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Dynamics of Soil Water Under Larix principis- rupprechtii
Plantation in the L iupan Mountains

YAN G Minyi' , DU A-peng’ , WAN G Yanrhui®
(1. The Forestry Administration of Yuanzhou District, Guyuan, Ningxia 756000, China; 2. China Eucalypt
Research and Development Centre of State Forestry A dministration, Zhanjiang, Guangdong 524000, China;
3. Research I nstitute of Forestry Ecology, Environment and Protection, CAF, Beijing 100091, China)

Abstract :By using Equi tensometer and time domain reflectmetry (TDR) ,afixed - position monitoring was
made on the dynamic characteristics of il water under L arix principis- rupprechtii plantationin the Li-
upan Mountains. The results showed that the dynamics of soil water could be described as relatively wet-
ness period, durative consuming period and fast accumulating period. According to soil water utilizing
character , the vertical soil water dynamics with soil depth can be divided into 3 layers: faintness- utilizing
layer (0- 20 cm) , mostly - utilizing layer (20 - 60 cm) and adjusting layer (below 60 cm) . Sgnificant corre-
lations existed between il water storage and meteorologica factors as the lar radiation, ar temperature, vapor
pressure defidt (VPD) and the s3p flow flux(P<0.01). Carrieson the multi-dimensona gradudly regresson a
nalys s to variousfactors, the multi-dmendona equation of motion between the 0 - 60 cm various il layers il
water - hold ng capacity with the meteorological factor was obtai ned.
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, 1975 2615 m,
5.8 , 90 130d, 380
, 650 mm, )
: 1 420 mm, (4]
) 1z
) , 20 mx20 m
, 1
20a, 1650 /hm?,
1 0. 65, 40 %,
(Hippophae rhamnoides L .) (Carex ri-
(106°09 - 106°30 E ,35°15 - 35°41' N) gescens Franch. V. Krecz) (Artemisia
, 25.4 km* , sacrorum L edeb.)
1
/ /
cm (g- cm™®) ! % ! % ! % ! % ! % ! %
0-10 1.08 56. 88 52.28 4.60 52.71 48. 44 48.17
10- 20 1.02 66.71 61.31 5.40 65. 45 60.05 59. 65
20- 30 1.09 58. 46 53.93 4.53 53.81 49. 65 49.04
30- 40 1.11 55.44 48.36 7.08 50.09 43.68 43.44
40 - 60 1.08 57.06 49.00 8.05 53.34 45.67 45.31
60 - 80 1.05 58.95 46.58 12.37 56. 32 44. 45 44.07
80 - 100 1.09 56. 60 46. 25 10. 34 52.13 42.52 42.13
SF- L .4
2 , Delta- T
2.1 DL2 )
2008 4 20 4 5 min
( Ecomatic EQ15 25
EQ18 ), 3 : 0-20,20- Excel SPSS11.0
40 ,40 - 60 cm , 5-10
, , 3
5 min , 6 Trime 31
(TDR) ,
15 1
2.2 ’
, 2 '
LI- COR L1- 1401 '
(Agro - Meteorological Station) ,
(W' m?)
(mm) () (%) (m/
5 20cm 40 cm () ’
, 5 min
2.3 )
) 4 ' '
1 , (TDR) 15 1
2.4
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0- 60 cm ( 2 - 479.8 kPa, 0.387 6:20 - 40 cm
°\=40 90—20cm ®20—40cm  x40—60 cm - 1511.6 - 29. 7 kPa,
i - 1217.6 kPa, 0.239 5:40 - 60 cm
5 ©1209.2 - 83.2 kPa,
% - 837.4 kPa, 0.378 2
% DA
[=2 o]
100 30IO 6(;0 9(;0 12I00 15I00 0.8
13K #/kPa -200
1 § -400
ﬁ?R -600
1 , ,40 - 60 % -800
cm ,0- 20 cm ;ﬂjjggg
