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Characteristics of Forest Soil Infiltration and Water Holding Capacity in Different Succession

Stages in the Upper Reaches of the Bailong River

ZHANG Jin-wu, WANG Li~

(College of Forestry,Gansu Agricultural University , Lanzhou 730070 ,Gansu »China)

Abstract: Soil infiltration and water holding capacity have important effects on forest ecology and hydrolo-
gy. In order to understand the characteristics of forest soil infiltration and water holding performance at
different stages of succession in the upper reaches of the Bailong River,a double-ring tool method was used
to study the soil in this area,and the indexes such as soil bulk density,porosity,water holding capacity,in-
filtration rate and root content were measured. The results showed that 1) the changes of bulk density,wa-
ter holding capacity and porosity of forest soil in different stages of succession were more obvious,and the
relationship between soil bulk density and water holding capacity and porosity was inversely proportional
with the increase of soil depth. 2) Soil infiltration rate varied in different soil layers, but the overall trend
was that the initial infiltration rate=>average infiltration rate=>stabilize the infiltration rate. The permeabil-
ity of 0—10 cm shrub soil layer was good,and the permeability of 10—40 c¢m red birch soil layer was better
than other stands. 3) Kostiakov model had relatively high accuracy in soil infiltration fitting of different
vegetation types and different soil layers,especially for shrub,which was the best model to describe soil in-
filtration characteristics of the shrub land in this study area. 4) There was a negative correlation between
the crude root and soil infiltration,and a positive correlation between the capillary water holding capacity,

between the fine root and the medium root and the capillary water holding capacity.
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Table 1 The characters of sample plots
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Table 2 Soil density characteristics statistics
FEH K R E A SEIN e EE EBE EBE
xa /cm /(ge+em ) 7K i /mm F7K i /mm FLBLEE/ % FLBRRE/ % F7K i /mm
N 0~10 0. 80 284. 89 156. 30 9.53 9.29 171.11
10~20 0.91 341. 80 200. 16 19. 30 12.91 213.22
20~40 1.15 135.11 58. 60 7.52 8. 86 67.43
EAR N 0~10 0. 50 518.32 295. 32 21. 59 10. 99 348. 44
10~20 0.77 345.75 202.98 19.77 11.18 259. 31
20~40 0.91 324.75 214. 34 17.57 9. 94 235.25
EZZN 0~10 0.42 580.18 397. 35 21.73 9.72 505. 21
10~20 0.53 473.07 323.67 20. 84 7.52 404. 22
20~40 0.58 462.43 291. 99 20. 22 6.89 373.47
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Fig. 1 Analysis of forest soil bulk density and water holding performance in different succession stages
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Table 3 Comparative analysis of soil infiltration rate of different soil layers
L ORI B T B R 15 b i
b 25 Y . -1 R - -
/cm /(mm ¢ min_ ) /(mm * min ) /(mm * min ) /(mm * min )
THE M 0~10 6.83+3.81 4.48+2.35 5.59+2.09 359.07+168.61
10~20 3.56+1.29 1.8640.63 2.4140.80 149. 47450. 94
20~40 3.02+1.22 1.6540. 89 2.18+1.23 132.23456.19
FAR 1Y 7N 0~10 5.55+2.10 3.76+1.50 3.98+1.60 301.21+120.05
10~20 6.42+3.74 5.51+2.12 5.36+2.16 440.57+129. 88
20~40 4.95+2.90 4,18+2.57 4.54+2.81 334.13+85.74
YN 0~10 2.21£1.11 1.7740.59 2.237£0.83 141.91£67.12
10~20 2.79+1.23 2.47+1.67 2.47+1.07 197.68473.76
20~40 2.97+1.30 2.334+0.79 2.4841.06 186.41471.98
3.3 tmAsIEEY AT 2.21~6. 83, Ho M 0~10 cm 1) a

A B S — A B I TR) 3 DR Y ok B A )
IR A B RAR K T AR RN R [
B B AR B R R 2 19 A B = R AR TR AR
B R OR 25 A A R . Bt 2R Kostiakov 2
A Horton ##Y | Philip 8 8 %F £ + 2 49 - K 53
A B it B HEATEL

2 4 7T LA Kostiakov T A S H o

Ef KX S5 HEMAE 0~10 cm +HEWTHH A 3B BUR By
RIGAE —B, BRI 0~40 cm 22N o fH
BN T H AR RN 45 2 1, ULEA A A2 bR 1 4
P4k 2 T HAL 2 M, o HA T 0.06~0. 24,
HENAE 0~40 cm 12N b (EBEK, Ui I\ 1 5
AV 1 A B I [ 2k el R gt Philip 7 #Hh B {H
fE 0.33~2.70,E—& 2 LAl DL BT 46 A8 3



5 430

KA A VL B RO B BEAR AR £ B AR K R AT

45

R F/N,BEE KA HAEEN 0~10 cm -2
B XSS HE N 0~10 em 2 W) IA A S B K
(R 45 SR A — 3,

AN [+ 5 B B AR bR = R[] )2 1 A B i R
ARG LUHBE B R A E RER? R R
KGR R i, R A G R TLUE
th . Kostiakov B R[4 H & REAE 0. 26~0. 86,12 42
P 0~10 em + )2 WA E R EUIR /I ; 78 Horton £5 4
oL B REIE 0. 22~0. 77, H 5 ZECA AR /N, 3
B R H 2% 5 Philip SE8H) 8 R A 0. 23~0. 68,15
HHWE 2, BIREF, Kostiakov B B 481 & B9 5%
AT, I G E DA B BRI A 8 M AR DL X

B K A N B FRAE
3.4 REEMESTIESE HAMENXE
PR R 5 3 2 [0 B 45 I8 il K FL B, fili
Pt A 0 T 2 TN 3 R, = R AL B AS 3 € L a0 i X
TIEBEFERE W, NRSATUELCHRY
THABBRE AE FEELABRERAMLKER,
It H IR B B E A R AP AR S A B
REFEHLLR PR ESAE . EEEL
Bt CHEZKBE D S AAHCOC R, SR 5 T IEA B ER
RIEMG, 5A®R EBEARELEAMELR, H
HROHLAR L PR 40 AR 5 EL A 24, 23%. 32, 25%,
43.52%.,

R4 NEEBEPSHHEEIRER

Table 4 Regression analysis results of parameters in the infiltration model

LW F A, =at "
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b 2 Y T2/ em
a b R? ; I,—1, ¢ R?2 A B R?

LN 0~10 6.83 0.15 0.81 4.48 2.35 0.15 0.73 4.48 2.70 0.67
10~20 3.56 0.24 0. 86 1.86 1.70 0.19 0.77 1.86 1.78 0.68

20~40 3.02 0.23 0.70 1.65 1.37 0.18 0.58 1.65 1.64 0. 60

AR YN 0~10 5.55 0.15 0.57 3.76 1.79 0.34 0.57 3.76 1.42 0. 45
10~20 6.42 0.06 0.41 5.51 0.91 0.28 0.42 5.51 0.93 0.35

20~40 4. 95 0.06 0. 86 4.18 0.77 0.15 0.75 4.18 0. 89 0.71

LN 0~10 2.21 0.07 0.26 1.77 0.44 0.10 0.22 1.77 0.47 0.23
10~20 2.79 0.13 0.31 2.47 0.32 0.22 0. 40 2.47 0.33 0.32

20~40 2.97 0.08 0. 45 2.33 0. 64 0.17 0.39 2.33 0.78 0.42
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Table 5 Correlation analysis of root biomass with soil permeability

and water holding capacity
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