnut-wheat intercropping system, respectively 62. 09% , 30. 80% , 35.58% and 27.24% at sowing-
seedling establishment, jointing, flowering-filling and filling-maturing growth period of winter wheat. The walnut tree
consumed the greatest amount of water at earlier growth period of winter wheat, and the less at vigorous growth stages of
winter wheat. Contrary to the walnut, the water use of wheat was greater at its later growth period. Intercropping walnut and
wheat staggered water demand periods and avoided temporal competition for water. Soil volumetric water content in the
intercropping system was the greater the closer to the walnut tree in the shallow soil layer, and the less the closer to the
walnut tree in the deep soil, which suggested that the walnut tree mainly absorbed deep water, while the intercropping
wheat mainly absorb shallow water, it avoided spatial competition for water. The grain yield, total biomass and water use of
monoculture wheat were respectively 26.79% , 27.12% and 36.30% (P=0.001,P=0.033 . P=0.050) higher than that
of the intercropping wheat. The average fruit yield of intercropping and monoculture walnut were respectively 0. 88 kg and
0.94 kg per tree (P=0.829). However, yield LER (Land equivalent ratio) and WUE_( WUE of economics) of the
walnut-wheat intercropping system respectively reached 1.67 and 25. 92RMB - mm ™'+ hm™, improved obviously comparing
with monoculture system. The walnut-wheat intercropping system utilized water with high efficiency and exhibited both

production advantage and economic advantage at the same time.
Key Words: walnut-wheat intercropping system; 8 C; WUE; water use; grain yield; LER; WUE,

RME G RGEE T MARFEY L E | e RN R A S B AN 5840 R R KBS G IAGE BE I $ 3 R RAES K
SV o (G PR R FEIR IS ROARFEY) W] BEAFTE BT IR 5T S, JUHAE IR AT 2 T 52 DX Hh R #8437k
e R AR R UL L XA A S TR E R ERNAEZ — SR E AU H
—RETHA ) MR T2 2 AR 22 K IR B 2 1 RO R kg . T R
HEJUAR e LU DR AR 5 R GEA 20 53 K 73 TSGR FIAR K R S5 R B) 7K 73 56 R P9, R XU R 15 7K s 500 A
SR ME SR B EEE LY,

*E%?kﬁ’*”ﬁﬁ%(i( water use efficiency, WUE) A AE Y A PRIE B B R I AR KO WA LY i Y S AR R
ORI A K AP R — A EESR AR . R WUE #9055 5 2 Ok (A K 2 A sk
THE 5 HEFEKENILE) JCEM0E O MZEBZ L) MR EMBRERF A RES, B THIREXR
K AL G B AR T B IR AG S RAR B 5 B GE /K A3 A 5 1 ELAR 5 X3l A oLy DX F T R TR 3 —
FJRIREAL 80 em ZoAy  MICHEE ALK I Pk |52 8k DL R A AF R B Tl U5~ BRAE T e S R 1) s B8 AH G
AT AR K A WUE, 1 ARG G 102 R REIEA T4 101 K ik i 1 215 B F11 WUE BIFSE AR ME S5 A 4 119
SR P SR ) BRI R AR T IR BB IRk TEIE KAy T B R G SRR R E ) A AE K 1 A0
N

FoRE B R (0 B AR AR W A B A 25 2= 5T P by vk, HL AT SEAnRRE PE O AR B FE AHE s Y
T LU B2 A — B ] (AR A A3 ) T RABGES R 1, FEASE Bk [W] 432 28 4H A ( Stable carbon isotope ratio,
8°C) A IR /R RAE B A A T 1 B (9P 3 WUE, HZy i R R DRI RL, AN 32 B5F [] | b g
BT DA SR AR BRG], D7 A CRAE A E A 2RI B R G H A2 T AR K o
FIFR LS R ARRE B[R £ AR A TDP (#H B ST, Thermal dissipation probe ) J7' 75 & Al 4k X &
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B RGUK R R e se ik R R AR I MR B A R GE R /KA R i EE /D L, AR SR
TEA/NEAFAE B WIS N B2 6 RGN AR /N2 A 4 53 1) 8 C {E ISR FH TDP 74 = A AZ Bk Y
TR, 45 A 0 AR S EE PR A A 4 40 19 WUE FITFEZK &2 ( Water use, WU ) |, LI A 201K
Frlll KA G RGN K 538 BRER LB AR | I 1T =2 5 R ik R 67 A AR B R R MR & RGK 5 KR
W%
1 REHMBSHZ®
1.1 5 MR

