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Water Holding Capacities Under Different Vegetation Types in Bashang Area of Hebei

Province

LIU Jinhao!, XIN Zhongbaol*, SHEN Hanyuel, LIU Shanbao!, YAN Tengfei2

(1 College of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China; 2 Forestry Bureau of Zhangbei
County, Zhangbei, Hebei 076450, China)

Abstract: In this paper, different vegetation types in Bashang area were selected, soil moisture under different suction in
different soil layers were measured by a high-speed centrifuge, and water characteristic curves fitted using Van Gennuchten model
in order to analysis water retention characteristics. The results showed that soils in the study area are sandy with the bulk density
of 1.59 g/em®. Soil water characteristic curves were similar under different vegetation types, all in the shape of "rapid decline -
slow decline - stability". Farmland has the strongest water holding supply capacities. Water holding capacity was the lowest under
Populus, and water supply capacity was the lowest under Caragana korshinskii. Average soil wilting coefficient of non-farm land
was 8.69%. As depth increased, soil water holding and supply capacities and wilting coefficient decreased. In Bashang area, high
water consumption trees should be gradually reduced and sustainable system of trees, shrubs and grasses should be established.
The above results can provide theoretical basis for determining soil wilting coefficient and soil dry layer and selecting vegetation
reasonably in Zhangbei area.

Key words: Bashang; Vegetation types; Soil water retention curve; Van Gennuchten; Water holding capacity
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Fig. 1 Studied area and sampling sites
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500, 1000, 1500,2000,2500,3000.4000.5000.
6 000. 7 000 r/min, Z5.0» 120 min, A7 A #0455
WG, B EFERA B P T 2 EEFRE . R Van

Genuchten LR 4 HEK M FHIE ML HEATHLA Y, 24

KN

0-0r
Os—60r | 1+(ah)"

T

©)

Hf: 0 WABIE KR (em’/em®); or JERH &K
(cm’/em®); Os MHIFNE K (em’/em?); 7y 3K %
J1(Pa); o HEIEHSEMEL; . m 5 HOK
SHFREIM R AIERA S5, K, m=1-1/n,

1.3 LkABE

FOK 25 B2 3K AR A 2R fR R, B BffE K
W 378 A5 [ 7K e A AR AR M o bl 78 o o
BEKPEREAEEE 45", B Van Genuchten Y]
2, HAKREEMAXN:

amn(@s — Or)(a * h)

C(h) =

D+da*HY]MH

AP R LRI A K (D).

)

1.4 ¥IESH
K H Excel 2016 F1 SPSS 20.0 #f4FHF % #
AbFRS3HT, Origin 2017 T2l 3K A3 FefiE it 4k .

2 HERE4SWH

201 TIEMR

9% XN RAE 2SR T 38y g Tab 4, B2
AP KRR RL AL, BbRif 2%, (I 80.84%, %
BARA, BR G HALHK 1.76%(F 1), WA
RKRUORE , RHT RN R & B>, 7 75% A1,
P gk, ML, AR b RD R S AR N, T
AFEHL DR B 2, femik B 92.04%, Fki
FHRWIEAAHR . WA+ ZRE, Wk &b s
- JE VR BE W BN AS TG I, R B e B R IR
W . PR IX LA ER K, FHA 1.59
glem’, B LJZRERIN, L HEAE/NE LT
FERTAT MR 2B o b PR B - e
A (1.41 g/lem®), FrackEm e g™ E, 3%
REKK(.67 glem’),

F1 FREHLER T IERTEMK
Table I  Soil particle size compositions under different vegetation types
A 2 (cm) At
Fhi <2 um(%) BHRL 2 ~ 50 pm(%) HRE 50 ~ 2 000 pm(%) JOTHl A% B T (g/em)

) 0~15 1.53+0.12 aC 20.30+0.87 bB 78.16 = 1.00 cB b+ 1.56
15 ~30 0.76 = 0.09 bB 13.60 £ 0.63 cC 85.63 +0.71 bB w+ 1.60

