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Abstract :In order to provide the scientific bass and practical instruction for the vegetation reconstruction and recovery in Loess
Plateau ,this paper measured and calculated water consumption of potted mature Pinus tabul aef ormis, Robinia pseudoacacia,
Malus pumila 1 and Malus pumila 2 separately during the growing season (from Apr.to Oct.) ,which were the main afforesta-
tion species in western Shanxi of Loess Plateau ,based on the theory of prevention of water transport in horizontal direction. Be-
sides ,according to the data of il water dynamic and the range of available moisture of potted mature trees it analyzed the rela
tionship between water supply and consumption and the soil moisture availability and deficit state. Several conclusions are listed
asfollows: Inthe deficit water year (2002) ,during the growing season the precipitation was 430. 7 mm and the water con-
sumption of potted trees wasfrom 430 mm to 470 mm. More water consumption and less available water supply occurred ,show-
ing a serious water deficiency. In the abundant water year (2003) ,during the growing season the precipitation was 870. 2 mm
and the water consumption of potted trees wasfrom 450 mm to 510 mm. Due to uneven distribution of rainfall ,the water budget
lost balance a bit in May and Oct.  The curves of il water content of different species have smilar change trends in annua
but different in same month. Those of same speciesin different test plots have different change trendsin same month ether.
Non-available s0il water content of Pinus tabul aef ormis, Robinia pseudoacacia, Malus pumila 1 and Malus pumila 2 is less
than 8.0%,8.4%,9. 4% and 10. 9 % respectively ,which indicates that Pinus tabul aef ormis use water more efficiently than
others. In the deficit water year (2002) for several months,soil water content of potted treesislower than its non-available soil
water content ,which could influence trees healthy growing. After supplements of precipitation of winter in the year and spring
in the next year ,il water contents are higher than the lower limit of il readily available moisture content.

Key words:main afforestation species;water consumption;water balance; il water ;Loess area

( : ), :

“ n [1:3]

* :2006-12-29
: (2003-045-L 45)
(1969-) , '



42 - 15
, , ET = P+Wo- Wi - RR= P-AW- R (2
(48] , AW— (mm)
[167] W N
: : = (%) + (¢/ cm?)
(&10] x (mm) ]/ (1.0g/cm®) x100 (3)
, (3) 2
[1+17] 2 g/cm3
! /cm 1 2
, 0- 20 1.12 1.05 1.06 1.06
, 20- 60 1.16 1.23 1.10 1.10
60 - 100 1.21 1.26 1.14 1.14
1 2.3
, | o 2.4
575.9 mm, ’ 4 2002 , (4-10
-6 26.9 %, 7-10 ) 0- 20,20 - 40,40
64.2 % 7 1723.9 - 60,60- 80 80-100cm5 ,
mm ( Robinia pseudoacar 2 , 2003
cia) ( Pinus tabul aef ormis) ( Platycladus orien- TDR ' 5 '
talis) (Malus pumila) @)
(A rmeniaca vul garis) ( Pyrus hopeiensis) 2.5
2 (H-1400DF) ,
2.1 ’ ’ e
’ : 0.5cm 1400DF 60 70 min, ,
2m, 1.7m 1 2, (105 ) ,
1996 ,1998 ,
, n (r/ min) Y (10° Pa)
: 5cm 2002 Wi=- (L12%x10° 8 xrxrd) (r cm)
, v,
- 12002 swe = (W : ) ]
1 3
la /'m /cm /'m 3.1
9 2.85 3.06 1.0 ' '
8 4.15 3.02 1.3 4-10
1 10 3.26 4.12 1.8 , (4-10 )
2 ’ 2.98 3.41 1.6 [18) 4- 10 521.4 mm 2002
2.2 430.7 mm, ,
, , 2003 870.2 mm,
, , (2] 3 2002 2003
2002 ,
: ( R=0
3 2002 2003 mm
Wi = Wo+ P- ET- Rs- Rf (1) 4-
“Wo (mm) :Wr —— 4 5 6 7 8 9 10 10
(mm) ; P— (mm) ; 2002 29.2 41 101 52.5 55 112 40 430.7
ET—— (mm) , 2003 60.2 36.2 55.2 69.2 440.2 134.2 75 870.2
R —— (mm) ;R —— (mm) 2
, 5cm, ET = P-AW (4)
) , Ri =0, , (4) , )
(1) 4 1