TR0 b TR A VAT B 2 VR T P 9 BT RIS AR MR S R GEE FFE 3 P (35°017 N, 112°28" E) iR X
AR RAT LU R BE R S I I Al K ik 2 A, A4 B BRI HCH 2367. 7 b AR H BBE R 54% , Z4E 71
=0 CIHshFUE R 5282 C, FHREN R 641.7 mm, EESATE 6—9 AN (5 24FR 68.3% ), i X + 1
DIAT I A B TR e (4 g 2, 2R 50—80 em, pH {8 7. 65—S8. 5, A1k &4 10% —18% , #i HL
il 8.28—16. 50 g/ke, WAL A & 21. 4—80. 0 mg/kg, B & 2. 77—S8. 16 mg/kg, MR & &
77. 44— 97.98 mg/kg,
1.2 MBS
1.2.1 5Arek

WFFEXT G R K H6 A%k (Juglans regia L. ) -/NZZ ( Triticum aestivum) [B)VE R S8 AL BRI EAAE /N
B ZRPE A 140 m FLTE 20 m, PEMIH AR /N -V R G0, A Mk SRR . B BkAR FAE T 2006 4F477,
MAFATIO R ZRPE 1], BRATEE A 3 m x 4 m, ALY 4.85 m, #1742 9. 06 cm, Z5 P ARG AL &G40 54 3.3 m
M 3.47 m, /NEEFHEER 6 5, T 2009 4F 10 A i a)j#ER 2010 4F 6 H IR, 17HE 20 em , A EF BT
FEWEAD K St AV /N 2B B AL BR G AL AT R 60 em, BAME/INZZ A T A VEASE 20 B 30 (0 66 FE M B oy | 551]
YE/NZE 38 BRASEARTR]

1.2.2 AWmeE | 3m 1 3m |
PERE IR b M v 3 T 8 AR K 1 AR % R el _ e ° o

PR /NZEAE S 1 ARG/ NK, 43 57 B B R Bk AR T ) PRV « X

60 190 cm A 60 cm A (077 1 18 /22 00 5 ( F A

1), 4 3 MR EE E < 19%0cm | < <

1.2.3 U P2 KT ik

(1) G R T 4 8 2 7k A < 60em | 4 <
JINFAGE 1 BRI 2 55 it T[] 7 5 5 RBAAE 2 455 o | o ° 50em @

BN 1 m s BEAL  FEEEAS/INAZ A B A 2 I 2= iR @ itk A NEFAEE

BE(T,) FARXS 18 (RH) (HMP45C, Vaisala, Finland) |

WERTLCP) (RM Young, Inc) % T HCl, BARRAE 2 o A RRRE AT

— Fig. 1 S li ts in the field
CR23X( Campbell 247, 5[) . 452 min R4 1 K, 4 o 7 DumpTng spots fy Fe e

10 min % ih 1 40300, SR 308 B [ 20 I 3 55 53 501 D 2 SR /N 22 FIAZ -/ N 22 (R4 3R G vh Ak i
(NSO) UK B B Ak AL 50 em (N50) 200 em ( N200 ) FIFG ] 50 em ( S50) &b 0—80 em 42 HHEAR LS
K10 em —)Z . BHOKMEEZE ECH,0 (Avalon Sci. Inc., USA), #4li RE# A ARS-8A-SE (Avalon
Sci. Inc., USA), %30 min R 1 ¥,
(2) R Rl IR v 2 1)

