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Table 1 Mechanical compostition of the soils tested

B REBHEE (% R mm)
L A (cm) Mechanical composition (%, Particle size: mm)
Soil Location Depth

1— 025 025— 005 005— 001 001— 0005 0.005— 0.001 <0.001

et pmEgxz 00— 20 2.64 17.1 56.5 53 84 10.1
Byt pAEN 0— 20 1.08 24 570 8.6 17.7 132
¥+ BAEBE 00— 20 05l 72 48.0 120 18.1 214
®E/L mEmE 00— 20 0% 7.7 311 50 150 403
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5C— 20CR20T — S0C —MEXAREKEFREHBERY, K2EH, BRERK
5 RS KRG XA SRR <% >w=ae" 0 KF, HMXALEBIRBEK
®2 THKBEERB(Y)SEKROMXE

Table 2 Relation between water content (f) and temperature coefficient of the soil potential(¥)

BKEHR  Y=a”
- Tii - ﬂ*};‘?ﬁ:ﬁ éu;aew mgiR  _ AXRK
rrelation Wetting Correlation

Soil range process coefficient process coefficient
5C—07C Y=20.11e"%% —-0.967 Y=33.35"* —0975
aHL 20C—50TC Y=1832e""™ -0.942 Y=67.02¢"12 —0.989
5CT—-2T Y=171x 10/~ 2® —-0.989 Y=3.76 x 10Pe—134 —~0.99%

Rt 0T —0T Y=221x 105751 -0.99%4 Y=378x (e~ *2 -0.992
5C—207C Y=2.10x 10~ -0.992 Y=5.64x 10230 —-0.998

# 20C—TC Y=438x10e*™ —0.981 Y=6.61 x 10°%c-22¢ —~0.998
#8t 5C—-20T Y=1.07 x 10fe - #4¢ -0.999 Y=1.78 x 10pe ¥ —-0.995
20C—50T Y=632x 10" -0.94 Y=1.30x 10%e~2"% —-0.993

MER2AW: (1) E—F8KERXGTRERBELRE, WA EEKHHRE R
BRI mMEmE AR, BEB T > %t > B+ > 84+, DS KENRENTT
M. R2HABHSHOERRMEMBEE, SCT— 20CHR, Mt b By {ER/h
JBFR: B E >t > B> B#EL, AHARKBEBREB I AEMNBEEREK
BES KB B # B L, Bk, EBLTHREE. £20C — 50T H
K, #Et4axERTHEEMABKTRFIARAE L. (2 R—4ACEK, BES
BrAREEERBEAFREIR. {15C— 20 TEKE N 30% i P 4 58k $E
B, BRISATAR RIS R A BN 14.67%. 32.83%. 56.23% & 14.71%.(3) M RK
KEWBEEREOAARHE, WA THEER ST —20CHERAF20C— 5T, #H
BETINE, XFMEHZFHMA, Flmxd g EL & KEN 30% 6F, HEt, Byt
B REB L S5CT— 20 CTH 20 C— 50 CHEK MK $IEF 254 B0 7.56%.
46.55%. 55.42% J 67.93%. ULBAIREEE AT, sK S5 B A X 055 .
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REAKRZEME M EFREAZE)NHEE. FESARE, LS THEl, &HL A6,
EhMAMEMEM 302%, BFTRBER/. HRETRE 6.1%.
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Table 3 The hysteresis characteristics under different temperature conditions

+i% REE WRHeEH  RAEKEEA, (%) iz Af (%) A6, (A0
Soil  Temperature Hiysteresis loop (Vol /Vol) A9=0s—6r (%)
(t) arealcm?) Maximum water (vol /vol)

content difference

5 8.65 1.5 38 30.2
#HEL 20 8.13 9.5 40 238
50 6.92 70 4 15.7
5 6.46 58 M 16.9
Hmyit 20 638 - 48 36 133
50 6.29 44 40 11.0
5 4.46 38 33 115
¥+ 20 347 33 35 94
50 312 3.0 38 79
5 272 1.8 2 6.1
HEL 20 2.50 1.75 32 5.4
50 1.74 20 kK’ 58
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Table 4 Parameters of 4*(f) function fitted with Van Genuchten model

& i Rt 7

Drying process Wetting process
Soil fs or n a r Os or n o r
#HAE 049 0.083 2.051 0.349 0955 0490 0.083 1.691 0.930 0.974
Byt 0460 0.093 2.580 0.553 0931 0460 0.093 1.449 1.332 0.935
# 1+ 0480 0.107 1.282 2.288 0.845 0460 0.107 1.247 5471 0.828
#|jt 0473 0.153 13712 1.202 0860 0473 0.153 1.316 2.107 0.839

FA4TEL, FASTVFERTBEBE O MEm, SR TEEEAER, DR
s, h*(0) E¥ Van Genuchten Xl &4 R LZE(r) K 0955 K 0974
BE, £ STVFEREATUAREREEER T KENER. MEBF L. #L K
#¥®\ 1, hX0)# Van Genuchten EABAE RN LR S HE LB NEE, H
{EF & —HE T Van Genuchten B3 718 h(0) BB X E $(0.974 — 0.998). H ik,
SRR EA MBS+ gkt R WL, STVF A FRET F KRB B E st -8
KEEI M, RO LR K $ bl R BE 8928 S 3 JE (UK IR BE X K R T 5K 7 84 ma i
.

