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Effect of Planting Density on the Productivity and WUE of Three Legumes
in Highland of Loess Plateau
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Abstract: The effect of planting density on three legumes' productivity and WUE in highland of Loess Plat2
cau was studied by field experiment. Astragelus adsurgens. of high planting density reached to its highest
productivity ( 18321 kg# hm’ 2) in the second year and then declined in the following year. The productivi2
ty of Medicagosativa. of both medium and high planting densities peaked (22563 kg# hm * and 22108 kg
#hm °, respectively)in the third year; no significant amplitude and increment between them were detec
ted. The highest productivity ( 7856 kg# hm  *) of Lespedeza daurica. appeared in the third year at the
medium seeding density. The results show that increased planting density allowed A. adsurgens enter the
blooming period earlier and achieve its higher productivity and WUE in the second year; the productivity
and WUE of M. sativa. s were improved with increased planting density and the medium density was rela2
tively better; L. davurica has no advantage in the agro2grassland system in highland of Loess Plateau due
to its low productivity and WUE.
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1 Fig.1 Monthly precipitation during the experimental years
L1 Note: Data was from the Changwu climatic obser vation station
1.2
( 200 km) ( 1074 @ 30d~ (A. adsur2
10b4230,  3DIT16~ 351600d),  1200m,  geng Pall. cv. Pengyang, 1943 g,
584 mm, 9.1e, 171 d, (M. sativa L. cv. Algoquin,
30~ 80 m, ; 1.285g), ;
; ; ( 1.874 g, )
(2004- 2006 ) 510 562 (D
470 mm( 1)
1
Table 1 soil nutrients of the experimental site
N P pH
Soil layer(cm) Total N( g/ kg) Total P(g/ kg) Organic matter( g/ kg) Available P(mg/ kg) In 0.0IM CaCl, (1B 1)
0~ 30 1.01+ 0. 04 0.73+ 0.01 14.40+ 0. 41 5.85+ 0.62 7.5 0.07
30~ 60 0.70+ 0.05 0.61+ 0.01 9.10+ 0. 63 2.65+ 0.25 7.63+ 0.09
60~ 100 0.57+ 0. 04 0.52+ 0.02 9. 10+ 0.47 2.12+ 0.20 7.62+ 0.02
1.3 ,Q ,h (2
(DM 7.5 /hm”) 1.4.5 (mm) =
(ZM 22.5 /hm®) (GM 67.5 -
/hm’), 1 ( )(LD), 3 1.4.6 (mm) = +
10 m’(4m @. 5m),
2004 5 27 , 1.4.7 (kg# mm ' #hm *)=
, , 2005 11 /
1 5m PVC |,
1.5
1.4 SAS Micro Excel 2003
1.4.1 2004
0~ 5m ( CPN 503DR
),0~ 1m 10 cm ,1~5m 20cm 2
; 579 1 m’ :
, , 2.1
1.4.2 (kg# hm *)= :
1.4.3 Hn (%) = 80. 14* X/938- , (3758 kg # hm' 2),
1. 0068, X (2676 kg # hm °), (950 kg #
1.4. 4 Dw( mm) = E HnoQh, Hn hm %) 2. (2005) ,
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Fig. 2
three tested legumes
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2m'