T/INZE R W] AR SN A 4 A BRI RN BORE BT AE 8 C EATHE WUE , HURE
B AR 20 2R (RS P G 4 SO BRI 4 AT P IE . TR/ N IR T IR R K 2E T ORE
R AR L RS s AR /N2 4R T A A W i, BT IRk O, /N2 4 BB 1. 2. 2 R A 3 8 SR A A AR
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25 I CHRORER ) EATIBORE B RE R O 15 MO/ RGIR-GRE . ARATE 70 CHEARHHLT 48 h, kyitid 80 H i, 78
o EARRBERR E [F AV 2 B 2% o 1% 5K 56 52 0 B, HOA BRAT B9 RE i 3—5 mg 7E JC R 73 Hr{¥ ( Thermo Scientific
Flash1112 HT, ZEH) EiRA Lis 5N CO, , FiiE{L (DELTA V Advantage Isotope Ratio Mass Spectrometer ) £6;
W Co, iy CAFRIRER P 6" C M, MERTEE R 0. 1%0, RNV IBCRAERIE 5 RS 0.5 m JE AR
RS AR AREAS T T2 S0 CO, WRIE AN 8V C {8, TRk 3 N EE . 25K CO, W RS M Ak
X (Agilent6820) K HE S AL AGI &5 ( FID) M5E | 3RS BN 5%0; 25K 8" C AEAE PR Bt 575 M3k ¥y BB 5%
JITRRSE Al 2R L BR AL 7 S50 3 BT (X (MAT253 ) SR i AP TR A . R #0250 67 C (I 5E L PDB
(Pee Dee Belemnite ) Sy pnifi A4 T HI 2205
("C/PC) = (PC/2C)
(5C/C)

6" C FRFER " C/2C SARERE R IR B I T3 3, (B C/PC) ppy R FrifER) BT PDB 197 C/C,
(3) BT

VEFE 5 BRAZBER A AR (R P (b 4 ST 1w SR A HEORS 1 98 0 12 0 A T W00 (#RK 24 Dynamax 3 7
) LA (AR KN 30 mm 22357 B IE B LT 20 om, BUERAERS N CRIOX, R 21517180
LU

§3C= (1)

F,=118.99 K> (2)

Fs=F XSAX3.6 (3)

K:dT]\j;dT (4)
2 0

sa=m =) (5)

K F NIRRT (gom™s™" ) s Fs AW T HRORER (L/h) s K N ICERSHG AT 0 50 20 P05 5T 09 6 22
8,dT™M J— H NI RIRZEE ; SA HHM T (em®) D HEKLEHAZ( em ) ,d NBEOEAL( em) , BIEHCS £
B TR T F M8, W B AR 2 s R A B (R R4S B AR 78 B FE K i, 25 B Wk 0 %5 1 833 #&/hm’ 15 51| B
LR ZE RS RE K i, AR B I A | T3 00 465 A 70 Bk 0 A ] T e % 6 AR5 Al 0 A i 428 2 30 A A
A B R AR 2 BT 20 em ARRYIAE OoAF P35 B O TR, 508 SR AR 25 285 R R e ) 25K 5 /)N
ARG R
(4) PRk

FE/NFZ IR TE ) BT ) A6 -HE SR R Y] 4 AU e AN B A i, N REE L FE 1,22 A
B AU A TE 50 em 1K 20em Bi/NE AL YR o w BORIEE HI(G e A R HE) TR E R
PRAZ AT AR o R TR 22 DRSS K A AR 25 it a3 B T e 2R Wt 6 C 1 Al B it (B RS AN 1 B
AR S 87 C (A RIERI ) o FERBRISCHI 43 A0 R VE AR R SRRk G T S R Ak = i
(5) TKAFFI R FFE K S5 R TR

RRAES100 2 NI BIFSE .

