,2007,27(7) : 1428 1437
Acta Bot. Boreal. - Occident. Sin.

: 1000- 4025(2007) 0F 1428 10

e, T EAM, (R A&, F AR

( , 712100)
3 2 3 2
2~ 3 m, 5 m, 3m
s ; 0~ 2 m, (11.61%)
80~ 100 cm, ; I m s
249.9 180.2

136.6 mm, 29.39 26.04 8.91kg* mm™'* hm2 3

:Q948. 118 :A

Soil Water Using and Consume of Three
Legumes on Highland of Loess Plateau

ZHANG Xiaochong, WANG Hurmei, XU Bing-cheng, L1 Feng-min*

(State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Cht

nese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, C hina)

Abstract: Soil water using and consume of three legumes on highland of Loess Plateau next to the planted
year were observed by 2 seeding modes in three densities in a field experiment. It was showed that M edica-
gosativa soil water consuming depth was 2~ 3 m mostly, but the deepest had gotten to 5 m. The soil water
contents both medium and high density were below the soil water steady content. Thus the dry layer had
begun to form in lower soil profile. A stragalus adsurgens mainly consumed O~ 2 m depth soil water. The
lowest water content (11. 61% ) appeared at 80~ 100 ¢m, which could be restored to above the steady corr
tent level. Lespedeza davurica mainly absorbed 1 m upside soil water and even the lowest water content
was above the steady content. The soil water consume (SWC) and water use efficient (WU E) of the whole
year were: 249. 9, 180. 2, 136. 6 mm and 29. 39, 26. 04, 8. 91 kg * mm"~ "« hm ? for Medicago sativa, A s
tragalus adsurgens, and L. davurica respectively. Both increasing density and commixing could increase
legumes’ water consuming, or improve their yield and WUE, but the effects varied with component spe

cies, mixing mode, densities and so on.
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Table 1

Temporal change and compare of three legumes soil water storage in different treatment with different densities

M onthly soil water storage ( mm)

Planting model Density 4 Apr. 5 May 6 Jun. 7 Jul. 8 Aug. 9 Sept. 10 Oct. Average
CK - 1071 997 976 1 000 995 979 1 047 1 009 a
D1 1074 1034 965 974 960 945 1013 995 ab
A D2 1040 981 883 881 885 848 910 918 gh
D3 1038 945 866 862 860 819 897 898 hi
D1 1031 963 8% 877 879 845 911 914 gh
B D2 1052 958 846 818 823 788 849 876 ijk
D3 1041 908 819 795 823 741 828 851 kIm
DI 1 059 1011 955 955 967 945 1010 986 abc
C D2 1 063 988 94 937 938 918 984 967 cde
D3 1 053 1 003 921 924 928 903 966 957 e
D1 1045 975 oM 879 894 846 903 921 fgh
AB D2 1037 874 83 808 795 764 827 847 Im
D3 1039 936 825 807 838 760 829 862 jkl
DI 1049 974 921 926 902 890 955 945 ef
AC D2 1059 1028 95l 957 979 928 979 983 bed
D3 1073 1017 911 913 937 899 961 959 de
D1 1054 956 903 892 887 854 921 924 fgh
BC D2 1050 954 850 830 827 789 851 879 ij
D3 1032 873 798 785 778 748 830 835 m
D1 1058 1011 887 878 891 861 914 928 fg
ABC D2 1039 904 850 831 827 794 926 882 ij
D3 1040 882 817 799 797 757 839 847 Im
: D1 D2 D3 (7.5% 104/ hm?) (22 5% 104/ hm?) (67.5% 104/ hm?); 0.05

Note:D1, D2, D3 present low density, middle density and high density respectively; Normal letters followed means indicate significance at

0. 05. level ameng treatm ents.
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Fig.6 Average soil water moisture (a) and its variation coefficient (b) of different planting mode in growth period
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Fig. 7 Average soil water moisture (a) and its variation coefficient (b) of different densities in growth period
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Table 2 Correlation cefficient of WUE with soil water consume and yield in three growing periods
Spring Summ er Autumn
Correlation
coefficient WC DY WUE wC DY WUE WC DY WUE
wC 1 0.64" * 0.21 1 0. 44 0.25 1 0.64" " 0.53"
DY 1 0.87" " 1 0.98" 1 0.99" "
WUE 1 1 1
:We ;DY ; WUE o 0.05 JE 0.01

Note: WC means soil water consume; DY means dry yield; WUE means water use efficiency; * indicates significant difference at P< 0. 05,

* * indicates significant difference at P< 0.01.
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