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, , 1200m, 1986~
1998 537mm, 8% 60m,
. 21% ~ 24%, % ~ 8% ., 250mm
( 2 700kg hm™ ?) 1984 ,
, 2m, 3~ 10m
2
2.1
2.1.1 ,
1 1986~ 1998 13 L1 s
413 565ke, 31812. 6kg L3 \
485 310kg, 37 331. 5kg, 17.3%,
" 80%
12 , , 13 429 525kg hm™°, 33 040. 4kg
hm™?, 3.8%, 2~5 : :
47 670~ 50 985kg
1
Table 1 Yield of alfalfa in the souh of the loess plateau
2~5
Treatments Growth years (kg hm™?) (kg hm™?2) (' mm) (mm) (kg hm™?2)
L1 1986~ 1998 413 565 31 812.6 6981.4 537.0 47 670
L2 1986~ 1998 429 525 33 (40. 4 6981.4 537.0 48 210
L3 1986~ 1998 485 310 37331.5 6R1.4 537.0 50 ;5
2.1.2
Yi Yi
2~ 4 1 1986 198 1~ 13 Yi
, 9 , Yi , ,

1998 13 , Y1 1.0,

2.1.3 ,
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2

1986~ 1998 (Ya) 34, 065kg hm ~, (1990 )
51 120kg hm™ 2, (1994 ) 11 430kg hm™ 2, (Fr)
39 690kg hm™ 2, (Fr/Ya) 1.17 \
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Fig. 1  Change of yield dynamic index for Fig.2  Dynamics of yield, precipitation and
alfalfa with growth years consumption for alfalfa grassland
2
2.1.4
1986~ 1997 12 ,
, 2 10 , 2 ,
( ) ) 10. 3mm, 12
123. 8mm, 2 ,
) ; , 71.5
mm, 12 858mm,
2 2 2
, 10 L3 1986~ 1997
36 879 kg hm™ °, 519. 4mm, 65. Smm,
584. 9mm, 513. 4mm, 2~ 10m 10m
79.95kg mm™ ' hm™ 2, 22. 84kg mm™ 'hm™ 2,
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2 (1986~ 1997)
Table2 Yield, water consumption and water use efficiency of alfalfa
2 10
Tems Calcuhting layer of 2m Calculating layer of 10m
12 12
Sum i 2years Annual aver. Sum in 12years Amnual aver.
6161.2 513.4 6161.2 513.4
(mm) 5580.6 465. 1 5580.6 465. 1
580.6 483 580. 6 4.3
123.8 10.3 858.0 1.5
(mm) - 40.1 -33 652.5 .4
163.9 13.6 205.5 17.1
6285.0 523.7 7019.2 584.9
(mm) 5540.5 461.7 6133.1 519.4
T4.5 62.0 78. 1 65.5
(kg hm™2) 442 560 3% 87 442 560 36 879
126 446 10 537 126 446 10 537
79.95 79. 9% 70.95 70.95
(kg mm™ " hm ) 22.84 2. 8% 20.27 20.27
2.2
2.2.1 ,
; 1.3gam™® | , 0.5:0.3:0. 2,
s
2~ 3m, 7~ 8m 49
>
, , I~ 2.5m , ,
, 2
, , 3 1986~ 1997
112. Sam, 20~ 260cm
138. 3cm, 30~ 300cm ,
5 - P
s P P
3 C )
Table 3 Infiltration depth of rainfall on alfalfa land in different years( Changwu)
Years 198 1987 198 1989 1990 1991 1992 1993 194 1995 1996 1997 Aver

(em) 100 130 260 120 140 120 160 90 100 20 90 20 112.5
cm

(em) 120 140 300 160 160 140 200 120 120 30 120 50 138.3
cm
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2.2.2
. , 13 ( 3
2m , 3 2~ 10m 5
R 5 1985 , 13
1998 5 , s
4 2~5
20.2% ,5~ 10 21.9% , 12 s 12. 6%
13. 6% , 0. 66%
4
Table4 Variaton of soil moisture in deep layer of alfalfa field in different growth years
3 4 5 6 10 12 13

Growth in 3 Growth in4  Growth in 5 Growth in 6 Growth in 10 Growth in 12 Growth in 13

Growth years  Before growth
years years years years years years years

1985- 07 1989- 04  1989- 10  190-10 1991- 10  195-10 1997- 10 1998- 09

Date
2~5m 20.2 18.7 15.7 14.5 13.9 12. 1 12.6 11.0
(%) 5-1m 2.9 — 9.2 17.1 — — 13.6 —
Soil moisture(%o) Soil moisture (%)
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Fig. 3 Desiccation process in profile of Fig.4 Difference in soil moisture profile for

2~ 10m for alfalfa grassland different crops after growing for long time
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PRODUCTIVITY DYNAMIC OF ALFALFA AND ITS EFFECTS ON
WATER ECO- ENVIRONMENT

Li Yu shan
(Institute f Soil and Water Conservation, Chinese Academy ¢ Sdences and Ministry of Water Resources, Shaanxi Yangling  712100)

Summary

The emphasis of this study is laid on effect of alfalfa growth on soil water eco environment
based on data obtained from actual measurements in a long term experiment. At first, yield of fresh
alfalfa and its change with the growth life, and the relationship between grass yield and precipitation
were analysed. Then, the significance of measuring soil water at depth for caleulating consumption
and revealing effects of alfalfa on water eco environment were presented. Difference in calculating
soil depth resultsed in different conclusions in analysis of effects on water eco environment. It point-
ed out that in the Loess Plateau the annual consumption is more than the annual precipitation for al-
falfa which has deep roots more than 10 meters. Therefore continual growth of alfalfa can lead to
desiccation and form a desiccative layer below the upper soil layer, which affects the way of water cy-
cle on land. It is concluded that in order to slow down or prevent formation of the drying layer an
appropriate productivity goal of grassland should be set and relevant agricultural technological mea-
sures are proposed.
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