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Abstract Canpetition growth characteristics and WUE ofAstragelus ad surgens Pall (A), Medicago sativa L (B) and Lepe2
dez dawrica Schind (C) were nvestigated through three seed ng modes at three seed ng densities on highland Loess P hteau
When seeded abng the productivity of the three legumes are 7 979 kgt hm™>, 15349 kg hm °, 2412 kg hm * at low seeding
density 16440 kgt tm™ >, 20582 kgt hm °, 5270 kgt hm™ * atmedim density and21 055 kgt hm™ >, 21 531 kgt hm™, 7 102 kg
#hm ? athigh density Formixedkeeding M. satia andL davurica ( BC) has the highest average productivity (19 227 kgt
hm *), whikA dsirgens andL dawrica (AC) has the lowest( 11 977 k¢ hm™ >). Canpared w ith monocultire dom natnglan?
pounderM. sativa andA adsirgens camb nations boh AB and AC have decreasing productivity Man rootdepth ofM. sativa, A.
adsurgens and L davurica ar2m 1 8m and 1 Sm with 6606, 8%6 and 96 mot dstrbuting in 0~ 60 an soil layer re2
spectively A verageWUE ofM. smtiva is the highest 25 75 kgfmm™ # hm °, that forL. dawrica 57 71 kg¢mm # lm™ > and
that forA adsiigens is betveen the two M. sativa has the strongest canpetitive ability anong the hree legume speces with he
highestproductivity andWUE The study shows that m xing dif€rent legume species mprovesWUE though praductivity is sane2
what suppressed
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(Madicago sativa L. ) (Astragelis 3
aduirgens Pall) (Lepadem daurica
Schind) , , 2 )
, 3
[1- 5]
, 1
[6- 91
’ [10- 12] ’
) 35bl2g 107b40c 1200 m,
, 584 mm,
Ll 9 le, 171d 50~ 80m
, 1
1
Tab 1 Soilnutrients of experimental site
N P H
Soil hyer (an) TotaIN (g kg ')

Total P (¢ kg 1)

Organic matter (# kg' ') Avaibbk P (mg kg ')

0. 0lmol CaCl ( 1BI)