(1—d))?z£2;5a+3p) (6)

L a b 73500 CO, § B R IR 2 3R 7048 R o a=4.4 %o,b=27 %o; C, K< CO, W ;8a
F8p 5350 A 28 SRR LR 81 C A BUH 1. 6 SH/KZEIRA CO, 7EA PP U R, @ Wi A4 K
St R TR R R Al 25 WP W T R B0 Bk 14 L R, B @ = 0.3 VPD S Y A 2 VR 2 (Vapor
pressure deficit) , FABY) Az (it A v BORE H AT — B i ~F 2 H (7:00—17:30) TR EHE (T, \RH 55) 115

Ry,

WUE =

VPD=E-e (7)
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E: O 611X10I7.5()2'I‘/(24O.97+’l') (8)
RH=-%-x100% (9)

E
VPD=0.611x10"2?709 0 (1-RH) (kPa) (10)

T MW PR ARYE Allen ™ BORFST, SORETHE 1 °C, A EETHES 0. 72 °C ;RH A RSARXHEE ;0. 611
K =0 C 2K _E AR FIK I je MSEBRKIE s E M IRREEE R AR FIKIRE.,

R, WUE SXEAS Y7 — Bei (] o [RIAk A ik B it 5 B FE /K i ( Water use, WU, kg/m”) [ FU1EL, AT MR 415 45
DB AEY T 5 (Dry weight, DW, g) FI 5% ( Carbon content, CC,mg/g 15 ) 715 H T4 Bt 5 &, B .

DWxCC (11)
WU

4 (6) =, WUE (151437 mmol C/mol H,0 #H A mg C/g H,O , ARALZ(11) RIH5 H 5 T R S B
FEKE WU,
Feim Y 5 Y (Land equivalent ratio, LER) FIFEAEIK 23 F FZCE (WUE of economics, WUEQ)ﬁ‘%:[B] .
LER = Y1 /Y,'+ Y,/Y,’ (12)
A, Y, FY, 2 R AN VR A S TR AR A 55 Y7, R Y, SR SRR /N2 R B AR A B B T AR Y
P,

WUE =

FEEK AT FIFHECE = B T AR5 P2 (J6/hm* ) /#E/K & ( mm) (13)

1.2.4 FdEor

K EXCEL Al SPSS18. 0 et 8 4% 5t : 474347
2 ZER551
2.1 SEWFMAES KR

2009—2010 “F4/NEAEF NI LN FERIT (B 2) A FHEE K 2.28 C, EKENEEIER
16.62 C ; BAEF WM 199.9 mm, ANRVAEYIRER A 1/3; Hd M ELRTH0 77. 4 mm 3R /T 45.7
mm R ER T 3.6 mm BRI 57.6 mm FLAE BB 6.5 mm; RH 5Z M 20K A& 2=/ H
] VPD 5 E LR — 3, &/ ERFER R,

—— i f P/mm  —— KR ,/°C  —— SEREE RH/% —o— KKETH VPD/hPa

90
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Fig. 2 Changes of meteorological factors during winter wheat growth period
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Al 3 AT UL B R G S K AN A B IR A T I R, BB N WK 2 1%
MR SEEIE B A 500 T VR R GE i H 48 %, SRE RGEAEHTT I (4—10 H ) Z A0 | [1E R G /e 2 A (4—20
H ) Z A 3 Sk AR AN N EFE K D A5 4 A 20—21 Hi—3% 48.3 mm WFFERI R KA T
IR ABTERESG B0/ NE AR -VER W (4 A 21—5 A 12 H) HHK N RER D FEK 2. E RGN EE
BIRMO R AN ) o7 Ak 1) T3 S K B i 25 55 R 2 1 (0—40 em) B HZE 1 (40—80 em ) /) : FE B B Mk bt
T VR J2 1 1 /K R R (NSO>N50>S50>N200 ) , R 2 = WHPEBR T/NE 3 e—ER (4 A 21—5 A 12 H)
NSO 14 498 5 7K B de v A, oA HT 2 NSO 5 A% \N200 f5% 55 , Ui B AZ AR = BRI 2K TE3 4615 1)
THFEK s/ | i ) 1 /N A2 = B 2K, LI B A WA bt A T 77 2> |l 6 78 o bl

30 EEEP —— MW —o—NSO —8=NS50 ——N200 —%=S50 4
Q\o ..-' "--.--.,.
i
%8 o5 P g 30
X o
s . A E
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SE 15 + 10
< 9
| &
< | I_E
S 10 0
30 140
25 130
OCKX ot
£
20 F 20 E
QL