H¥RAh STVF R A2, Nimmo(1986) £ T G, (6) REAEAY:
G, 0 ={h. O /. @®]-1} /{[o(D) Jo;.]1-1} V)]
(Tre>T)
G, O) & UAHE—BE(T) S2ERE(Tre) + KA MMM LR 5K KT K AN
HXERZ K. GO /MR AR BERNNEE, R(DTENR:
hA0) /o (1+G,0)o (D) /o5 ) 1=h,,. ©O) |0y, €))

S 0, D=0, 1+G, 0O}{o (D o)1} @
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h9) /o, (T)=hy 0) |or.=h;"6) (5)

KO ERH, MTFE-FKBEEI-BENKEEHRRBETKERERGK HZ HWETF
HEERETHRKASRRERKNERRKAZE, BHEMNKEI—-S5RELEHR
AL RS h*0).

G, 0) R R & KB RESS HTAEHNSERBE(WMSOT), GO HEK/NIES
EEMBEMSCROCT)RAAHFER. BSEFEE20T FiTEN GO [, A
FELNAE STVFERL(G,O)=1). GO TMHEREE, HBESSERL SR .

HE SATAL G,0) fEkBMMRERKZEN, GO HEFRBMETEL, =/
BB RG0) AR B AT BEIRE, FtRREHBMELE, =/ 1 HKNGHO)
E¥KF STVF &0, HUKIEH T AR = /bR E T W3 STVF B Esie.
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Fig.5 Relation curves between gain factor Gh and water content for the three soils
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Table 5 Parameters of Gh (6) function fitted with power function

R g B RigLE
Drying process Wetting process
Soil
a b r a b r
Byt 0.020 414 0973 1.40 142 0591
¥ + 16.7 0.36 —0.940 11.3 0.79 -0975
HEt 12.51 0.64 —0.9%4 159 0.46 -0972

RIEH 5 RA(H) THEARFEE T LK RNEEK S 0,(D: RERR(S) HE
hs'0) &3 AFIRE T h'(6) A Van Genuchten A HATIIA, HINASBME 6 F

R

F 6 RY, =F1H A0 H Van Genuchten MR BIA LR L, HEBIER
BEHBOHERE(D HSERET 40) BB A HHXRE(0.974 — 0998) H %, H
FEBRER(5) 10 =0,(T) h;'O) pHMEHEK N 0, (D WEREX. W o, (D

(R(D) BB REEmK A, EAE GO B, MR(DTER:
h0)~ k. (0)

17O ) - b (0)

G0)= (

GTR

(6)

R I GhO) /MR T 39K 8 BE 8w X T B STVF B BUT R,
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£ 6 h (0) FE¥A Van Gemchten X IUESH
Table 6 Parameters of 4, () function fitted with Van Genuchten model

£ W Bigit R Rl
Drying process Wetting process
Soil
s or n o r Os or n o r

L8k o 0.460 0.093 1.619 0.653 0.981 0.460 0.093 1.468 10.48 0.995
#» t 0.460 0.107 1.282 5.036 0.996 0.460 0.107 1.265 10.39 0.997
Bt 0.473 0.153 1.395 21%4 0.998 0473 0.153 1.341 4.041 0.998

E$&@ﬁ?¢ﬁﬁ%ﬁ%ﬁkﬁi$*%%%m[(“f“)-hﬁ@}mﬂﬁﬂ
T A T S B0 S K #8078 R A0) - h (0], i, GA6) BR MUk R 7E B
0 e K SR S A O M R

HIVE GO=1, MR(6) 4 FAEMEERR(), RUMAMHT, WER L2A
ST 2 TR KEERAOER, B2 T STVF N, HERE S FR,
SHEMEE L GO EMAT |, B GO ERRMNET MRS, HERbR
WE L, KRR Y TKRER S, 5 IR B M PR 4 2
B RAT%, EIESE T GO) BT IR MR IR A + S SR B B TR, T
EROEER, TS B SKEE SA f i—S BER.

B, B ROk SERRE T LR, TR L EA E, T
K S L BT T A (LM 5 TR B ATk R K BB, Tk TR Y e
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L 4 e - K S B .

8 % x M
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TEMPERATURE EFFECT ON SOIL WATER RETENTION

Zhang Fucang Zhang Yiping and Zhang Junchang
(Northwestem Agricultwal University, Yangling, Shanxi 712100

Summary

The temperature effect on water retention curves for four typical soils in Shaanxi Prov-
ince were studied quantitatively in the work. The results showed that the temperature
coefficients of water potential increased with the increase of soil clay content and decreased
with the increase of soil water content; there were larger temperature coefficients of water
potential in the drying process than in the wetting in the low temperature range (5C—
20 T ), the temperature coefficients of water potential were greater than the high
temperature range (20 C — 50 T ) the hysteresis effect on water retention curves tended
to decrease with increasing temperature; for the light texture soils, the effect of temperature
on the soil water potential can be explained with the STVF model; for fine—textured soil
(include the light texture soils), the Gain factor model seemed to perform satisfactorily.

Key words  Temperature coefficients of water potential, STVF model, Gain factor.