, 40- 60 cm -1400 SO
, , 0-20cm :%)(Eé_mﬁ 020 0m ~e-20—40 cm ~4-40—60em
! 2 2008
(3 9
0- 60 cm 2) ’ ,
2 9 8
fem 11 1 55 d 184 mm
0-20 y=0.4008x*** 0.9370 0- 20 cm _ 4.4 -691.1kPa,
20- 40 y=0.4069x " 0.9332 - 46.4 kPa, 2.4128; 20- 40 cm
40 - 60 y=0.4274x'0'1036 0.9744 , - 1 480.1 - 3.3 kPa,
3.2 - 278.4 kPa, 1.589 440 - 60 cm
2 0- 60 cm - 1224.4 - 3.4 kPa, - 371.0
kPa, 1.4790 9 6 9
) 9 , 45 mm,0- 20 cm
9 7 12 5 d , - 817.5
3 te] kPa - 44.3kPa; 20- 40cm 9
(1) 5 7 11 4d , -1511.6 kPa
, (5 4-21 - 858.4 kPa,
18 d 2 mm) , 9 22 9 6-9 40 - 60
, , , cm 0-40cm
0- 2d , 9 22
20 cm 5 4-21 - 98.7 , 0- 60 cm - 10
-14.0kPa, - 46.5kPa, 0.5888: 20  KPa
-40cm,5 4-21 - 241.5 3.3
-27.7kPa, - 87.0kPa, 0.7950; 40
- 60 cm 5 4-21 - 74.1 2 ,
-11.3kPa, - 38.0 kPa, 0.657 1 ,
(2 5
9 , : ( 3,
, [6] ,
(1) (0- 20 cm)
5 22 -9 , 109d, :
114 mm 0- 20 cm ,
- 818.8 - 109.2 kPa, 32.9 65.9
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mm, 44.0 mm, )
6.8 mm 2007 U ,
0- 20 cm
80 % , 0- 20 cm
3 2008
/ mm / /
0- 20 cm 20- 40 cm 40- 60 cm / mm mm / mm mm
0504 0531 -16.7 -17.1 -18.2 51.5 2 33.1 - 30.6
0601 0630 -3.9 -2.5 -5.5 32.2 35 29.5 - 14.8
07-01 07-31 -0.8 -0.3 -0.9 50.2 35 40.7 - 53.9
0801 0831 -2.2 -0.4 -0.7 38.1 35 31 - 30.8
09-01 0930 32.8 32.7 32.8 32 179 22.7 26
1001 1031 -2.4 0.6 1.4 22.9 14 22.7 -31.2
total 6.8 13.0 8.9 226.9 300 179.7 - 135.3
(2) (20 - 60 cm) 9 | ,0- 60 cm
60 cm
( 4, 4 0-20cm , 0- 60cm 60 cm
(48.8 %) ,
, , 20 - 40 cm 40 -
60 cm ,
, 20- 60 cm
20- 60 cm :
21.8 mm( ,20 - 40 cm mol
'8 4 33 3 2 28 2 3 3
13 mm,40- 60cm 8.8 mm) , 20 - 60 cm b Y & b b o & S
<o (=1 <o (== [==] <o (=1 — —
, 2 20 H# (H-H>
-40cm 40- 60 cm 3 2008
' (20 0- 60 cm
- 40 cm) (40- 60 cm) : , 0-60cm
(20 - 40 Cm) : - 135.3 mm,
- 1511.6 - 3.3 kPa, ' 135.3 mm
- 821.8 kPa, 0.717 1, !
’ 60 cm
60
(40- 60 cm) : 8
- 1224.4 S 40
- 3.4 kPa, - 616. 5 kPa, ﬂg
0.708 7 4 20
W&
1 1 %
0 J
(3) (60 cm ) :60 cm +B/em
0- 60 cm 4
3 ’ 5 - 8 ,0 - 3. 4
60 cm , 0- 60 cm
60 [89]
cm 0- 60 cm
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(201 , (P<0.01), 0.237,0.725,
(1 0.340 0.329 0- 60cm
4 , 0-20cm ;
(mm) V PD :
(P<0.01) , 0-20cm :SW; = 96.725- 2.877T
0.442,0.778,0.561 0.432, (R =0.605, P<0.05)
(P<0.01) , 20- 40 cm :SW. = 86.129- 2.334T- 0.076P
0.332 0.299; 20 - 40cm (R =0.572, P<0.05)
(mm) V PD 40- 60 cm :SWs = 82.494- 1.910T- 0.270P
(P<0.01), (R =0.540, P<0.05)
0.333,0.755,0.451 0.529, 0- 60 cm :SWiota = 263.163- 7.017 T+ 0.068 P
(P<0.05), (R =0.598, P<0.05)
0.195 0.159:40- 60 cm (mm) : SW —— (mm) ; T—
VPD ();p— (mm)
4
/ / / / V PD/ /
cm (L-d?h / (W- m?2) ! % / mm kPa kPa
0-20 -0.4327° -0.442"° -0.778"" 0.332 0.293"" -0.561"" 0.299 "
20- 40 -0.529" " -0.333"° -0.755"" 0.195° 0.136 -0.451"" 0.159"
40 - 60 -0.329"" -0.237"° -0.725"" 0.070 0.038 -0.340"" 0.028
0- 60 -0.452"° -0.363"° -0.7727° 0.220 *° 0.176" -0.4757" 0.183"
* ok P<0.01; * P<0.05;n=181
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