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Abstract: Stable isotope techniques provide a new approach to study soil water movement. The process of water movement in soils under two
kinds of plant types Coil tea and corn) were studied based on the observed values of hydrogen and oxygen isotopes of precipitation and soil water
at different depths in red-soil sloping land. The results showed that stable isotopes of precipitation in this area had obvious seasonal effect and
rainfall effect. The stable isotopes at 0-50 ¢cm depth in oil tea forestland and at 0-40 ¢cm depth in corn cropland increased with the increase in
depths respectively, but they had the opposite tendency after rainfall in arid time. The stable isotopes decreased with the increase in depth
below 50 ¢m depth in oil tea forestland and below 40 em depth in corn cropland where evaporation influence was weak. The infiltrate rate of soil
in oil tea land was affected by precipitation obviously, and it was about 50-100 mm/d after 2-3 days in heavy rain, slowed sharply later, and
soil water at 50 cm depth often became a barrier layer. The permeability of soil in com land was poor and the infiltration rate was lower. The
change of stable isotopes in soil water in red soil hilly region was mainly affected by the mixing water which was formed by the antecedent
precipitations and evaporation effect took the second place. The evaporation intensity in oil tea land was lower than that in corn land> but the
evaporation depth was higher.
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Table 1 ~ Statistic characteristics of isotopic composition in precipitation, different depths of soil water at slope of red soil
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10 11 -8.20(3.50) —57.50(29.47) 10 —4.66(2.62) -32.29(20.95)
20 14 -7.79(3.31) - 53.78(26.86) 9 - 6.44(3.94) —43.08(33.70)
40 15 -5.80(2.26) -37.28(18.76) 10 -5.97(2.80) -37.60(26.17)

K 50 15 -6.05(2.13) —38.54(20.00) 6 -2.80€0.93) -12.83(9.01)
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Table 2 Mean variance comparison of isotope values of soil water in different soil layers
10 em 20 em 30 cm 40 em 50 em 70 em 90 cm 110 em
10 cm - 0.747" " -3.8737" " -0.645" " -1.337"" -0.853" " -1.082" " -0.905" "
(4.103) (-31.901"*) (-8.086"") (-14.295"") (-10.220" ") (-11.772**)  (-11.480" ")
20 cm - -4.621"" -1.392"" -2.0854" " -1.600" " -1.829" " -1.651""
(-36.004"") (-12.189"") (-18.398" ") (-14.322" ") (-15.875"") (-15.582"")
30 cm - 3.229" " 2.535"" 3.021°7 2.792" " 2.970" "
(23.815" (17.606" * ) (21.6827 ) (20.129" ") (20.4227 )
40 cm - -0.694" -0.208 -0.437 -0.260
(-6.209" ") (-2.133) (-3.686) (-3.393)
50 cm — 0.486 0.257 0.434
(4.076) (2.523) (2.816)
70 cm — -0.229 -0.052
(-1.553 (-1.2600
90 cm — 0.177
(0.293)
110 em -
D« FIR p<0.05 BETEZESR, « « KR p<0.01 BB FPEZ R, 7I0A G oD 2 #r45 R
#3 IHRAKEMIREZREAESH
Table 3 Multifactor analysis of variance for the effects of site and season on the isotope values
ey . 0 — . b :
EREENES F 1l Sig. iy 2375 F A F 1l Sig. I 75~V 77 F
R IR 65 18.815 0 1057.00 65 19.571 0 76 428.645
AR 1 2928.94 0 2531.38 1 1 538.56 0 92 435.984
)= 7 7.966 0 43.194 7 11.719 0 4.928.666
AT 4 125.204 0 432.84 4 135.115 0 32 470.757
JuBL 3 41.891 0 108.614 3 46.38 0 8359.522
T x T 25 4.941 0 106.768 25 4.55 0 6834.029
T2 x b 16 9.762 0 134.996 16 9.268 0 8908.826
A B % AT 2 2.404 0.096 4.156 2 1.587 0.21 190.713
TJE x AP x Z=4T 8 5.221 0 36.095 8 4.931 0 2369.821
BRI 92 79.513 92 5527.328
b 158 6635.53 158 308 573.455

s SRl UL 4Ca) FER 1] R, d 1 4 o7 BLK
550 em A 25 R VG i I8 B K d5 K AH . I ZS AR 50 em
DA 387K 73 [F) A 25 7 12 0 Bt VR B sl 2D, 728 R 5% T
PR . AN I 4Ce)IiE Al LUK Y, 52 g 2R AR
ey T R 2R R A T LA H] 110 em F A2 HVR
WFFCIX K M H 117 28 o BN, B K G + 4
F 22 IR/K R B K R A 5 m W L & 4Ca) 4
(4D ] HHFEZE 10 em THKEE FALZEH W]
B >20 em, HAE 20 em 2T AN B 1493 55,5 H
o A B B K B 2D, X R A SE A 2 30 em. 20 em
ZeAT v RESE (TR S I R R, K RS K %
BIBEK NSRS K 1) T3 R FE W, 20 ~ 40 cm
A 28 AR A8 K, 52 K WY HfE RS I 33w DL 213K 90
emL AP 4CAD T W] LAHE T H K 19 5 K28 AR FE
I 90 em ZE AT LR AT IIZR AR oK T 8K K
FEZ 3 AT R : (D248 1k Y AR 2R 501 5%

Wi ROK ML SE R X K )2 0 ~ 20 em K ZE KR
Wi WY 8 Sl AR ANTR AR, AR REAR RN AR 2 )2
WP, MR RRRE N T EoK . AR RAR R RIE,
JEIIE 0~ 40 em HLAR F 20 A0 %548, 7K 43 18 3% P i,
AE IR P S T KR . B2 BRI ) (1) 5% ), 1 43¢
TKFEHS AL AE B K T R B JE 4 4 2 ~ 5d T H, 1%
FEZ Bk LUK . @52 B LI A5 IR 5 ) AKX
B ZR AR 40 ems 50 em I A )47 26 82U AR 10 1
P 50 PE U T 2 7R : 0 ~ 20 em 4 B 5025 20 ~ 40
(50) em AAh 12, FEARTCHF A5 40(50) ~ 90 em BRA
TRBEET 2, TR 90 em BLF AR RS
L IE Y O W B BIA 40 ~ 50 em TEE AT S
MG ST, HE LR T —w K kA &4k
SERTHE . MR K AE 40(50) em BL R I& W .

Xof T K G T S K AR e A Ay %, R
JZ 10 em AR/, XK BEKIG 2~ 5 d BRE
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Fig.4 3D change of soil water continuously in different months
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