30 ~45 1.54+0.03 aB 26.64 + 0.44 aA 71.82+0.44 dD W+ 1.73

45 ~ 60 0.71+0.07 cB 13.03 £ 0.69 cC 86.25+0.77 aB T+ 1.68

¥k 0~15 1.16 £ 0.05 bD 19.20 +0.35 aB 79.66 + 0.40 bB v+ 1.61
15~30 1.43£0.10 aA 19.32+1.12 aB 79.25 +1.22bC 1t 1.67

30 ~45 0.82£0.01 cC 15.94 +0.26 ¢cB 83.24+0.25 aB W+ 1.68

45 ~ 60 1.19+0.02 bB 18.39 + 0.08 bB 80.42 +0.07 bC v+ 1.71

A i 0~15 1.76 £0.12 aA 26.59 + 1.39 aA 71.64 +1.50 cD w+ 1.32
15 ~30 1.43 £0.37 bA 22.78 £ 0.33 bA 75.78 + 0.36 bD T+ 1.45

30 ~ 45 1.74 £ 0.07 aA 26.81+1.27 aA 71.45+1.22dD [ 1.38

45 ~ 60 1.37+0.07 cB 19.95 £ 0.80 cB 78.68 + 0.86 aC + 1.50

T 0~15 1.68 £ 0.06 aB 22.62+0.42 aB 75.69 + 0.48 cC >+ 1.63
15 ~30 0.21 £ 0.05 bC 7.76 £ 0.46 bD 92.04 +0.53 aA T+ 1.62

30 ~45 0.23+0.05 bD 8.34 + 0.46 bD 91.43+0.51 bA T+ 1.72

45 ~ 60 0.27 +0.10 bC 9.32+1.55bD 90.41 + 1.65 bA T+ 1.68

L% 0~15 0.56 + 0.43 bE 11.71+£3.97 cC 87.72 + 4.40 aA b+ 1.51
15~30 0.76 = 0.07 bB 14.56 £ 0.85 bC 84.68 £ 0.92 aB 1t 1.61

30 ~45 1.47£0.27 aB 22.27+1.80 aC 76.26 £ 2.05 cC W+ 1.63

45 ~ 60 1.60 £ 0.07 aA 22.30 £0.57 aA 76.54 + 0.64 bD T+ 1.59

T RP/NG FREARRIZRR [ — A R B ) )2 IR 22 ) 22 57 (B35 (P<0.05), RS T REANR] 7R A — L R BE AN [RIAE 9l 2 2 2 ]

e (P<0.05), HE A PHIE ARERE .
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Van Genuchten BERDRIAZAEHEIAL 0 ~ 15, 15 ~
30, 30~45, 45~ 60 cm 1 )20 EHK M FFIENZL
31 Van Genuchten fF YR TI S (K 2), 5HRE
BH . BEA I KRR AR B R SRR AR Y, R®
¥I7E 0.97 L I

M AEBOK A RHE T LU, AR AT
TR RE - I SO, B T 5K )
FXEIN, 25 )20 RS K IR el T,
FEE T, REfE 2Bl . 788K iy
BB, HoHb A Y 1 3K R it 2 A BE
U, by SR RAE & 2% . FERRE BB
ANTA] - bR RS A - 3K S AT it e ) v ) s ke 1
HAFRK e
2.3 L EERKEE

T HERK BRI R T 3 E B REK 5 1 g
51, RAHOK S ehSERNEEEIRZ - Rk
SRR 27 B v ) e 0 Sz R 1 2 A ] - 338K Fe T it
&+ 204K ARE (- 2). 0~ 100 Kpa JEJ1iF, A[H
FE B KT FRIE e 220K, BB )
AR EHE R, 100 Kpa JEN)5, ANFEAEHEZE
R K o R 2zl o 28 HLAS e, AN IRIAE g B

RIIK T RAE I AFE I S 22 5. R M i 30K
OIFFIE R 38 T HAAE 252, A 8K o4
TERNER ST HADAE A . Frdk . BETHA . FHLAY
IR M RAE 2 10 1 I OC 2R I Bl - 48 R vk A8 Ak
A, FERRIK T, A HRE L+ Rk fg
K, WEE SRR BE /N, R4k RETFHA .
F b e K BE 7 AR KNS R A