—_
W
T
|
—_
(=}

40—80cm+- 2 13 &k &
40—80cm soil water content/%

2010-05-05 P=
2010-06-09 feem

2010-05-26
2010-06-02 +

2010-05-19 +

2010-04-28
2010-05-12 &

2010-03-24 F
2010-03-31 |
2010-04-07
2010-04-14 G

2010-03-17
2010-04-21

2010-03-03
2010-03-10

H # Date

B3 ZNEEFHAZB-NEEEREMAENETESKETL
Fig. 3 Changes of soil volumetric water content in the walnut-wheat intercropping system and monoculture wheat system during winter
wheat growth period

MW BAfE/NA Monoculture wheat ; NSO \N50 \N200 S50 23 F 0Bk T B 25 A% B IE A 50em . 200em FIEGM 50cm &b Ay + 355 7Kk &

2.2 Eitk5/N#E WUE 225 B0 oWt
TR SR DA AL D 22 WUE 000 2 o by

10.771—21.233.9.946—19. 149 9. 878—18. 431 mmol §§ 15+

C/mol H,0(184), W AMIVRAMNAZRHMSRY TF 10}

1> BBV eI R e DAt AR S5 |

EL VN E VNS RS F IS S E IR

0.000) . FIEREBEI WUE 72N 1454 A2 30 (B T ameonereid

B SN 2 RN ) MR E T ANE (P =

0.000) , PN ) WUE 7E4% 15 11 8 2/ F 45/ B4 BBEAUNE WUE B

Fig. 4 Difference of walnut tree and wheat in WUE
i o ﬁﬁlﬁj'ﬁz g\ /‘L Ij‘] EE% *ZHISZ: Iﬁj 'fl\_[ E H"J /J\ i E/‘J WUE IW [EfE/NE Intercropping wheat; WT HBER Walnut tree; SE IR
%E‘Kﬁ%( [g 5) . ] Seedling establishment peroid ;J #75#] Jointing peroid; F £ 3 1]
Filling peroid ; M JRERSH Maturing peroid

http ; //www. ecologica. cn



7 ] RS A S TRUEMR R R BRI el XA -/ N A 25 B GERh E] K 23 RIS 2053

2.3 [HERGEMIPAERGAEKINZE R

K-/ Nz [ VE R G FE /K 3 0 1755. 19 vhm? | L HLAE/NEE (2538, 13 1/hm? ) 22 30.85% ., [HI/ERZA | [A]
VE/NZZ FNAAE/INZZ HE /N AR T 5T B 3 A — 0 S A R S — 8 (R SOy AR R) ) 4 A4 B B R #E
JKIEA3 4 190 (110, 04 [ 171. 94 165. 80 t/hm”,115.99 247.19 311.26 .442.97 t/hm” F1255. 56 .689. 94
580.90 F11011.73 t/hm®, #%Bk-/INAZ IVE RGERIFEK SR TR T, 78 HA 3 A F AR /N T o /A2
A (P=0.006.0.046.0.050) ,
2.4 BMk-/NERERGEA R 3 FEK 1 25 7

) VEAZ MR TE R AN /N2 A N 8 S FB K it o5 k- N2 IR R S8 S FE K 1Y 36. 34% , HTE /N & 4 4
AF WS 62.09% 30.80% ,35.58% H127.24% , BMARITE/NZZ (A BTIAFEAK BT o Ll e 2 FE/ N
ARSI A7 LU EE AR /N, /N MR AR K S TR K R 22 | BRI A R0 <41 1 <39 16— S 0 < HE K — R
B, BB 22 R B3 (P=0.000) (K 6) ., [M{E/NEBFEAKS H N6O 2 S60 f/(E 5) .

