30 6 Vol.30 No.6
2010 12 Bulletin of Soil and Water Conservation Dec., 2010

FHEA, #EI, R#EE, R F

(1. , 830063; 2. , 712100)
. (D
, 1~-24d, 0—44 cm 5% .
(110—154 em) . (D S, ,
20—30 c¢m s N . (3)
4. 56%, Si» S, .11 .
30.8 ¢/ (m2 ° h), 100 cm? .07 ¢/ d
0.46 C 0.24 C~1.20 C,
. A . 1000-288X(2010) 06-0036-05 . §727.24

Ecological Benefits of Soil Moisture in Agro-forestry System of Ili River Basin

LUO Qing-hong', SHI Yan-jiang', SONG Feng-hui's ZHU Shou-jun’
(1. Institute of Af forestation and Sand Control, Xinjiang Academy of Forestry Sciences, Urumgi, Xinjiang
830063 China; 2. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Ecological experiments on soil moisture in poplar-wheat complex and wheat monoculture (CK) pattern
were conducted in the reclamation areas of Tli River basin. Results showed that (1) 1 ~2 days after irrigation, soil
humidity in plough layer (0—44 cm) in the two systems was increased by 5% and the increase of soil water content
in lower layer (110—154 cm) in poplar-wheat complex system was greater than that in the CK. (2) There
was less root distribution at the S spot in parallel direction in poplar-wheat complex system and the most of
wheat and poplar roots were distributed in 20—30 em soil layer in vertical direction, which have greatest
competition for water and nutrition from soil. (3) The 1 000-grain weight in the CK was 4.56% more than
that in poplar-wheat complex ecosystem and the 1000-grain weight of wheat at the Si2 spot was 1. 11 times
that at the S2 spot in the poplar-wheat complex pattern. (4) Compared with the CK, diurnal mean value of
transpiration rate in poplar-wheat complex system was 30.8 g/ (m” *h) lower, diurnal evaporate amount was
1.07 g/d lower, diurnal average of air temperature was about 0. 46 Clower and soil temperature was 0. 24
C~1.20 Clower. In view of water use, this study provides a theoretical support for feasibility and continu-
ity of poplar-wheat complex ecosystem in the water and soil development areas of 1li River basin.

Keywords: poplar-wheat complex ecosystem; wheat monoculture system; soil moisture; ecological benefit

(agroforestry systems) .
. , N .
. . . , 2. 53X
5 2
~ 10 hm ’
[
° b o b
’ b
: 2010-04-27 : 2010-06-02
¢ ? « ” (2007BAC15B07-1)
(1980—), ( ), , , , . E-mail; 1qh482325 @si-
na. com.

1961—), ), . . . E-mail; syj504 @126. com.



6 37
b b b 4 [31 b
, 1 mm). (1~2 mm). 2~5
R mm) (5~30 mm ), ,
(RLD) (SRL),
(RB).
e . 1.3.3 JSEFEEMNZ
1 BRI
1.1 0.5m’ 3, . ,
(43°46'N, 81°04'E ), 1.3.4 X @A BN . 3
133 hm’. . 10:00—20:00 , 2 h,
b b ’ b b b 3 d
D 2 %Q °
s , D . 4
6~15 2.5 m/s , 100 em’ 0—10 cm
21 d, 31 dy 0 3 )
’ ’ ’ ) 2 h s
s @) . 0.01 ¢
. . I (RM)
1.2 )
3 , 9
74191, 2003 s , 3 . . ST-
9.8 m, 8.5cm, 1.8 m, 2.2 DHM: 0.5 1.5m
mxX2.6 m. 1.5mX2m,7 , . ; 0—20 cm (0,
30 m, 0 15 cim. 59 10, 159 20 Cm) 5
L. 2 GESite
2m ( . S2, Ses S12) 3 2.1
, 3 4 s 0—154 c¢m
0 (Sd{ )9 ( 1)9
1.3 ,
1.3.1 XEAHKENZ TRIM E-IPH 3
( )7 ( ’ SZ )
) Al b b b b
7 (0—22 cm, 22—44 S2 (0—44
cm, 44—66 cm, 66 —88 cm, 88—110 cm, 110—132 cm) ,

cm, 132—154 cm)

1.3.2 ARAR LA ;

, 60 mm , 3, 6
(0—10 ecm, 10—20 c¢m, 20—30 c¢m, 30—40 cm, 40—
50 em, 50—60 cm) ; s