MAERERER AR R |, A TIEGR IS, 145
FKae IR FREEFEE 3), 0~ 15 em +)2 e
BB ERKBE IR, 45 ~60 cm TR EIK,
15 ~ 45 cm +JZHEKEE ST &AL SB[ AETE 2200
Frgk. B, M ERTE L2 EKEE N 2R AR,
A W RN FAS AN TR 2 R R ) 22 5 K A R A
BHEL G T RZ L5, Fok e it & 4B TR
Al WFFEIX AR FAMFEILZRZ 15 em HERLT K
IARA T, R 20 R IEEE A5 B0 1, Rk AR
KRS
24 LEKEE

AN TRl AE R Y 1 HK 25 B 1 5K
W R B TR, WY 107 ~ 1073 3).
BEE T2 UREE N, 40 FK 28 E AT
+HEKE A 1500 Kpa i, HOKSEMEIEHD S
KEN 107 LI, PR ME M 1Pk 43

T2 TIEKDIHERL Van Genuchten 1EE &S5

Table 2 Van Genuchten model fitting parameters of soil moisture characteristic curves

FH B Y VR (cm) Os Or a n m R?

L) 0~15 0.21 0.02 0.006 0 1.31 0.24 0.997
15~30 0.21 0.08 0.000 3 1.87 0.47 0.998

30 ~45 0.20 0.02 0.000 4 3.30 0.70 0.988

45 ~ 60 0.19 0.04 0.002 6 1.71 0.42 0.975

i3 0~15 0.32 0.09 0.001 9 1.69 0.41 0.996
15~30 0.31 0.12 0.000 4 2.59 0.61 0.993

30 ~45 0.23 0.09 0.000 4 2.74 0.64 0.997

45 ~ 60 0.21 0.08 0.000 8 2.23 0.55 0.996

A b 0~15 0.39 0.18 0.001 2 1.28 0.22 0.995
15~30 0.32 0.13 0.000 4 2.59 0.61 0.992

30 ~45 0.24 0.09 0.000 4 2.74 0.64 0.991

45 ~ 60 0.25 0.12 0.000 5 1.43 0.30 0.998

PR /N 0~15 0.25 0.06 0.003 0 1.51 0.34 0.999
15~30 0.32 0.10 0.000 4 3.01 0.67 0.991

30 ~45 0.27 0.05 0.001 6 1.63 0.39 0.992

45 ~ 60 0.19 0.05 0.001 8 1.78 0.44 0.994

T, 0~15 0.40 0.10 0.003 1 1.64 0.39 0.995
15~30 0.59 0.09 0.009 7 1.63 0.39 0.998

30 ~45 0.32 0.09 0.001 8 1.77 0.44 0.997

45 ~ 60 0.30 0.11 0.006 6 1.71 0.42 0.999
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Fig. 2 Soil moisture characteristic curves under different vegetation types
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Fig. 3 Soil moisture characteristic curves at different depths
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Table 3  Soil specific water capacities under different vegetation types

MR R (em)

KIES (KPa)

1 10 100 337 500 750 1 000 1250 1 500

Tk 0~15 1.24x107 1.03x107 2.76x10°  1.30x10° 1.02x10° 7.95x10"  6.65x10* 5.79x10™ 5.17x10™
15~30  6.25x10°  5.41x10*  2.59x10* 3.66x10° 1.86x10° 9.23x10°  5.60x10° 3.80x10° 2.77%10°

30~45  3.68x10*  3.40x10°  1.54x10° 5.85x10®  9.53x10° 1.48x10° 3.93x10"°  1.41x10™"° 6.09x10™"

45~60 4.69x10°  4.43x10°  2.19x10*  3.92x10°  2.24x10° 1.26x10°  8.38x10° 6.10x10° 4.71x10°

¥ 0~15 527x10° 8.25x10° 5.13x10*  9.68x10° 5.62x10° 3.21x10°  2.16x10” 1.59x107 1.23x10°
15~30 4.83x10*  4.19x10° 1.41x10* 3.08x10° 8.80x107 2.43x107  9.72x10" 4.78x10° 2.68x10°

30~45  3.90x10*  3.43x10°  7.55x10° 1.14x10° 2.89x107  7.05x10®  2.59x10° 1.19x10°® 6.32x107