0~ 30 L 01?0 04 0. 73?7 @ 01 14 40 ? 0. 41 5 87?0 62 757?20 07
30~ 60 Q 70?0. 05 0.61?2 0 01 9 10? 0. 63 2 65?025 763?009
60~ 100 Q 57?0 04 0.52? 0 02 9 10?0. 47 2 12?0 20 7627?70 02
9 an 0~ 30 an 30~ 60 an 60~ 100
/ 0( an 100~ 150 an 150~ 200 an 5 :
1 943 g), / 0( 3, SAS
1. 285 g), ,
; ( L 874 g), (kgthm *)
(E):
(A i e E=($2- $1) /$1 (1)
) (AB AC BC ABC) 3 , $1=P2- P 1 $2=P3- P2 P1
(75 #hm’> 225 #hm'’ 6715 # , P2 ,P3
m?) 21 , 3 : 4m(BN) @ E>0 ,
2 5m(N), 2004 5 27 , “E< 0
, , 1 , , ,
4 , 1BI(
) IBIBI(3 ) , E |
( CPN (RYT)"'
503DR) 0~ 5m (0~ 1m RYT= Yij /Yiit+ Yji/Yj (2)
0anl ,I1~5m 20m 1 ), , Yi i , Yii
; 5 7 9 ] , Yii Yji ij
Im’ , , RYT
, : 10
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, (P < Q 01), ,
, ; RYT < (P> Q 05)
1 , (A) (AB) 3
; (C) (BO)
(CR)"': 3 (ABC),
CRi= (Yij/Yii# Zij) / , ,
(Yji/Yij# Zji) (3) (P<Q 01) (AC)
, Zij i , Zii j 3 ,
CRi> 1 i j CRi= 1 (P < Q 01) ,
i i ; CRi< 1 i (11 977 ket
i m %), (19 27
(kgtmm # Im *) = kgt m™?), 3
(kgthm )/ (mm) (4) 17 390 kgt hm © 18917 kgt hm ™ °
, 3 (E) (
0~ 5m 2), , ,
2 ;
)1 (AB BC ABC)
3 ,
( 2 (B) (3 ;
19 154 kgt Im™ °), - 0 164§
(4928 kgt hm™ %), (15 154 kgt lm™ )
3 3 3
2 3
Tab 2 Productivity and competition ntensities of hiree kgune grasses
Productivity (gt b’ *) v1(P2-P1) v 2(P3-P2) (E)
LA L L BT L B g
A 7979d 16 440¢ 21 055b 8 46l 4 615 - 04545
B 15349a 20 582ab 21 531b 5231 951 - 08180
C 2412fF 5 270e 7102d 2 860 1 832 - 03590
AB 12 210b 19 240b 20 720b 7 030 1 480 - 07895
AC 6 060e 12 320d 17 550¢ 6 260 5 230 - 01645
BC 10 600¢ 21 800a 25 280a 11 200 3 480 - 06893
ABC 12 350b 19 650 ab 24 750a 7 300 5 100 - 03014
P[ 0 01 N DifErent ktters n he same colmnmean significant difference atP [ 0. 01. The sane
below
, 3 )
3 (A) (B)  (AB)
, (AB) , (RYT) ¢ 1),
, , 3 (C) (ABC) RYT X
L (AC) ,
3
, , , (AC) 3 RYT
3 , L (CB) RYT < 1,
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Tab 3 Productivity and relative campeting ability of three legime grass when seeded together
Low density Medim densiy H igh density
Counted (CRi) (CRi) (CRi)
Treament pecies Productivity =~ Relative canpetition ~ Productivity R ehtive canpetiton  Productivity ~ Relative canpetition
(k# hm- 2) ntens ty (kg hm™ ?) inten sity (k¢ hm~ %) intens ity
AB A 1 35d 0. 30 1. 12d Q 08 0 55d Q03
B 10 86a 3.37 18 12b 12 84 20 17b 36 07
AC A 5 58¢c 4. 38 11. 14c 303 16 Slc 534
C Q0 48¢ 0. 23 1. 18d Q 33 1 04d Q19
BC B 9 93b 4. 21 21. 67a 42 60 25 4a 231 01
C Q37e 0. 24 0. 13d Q 02 0 dd Q0 004
RYT> 1 5 5 5
, 6~ 7
b b 8~ 9 b 2
( ) ~8
) ) 30 an
(BC)
, 1 53 anm, Q 55 am, Q 21 an,
RYT< [ )
2.5 oA
i ~ T aB
© 20 T oc
£
Q
’ E 1.5¢
i B
"= T
fg 5 10}
O &% Z Low density El "% Medium density 'g 'f
L4 O BETE High density 805 r
' 2
1.2} - T 0.0 : :ﬁ 228 ]
I s A4~51H 576 A 6~7H 7~18H A8~9H
o e pril to May to June to July to ug. to
I T;), L0 il T T May June July Aug. Sept.
ﬁ s 08}
m 2
' 206k 2 3
= § 04 Fig 2 Average dumalplant height grovth
02l of the three legunes
0.0
AB AC BC ABC 3 3
: (C) L 5m 9%
1
1m , 0~ 60 an
Fig 1 Relative total ye d(RYT) of three
® YRR (9L 3% ) (A)  (B) ,
legimes when seeded together
2m,
22 1 8m (0~ 60 an) 0~ 2m
, 80% ; 66%,
3
(P <
a oL 2) s
5~ 6 7~ 8 ; , 1m
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4 3 Fig 5 WUE of three legumes when seeded alone
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AC( ) 123 1 2 3 represent
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(O , (P =10 05) (AG BC)
, 3
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Tab. 4 WUE of three legunes seeded alme under different densities kg mm" # hm- 2
AB AC CB ABC
Density
M easured Calku lated Measured Calkuhted M easured Calcuhted Measured Calcuhted
Low 17. 35 17 65 9. 25 8 38 14. 82 13 22 17 51 13 09
M ed um 24. 93 25 35 19. 19 16 00 28 66 17 58 29 12 19 64
High 26. 87 28 88 26. 07 20 44 33. 07 19 38 32 46 22 90
3 ; ;
4 5 R )
[ 18]
; (E)
[19] 4
. W ilson " 20 (E) -0.8180-04545 - 03590
(CR1) R
(RTY) , )
b ( b b
[21]
)
) 33
[22 23] Keddy [24] 13
1 b b
[27] [B]
R 1 131 1145 ,
[29]
32 o /
23 ’ ) 3 s
34 08%, a6 200, 3
106 046 71 2% 118 5% )

[26]

75. 9%%
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