2003 8 , , 5 1
2 (3
4 2002
4 5 6 7 8 9 10
/mm  29.2 41.0 101.0 52.5 55.0 112.0 40.0 430.7
AW/ mm 5.6 - 38.7 26.7 -30.1 -51.1 37.3 11.6 -38.7
ET/ mm 23.6 79.7 74.3 82.6 106.1 74.7 28.4 469. 4
AW/ mm 6.6 -29.5 29.2 - 27.7 - 39.3 35.6 14.8 -10.3
ET/ mm 22.6 70.5 71.8 80.2 9.3 76.4 25.2 440.9
. AW/ mm 6.2 -33.1 20.4 - 40.8 - 41.3 38.7 17.0 -32.8
ET/ mm 23.0 74.1 80.6 93.3 9.3 73.3 23.0 463.4
AW/ mm 5.2 -32.1 23.1 - 34.2 - 43.5 9.5 14.4 - 27.7
ET/ mm 24.0 73.1 77.9 86.7 98.5 72.5 25.6 458.3
5 2003
4 5 6 7 8 9 10
/mm  60.2 36.2 55.2 69.2 440.2 134.2 75.0 870.2
Aw 22.4 -35.9 - 23.8 -31.6 75.3 72.9 28.3 107.6
R 0.0 0.0 0.0 0.0 252.9 0.0 0.0 252.9
ET 37.8 72.1 79.0 100.8 112.0 61.3 46.7 509.7
Aw 22.0 -28.0 - 15.7 - 16.8 64.3 78.7 31.1 135.6
R 0.0 0.0 0.0 0.0 275.6 0.0 0.0 275.6
ET 38.2 64.2 70.9 86.0 100.4 55.5 43.9 459.0
Aw 16.0 -33.5 - 26.1 - 24.9 49.7 73.4 32.7 87.4
1 R 0.0 0.0 0.0 0.0 285.5 0.0 0.0 285.5
ET 44.2 69.7 81.3 94.1 105.0 60.8 42.3 497.3
Aw 15.7 - 27.4 - 22.5 - 21.5 71.9 71.0 29.4 116.7
2 Re 0.0 0.0 0.0 0.0 264.1 0.0 0.0 264.1
ET 44.5 63.6 77.7 9.7 104.2 63.2 45.6 489.4
= MWE —O- WM —o— ik - M
180 r —A— ¥R —o—HJ2 1 180 asor = 1 = 2 1180
160 | 400 f {160
g 140 | g 350 | 1140 g
w120t - 300 f 1120
% 100 | % 250 {100
® osot $ 200 § 180 &
¥ 60} & 150t {60 &
S 40t S 100 | {40 &
20 f 50 f ﬂ 120
. ‘0o O LT
4 5 6 717 8 9 10
A #
1 2002 2003
2002 430.7 mm, 4 : ,
4 , , ,
, 5 2003 ( ) 2002
, . 4 , ( ) 1 2
6,7,8 ,
, , 3.2
50% 60 9%, 208. 5 3.2.1
mm, 48.4%, , ,
9,10 ,
, , « ) ( )
2003 2002 ,