45~60  1.02x10°  4.90x10°  7.57x10° 3.86x10° 1.46x10° 5.40x107  2.66x107 1.54x107 9.82x10*

P8 i) 0~15 7.83x10"  3.13x10° 1.67x10° 8.79x10* 7.08x10* 5.66x10" 4.82x10*  4.26x10™ 3.85x10™
15~30 4.83x10"  4.19x10° 1.41x10* 3.08x10° 8.80x107 2.43x107  9.72x10% 4.78x10° 2.68x107

30~45  4.17x10*  3.68x10°  8.09x10° 1.22x10°  3.10x107 7.56x10® 2.78x10° 1.28x10® 6.77x107

45~60 1.37x10*  9.27x10*  6.19x10*  2.41x10*  1.73x10* 1.23x10*  9.62x107° 7.95%x10° 6.80%x10°

REFHY 0~15  4.25x10°  4.69x10°  5.67x10*  1.65x10*  1.11x10* 7.32x10°  5.46x10° 4.35x107 3.61x107°
15~30 7.07x10"  6.39x10°  6.55x10° 5.08x107 1.04x107 2.04x10®  6.42x10°  2.62x10” 1.26x107

30~45  331x10°  7.22x10°  6.64x10*  1.46x10" 8.86x10° 5.32x10°  3.70x10° 2.80x107 2.22x107

45~60 2.84x10°  4.37x10°  1.84x10* 2.78x10° 1.51x10° 8.00x10°  5.11x10° 3.61x10° 2.71x10°

O 0~15 1.44x107 1.14x10%  7.37x10*  1.56x10* 9.44x10° 5.62x10°  3.89x10” 2.92x107 2.31x10°
15~30  1.15x10"  1.69x107% 9.63x10™* 2.09x10* 1.27x10" 7.61x10°  5.30x10° 4.00x107 3.18x10°

30~45  536x10°  8.35x10°  3.69x10*  5.72x10°  3.12x10°  1.67x10°  1.07x10° 7.60x10° 5.74x10°

45~60 3.28x107  5.81x10°  2.33x10*  4.16x10° 2.38x10°  1.34x10°  8.88x10° 6.47x10° 4.99x10°

T HE P KA RE S UL K A9 A R EFIRE K
RE A5 SS , JE LA PR AR AR, R S St

2=, HilE LR ROKRE R/ R ISR C

2.5

BZEEH

25 M FRAR R KR B I K S i B 248 AR Y. 100
Kpa B0 Al | R AL R 3 3 ) K 2 B
Bkl 107, &M HOKEEHRGN 10% B
A R A e A R K BE ) o, O A
HOFIF R, B 22 HRAT SRR . BEE L JRIR R
B, BOKBET BB 0~ 15 cm L JRAY I
BoKBESIBchf, 45 ~ 60 em 2 +HERKEE S i

FERBOVHHEAROK TR, F3ESKE N
AL, ML IR RAK Sy, SRR
AR ORI ZE 1500 Kpa RSB iy &
KEVERAZE R, RIS ZE RECF R
10.56%(F% 4). BHMHZEREORAL, HA 4.74%, Bk
HuAk, FLAAR BRI ZE R B 10% 1. BIOkE,
BEE IR N, P2 R AR FRREIMP<0.05),

x4 TREHAALEMBERY

Table 4 Wilting coefficients under different vegetation types

+J)Z (cm) T2 Z50(%)

) & A Hh (AN F i AVE

0~15 5.25 12.37 25.64 15.21 8.69 13.43
15~30 4.54 10.40 13.37 10.15 10.38 9.69
30 ~ 45 5.00 9.01 17.19 8.88 10.03 10.02
45 ~ 60 4.15 8.04 16.04 5.53 11.43 9.12
AVE 4.74 9.95 18.06 9.94 10.13 10.56

3 it L, TIEAER. ARV, RN KR

3.0 EEEMEU £ 5ok S FFAE B 2 B9S2

SN Tk S N e S i L A S s

EM IR B s — BT, A Es
AN, PR B R, RIEARSLB S, R
/N, XKW R w kst oK T
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