40 ,

b b



38 30
) 21 N— SE4  O%f 2.2
]ﬁ 261
g 25+
% ,
- REW B RER ¢
£FH s
20—30 em .
2 §s, OS, O, 38.69  99.08 g/m’,
2 2711 N
g 261 § s s
f& 251 ( ) 0—30 cm
+H 24} ,
23 £ 3 i 3t
HH B BEW  REW
EFH s
1 + 5 K%
: S2 Ses Si2 3 s 015 2'0 2‘5 39
2,612 m
§ 44} —e—ov0s16
2000 5 17 ) 530 K gl —aoo0sis '
i
) , 1d +
], 2.d , 132}
, 1d L2d
— 0. Ak %
0= m) ’ 5505 020 25 30
(44—88 cm) . 110 cm ' '

b

I
I
T

T E%E/cm
%

—— 090529

’ —a— 090601
~ M
132}
b
’ 2 @. W
1
RB/(g°m ) RLIY (em ° em ) SRI/(m* g )
/ cm
0—10 28.31 2.83 0.25 0. 37 49.25 130. 00
10—20 27.27 70.77 0.55 L 11 41.08 15.62
20— 30 38.69 99.08 0.58 0. 97 35.71 9.74
30— 40 26.89 7.08 0.17 0. 16 20.59 23.20
40—50 19. 82 28.31 0.19 0. 04 2.39 0.13
50— 60 77.38 9.91 0.59 0. 34 45.04 34. 14
36.39 36.33 0.39 0. 50 32.34 35.47
R 10—30 cm s
, 2~12m , 20—30 cm ,
; 20—30 c¢m ,
SZ ) ~ ( 3)0



39

6 _
. 3.0r 2
» . o 1.2} I§
5 < —A—S,,
g 257 & 0.8}
;i’ 18
@ 200 ﬁ 0.4}
K g
S ; ; ; ; ;
B 15 &\\‘ 0000 12:00 14:00 1600  18:00
> WA T
~ L2y ~ 4
g g s, OS,
" 0.} @s, [ES, o 2801
2 s 230f
g
% 0.4¢ T 180t
Al o0
é = B & ) B ﬁ 1307
07°0-T0 10-20 20-30 30-40 40-50 _50-60 ® gof
+ BR E/em #r 0 . . . . .
3 (2 ® 30050 1200 14:00 16:00 18:00 20:00
: A 18]
(b
5
2.3
; 2.4.2 EWMAKAEB.BERLESE )
: 4.56%. ; ;
[
0.46 C
. S2 S 18: 00 , Si2
, ., Sn >Se> So, 0.31 C 0.21 C
Sz 111 ) 9 ’
2.4 53.48%,
2.4.1 k@ E@EKF ) EARERE 0.6%. 3
, 16: 00—18:00 , Se
) S2 °
’ [} I’} 0_20 cm
o, 0.24 T~1.20 C 3
. 1
4 ) d 2h
(5.26 g/d) R
§ 3 ik
(6.33 g/d), 3
, 14.00—16:00 , ,
, 30.
g/ (dm® * h). 3 ) , , .
Si2 s s s (110—154 c¢m) )
S C 5) « ” R ,




40 30
9 9 7 ’ ’
. . o s
s s
(919 o ’ ’
s .
. s s
’
. . s
N , s s
RIREI i i
20—30 cm s .
[ ]
s 2 m [ R R . [ M].
s ’ ,» 2004.
. . [2] Smith D M. Physiological and environmental control of
, transpiration by trees in wind reakq J| . Forestry Ecology
, and M anagement, 1998, 105(1/ 3). 159-173.
, , (3 , ; . .
. [y. » 2006 17(1); 1-4.
’ [4] , , .o
’ ’ [n. , 2005 3(3): 65
’ ’ 68.
’ [ 9] ) , s
’ ’ [n. » 1996, 9(5) . 443-448.
s [6] s s
. . L2002, 15(4);
, 369-373.
7 [7] » Fernando R M, Pereir LS.
[n. , 1999(6): 45
’ ) 50.
‘ : 8] [M] .
’ , 1995: 12-83.
N o [9] R R ..
, , Sz . [n. , 2003, 16( 1D 10-16.
, [10] Rowe E G Haraih K, Giner K E et al. Testing the
safety-net role of hedgerow tree roots by 15N place
1.2 , ) ) ’ ment different soil depths[ J]. Agroforestry System,
1999 43.81-93.
’ ’ [11]] Qusada F. Simulation of Tree Shadow in Agmforestry
’ ’ Systemq M] . Meteorology and Agroforestry, Nairobi:
’ . (6 ICRAF, 1989; 157-161.
~7 ) 0.9 , [12 , , ..
. . “ [J. » 2001, 6(1): 7-13.