) ,5,10



44 - 15

) 2 )
-0.02 0.03MPa , 4 6
- 2.0 MPa , - 2.0 MPa , , )
) ) ) , 7 8 ,
-1.0 MPa , , 2002
, -1.0 MPa , , 1
1 2 , 2003
( 6 , 8
, , 6 9 10 , , )
) ) ) , 2002
8.0% , 1 2 , 1 2
, 2003
) 8 )
6
| %
| % | %
(= -0.03 MPa) (<-2MPa)
cm (-0.03 -1MPa) (-1 -2MPa)
SWC=14. 03 - 01707
40 - 60 >17.2 17.2 9.5 9.5 8.4 <8.4
R?=0.914 n=25
SWC=13.67W - 0178
40 - 60 >16.9 16.9 9.1 9.1 8.0 <8.0
R2=0.939 n=25
SWC=15. 428y - 01624
40 - 60 >18.8 18.8 10.6 10.6 9.4 <9.4
R?=0.871 n=25
SWC=16. 024 - 01514
2 40- 60 >19.8 19.8 11.3 11.3 9.9 <9.9
R2=0.892 n=25
0-1m
301 M 25 p —B— 20024 Mk
—— 20024 —0— 20034
25F  —O— 20034 ———- ERK s SE

. -——- TRk IHE R
Rl .
15
ﬁ 10 5 °f D\D\\Q/
51 5r \/
0 1 i 1 1 1 i J o 1 1 1 1 A 4 J
4 5 6 7 8 9 10 4 5 6 7 8 9 10
A# A
30r 25 -
—o— 20028 TR e
. 25F  —O— 20034 20t
s ———- KIS .
20
% T W s |
g 154 zﬁ
H ! ® 0 z il
X —A— 20024F W
st \A/ 5 —o— 20034
6 ———- TRK s S
A 1 L 1 1 L J 0 1 ' 1 1 1 1 J
4 5 6 7 8 9 10 4 5 6 7 8 9 10
A# At

2 2002 2003
2002 1 2 )



1 45 .
3.2.2 [J]. ,2001 ,14(5) :74-78.
, 11 [2] : : [J1.
, , ,2005 ,22(1) :116-118.
, 4 , [3] : : : [J].
) ,2000 ,14(4) :87-90.
4 [4] :
7 2000 - 2004 [J1. ,1999,5
4 (4) :4551.
7 % [5] , , v
1 2 [J]. ,2005 ,22(2) :167-170.
2000 11.3 9.6 17.3 18.4 [6] Wullschleger S D ,Meinzer F C,Vertessy R A. A re
2002 14.8 12.4 15.2 16.8 view of whole-plant water use studiesin trees[J]. Tree
2003 15.2 9.1 15.0 19.2 Physiology ,1998 ,18:499-512.
2004 16.3 14.2 17.0 17.4 (7] ' ' .
2000 2003 4 [31. ,2003 ,25(2) :1-7.
, 8 , [8] , .
1999 - 2003 [J]. : ,2003,27
402.3,489.8,432.6(4- 10 ) 485.5 922.5mm, (6) :93-97.
1999 - 2003 [9] i , o
, [J]. 11994 5(2) :210-213.
, [10] , , ,
, ( [J1.
1.7m), ) ,2003 ,31(4) :149-153.
4 [11] : : [91. ,
(1) ’ : 1996 ,32(4) :378-381.
1 2 (4-10 ) ,2002 [12] ’ ’ i
440.9,469. 4,463. 4  458. 3 mm; 2003 ) 1. 1999,
459.0,509.7 ,497.3  489.4 mm 10(2) :45-48.
[13] , , .
510 [J]. ,2004 ,2(2) : 84
87.
[14] Lachenaud P, Montagnon C. Competition effects in
) , cocoa ( Theobromacacao L.) hybridtrials[J]. Euphyt-
ica,2002,128:97-104.
’ [15] AlarconJJ,Domingo R,Green SR ,et a. Sap flow as
’ 1 5 ’ an indicator of transpiration and the water status of
8.0%.8.4%.9.4% 9.9%, young apricot trees[J]. Plant and Soil ,2000 ,227 :77-
85.
[16] Steve Green,Brent Clothier. The root zone dynamics
' of water uptake by a mature apple tree[J]. Plant and
' Sil ,2003 ,206 :61-77.
’ [17] Ferrara G,Hore J A. Comparison between different
3) methods for measuring transpiration in potted apple
, ( 1.7m) . trees[J].Biologia Plantarum ,2005 ,46(1) :41-47.
[18] , , .
’ [3]. ,2004 ,25(3) :35-39.
’ [19]

[1] , :

[D]. : ,2004.