—— SE —=—1 —&—F —— M
120 -

S8}
—
1

o) n
EN 19 + !\m : 100
§ ERd £ 8or
EZ s % 60 |-
= i
R E 13 2 40}
%< =2
2 11} m 20 ’\‘\o\,
3 9 | | | ] 1 Il 1 |
MW N60 N190 S60 MW N60 N190 S60
BIAZ R 1 BE 2
Distance from walnut trees
E5 Bk RERERLEENEN WUE FIKEER
Fig. 5 WUE and water use of wheat at different distance from intercropping walnut trees
N60 \N190,S60 73331 2 B AR B IL M 60em  190cm FIFE ] 60cm Ak
Sz L b L / e
2.5 MERIRAK S FHRCR DPTo I——
AR/ NZZ R SR TR ALY 00 | FEE
I BR BB 2 = TR AE /N B (P =0.001,0. 033, 1000 |- =
800 |- 7

0.006.0.018) FERiER HI W22 5548 B 3% Ho p= 5 Al

SRR 26.79% F127.12% (£ 1), [AER

MEFIERAEAZ MR ) B SR 527 5t 43 514 0. 88 kg i1 0. 94

kg(P=0.829) 0
Eibk-/N2Z [BIVE R G 8 LER iK% 1. 67, L HAE

ORI B B RIK 67% ., LAREBR RN A0k 4y

509 50 1.8 Ji/kg fEFE MR-/ NEBIME RGN e wheat

BAERGLM WUE, 435024 25.92 A1 4.76 JC ~mm™'*  S.8p -5 4] Sowing-seedling establishment; SE-J 35 7 -4 11 1]

600 |-
400 |-
200 |-

FEkE WU/(t/hm

S-SE SE-J J-F

6 Ztk-NEBMERZIBIENEFKE

Fig 6 Water use of walnut-wheat intercropping system and

hm_2 y ﬁﬁ%%)ﬁ%ﬂ’\] 5.45 ’FHZO Seedling establishment-jointing; J-F & 17 - 3 1] Jointing-filling ; F-M
3 iTig HEIK A Filling-maturing

AU e Ll DX+ 5 R AR PR 22 K R
HZ AR K B FEZN T, TEARIFE P A/ N R B KB TS RUK 6 =2, th Tk 5y 5 iR
T AR K G R IR IR N AE BT WUE 5035 85 T B0 /N2 T AR R T 72 e B 01/ 22 e 2
K, R IEAL T A 2R i, T /K3 22 Bk S5 /N mTBE P AR K 7 B4 ESRORI RSSO ] /N2 A
YE/NZE [ WUE 2250 AL BR T X — IR R 2 ANSE 1K I3, 55— D 2 A ] RS Ik 2 298 I

http ; //www. ecologica. cn



2054 A E = 324

W, AP T AR R NS SR R R A S VPD 2 T TR R ST /N fg A
KGR, TR K 5375 SO TR /NAZ R S 2420 3 3K G W A5 H 1) B /N2 1 3085 K B e
INAE A T AR ] AR T R A R G R AR SE B E/NAE K B AR IR R TR B RG/NER)

x1 EERFMBERFFEERMASFIABR

Table 1 Yield indices and water use effect in intercropping and monoculture systems

IM GY TCW TB WH GN PNP HI LER WUE,
MW 6.71+0.58  55.06+1.93  3.96+0.12  76.73+1.99  29.22+2.56 420.29%36.32 0.169+0.01 1 4.76
WIW 4.91+0.50  46.88+0.47  2.89=+0.31 67.88+1.86  29.44x1.91 355.56+32.84 0.169+0.01 1.67 25.92
Sig. 0.001 0.006 0.033 0.000 0.083 0.018 0.938 — —

GY ;%4 Grain yield(t/hm) ; TGW: T E Thousand-grain weight(g) ; TB: S /E4 & Total biomass(kg/m?) ; WH: 2 Bk Wheat height(cm) ;
GN: HkRk A2 B % Grain number; PNP ; B0 1 FL/NAZ AR EL Plants number per area( No/m?) ; HI: W3RFE %0 Harvest index; LER . & + 34 & Land
equivalent ratio; WUE, THEIK I FIFHRCE WUE of economics ( JT +mm~ ' hm™2 ).
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