Influence of density on the productivity of
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2.2.2 2004- 2006 S m
( 2),
5m ,
3
2004 ,6- 10 411 mm, O~ 5m
, 3
,0~5m ,
10% 2005 2006  4- 10 ,
537 434 mm, 0~ 5m
11%, 2%, 0~ 5m
3 2 3
s 2005
, 2006
, 10 0~ 5m
2006 10 0~ 5m
(2004) ,
31% 37% 25%,
19%, 2005 2006
« 3
2005 2006 0~ 5m 2004
218 mm 01
, ;2
/ 0, ( 3), CK
3 0~
5m s
129 1% ,’5 m ’
726 mm, 2006 10 O~ 5m
( 2)
0~ 5m , 2005 2006
, 562 470 mm,
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, 3 2
2.3
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Fig.3 5 m depth soil water profile of three legumes
2 ( mm)
Table2 Soil water equilibrium during the experimental years
A B C
/
Year Period/ Item LD
DM M GM DM M GM DM M GM
2004 (S 1026 ) . } } ) . } . )
(E) 1141 1147 1130 1109 1123 1143 1132 1135 1145 1136
(Ex) - 115 - 121 - 104 - 83 - 97 - 117 - 106 - 109 - 119 - 110
Ex/S(%) - 11 - 12 - 10 -8 -9 - 11 - 10 - 11 - 12 - 11
2005 (S) 1056 1076 1027 1035 1028 1054 1025 1052 1064 1049
(E) 1037 1008 907 902 934 852 831 1009 972 967
(Ex) 19 68 120 133 94 203 194 43 93 82
2006 Ex/S(%) 2 6 12 13 9 19 19 4 9 8
(S) 936 946 850 842 883 815 763 941 916 921
(E) 923 842 694 791 755 702 677 890 828 839
(Ex) 13 104 156 71 128 113 86 51 88 82
Ex/S(%) 1 11 18 3 14 14 11 5 10 9
SE Ex / 0/ 0 / 0

Note: S, E, and Ex represents starting period ending period and yearly expenses, respectively

2004 2005

2005

3

3

2006

, 2004
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3 0~ 5m (mm)(10 )
Table 3 Soil water consumption in O~ 5 m depth at the end of growing period in October(mm)
A B C
(mm)
Soil water consume LD
DM M GM DM M GM DM M GM
2005( mm) 103 139 23 207 189 292 300 126 174 170
% 47 46 51 65 51 66 66 51 55 57
2006( mm) 115 165 213 111 179 150 155 119 143 128
% 53 54 49 35 49 34 34 49 45 43
Cumulation ( mm) 216 305 436 318 367 442 455 245 217 297
% 100
-1 -2
4 (kg# mm ' # hm ) (P< 0.05),2005 2006
Table 4 Average WUE of three tested legumes 2004 2005
, 2006 ,
Year A. adsurgens M. sativa L. daurica o
2004 6. 80cA 6. 45¢A 1.328 1 ’ 61% 3
2005 20. 00>~ 19. 30bA 8. 00bB
2006 25. 948 37. 544 11. 45« s
(P< 0.05); , 2 )
(P<0.01) .
Note: Means with different small letters within the same column are ’ ’
significantly different at 0. 01 level; means with different capital letters ,
within the same row are significantly different at 0. 01 level ( 5)
5 (kg# mm '# hm™ ?)
Table 5 WUE of three legumes at different densities
A. adsurgens M. sativa L. davurica
year
DM M GM DM ZM GM DM ZM GM
2004 1. 76 7.208 11. 4504 2. 80 7. 788 8. 76¢A 0. 06 0. 748 3. 160
2005 10. 67°C 21. 988 27. 354 15.03bB 21. 64bA 21.21bA 4.16 8.37vB 11. 4724
2006 25. 622AB 23. 4428 28. 7624 28. 8628 41. 2324 42. 5224 6. 694 15. 0624 12. 6028
(P< 0.05); (P<0.01)

Note: Means with different small letters within the same column are significantly different at 0. 01 level; means with different capital le©2

ters within the same row for a given species are significantly different at 0. 01 level

3 , (1512006
22563 22108 kg# hm’ °,

3.1 119268 kg # hm™ %)

: 2 (18321 :
14436 kg# hm °), 3 , [13. 16]

(2006 470 mm, s
100 mm), , o
5- 7 2- 5
" 2006 10- 15
.3 ( 14045 kg 2

#hm ) “ (6840~  (7102kg#hm ), 3 ,
9800 kg # hm *) 14 (7959~ 8218 , 3 (7856 kg# hm *)
kg#hm %) 3 ,

2540 5915 kg # hm *'™
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