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Difference Analysis of Temperature Effect on Water Characteristic Curves of
Red Soil and Paddy Soil in South China

LUO Lipeng, WANG Hui, ZHU Jinbin, TAN Shuai, HU Chuanwang, CHEN Xiaoyue, YE Lei
(College of Engineering » Hunan Agricultural University , Changsha 410128)

Abstract: In order to study the effect of temperature changes on soil water characteristic curve, the water
characteristic curves of red soil and paddy soil in South China were measured by high-speed centrifuge at 4,
12, 20, 28 and 36 °C respectively. The parameters were extracted by VG model, and the effects of tempera-
ture on soil equivalent pore size distribution, unsaturated hydraulic conductivity and water diffusivity were
discussed. The results showed that the water contents of red soil and paddy soil decreased significantly with
the increase of temperature under the same water potential (P < 0.05), appearing as 4 C> 12 C> 20 C>
28 ‘C> 36 C. The water holding capacity of red soil was significantly higher than that of paddy soil (P <<
0.05) at the same temperature. Under different temperature treatments, unsaturated hydraulic conductivity
and water diffusivity of red soil and paddy soil showed the significant difference that the highest value was
observed at 20 C and the smallest at 36 “C (P <C 0.05), which indicated that the water conductivity and
infiltration capacity of red soil were relatively optimal at 20 “C. The unsaturated hydraulic conductivity and
water diffusivity of red soil were lower than those of paddy soil at the same temperature. The saturated
moisture content @, of red soil and paddy soil, the relative parameters of air intake value «, and the shape
coefficient n all decreased slowly with the increase of temperature, and the fitting parameters were signifi-
cantly different with the changes of temperature (P < 0.05), which indicated that the parameters of soil
water characteristic curve were sensitive to temperature. The results of this study could provide a reasonable
reference for further exploring the effect of temperature on soil water holding capacity and water transport
mechanism in southern China.
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21 e 20 0.1802¢ 0.5406¢ 0.0153¢ 1.1464c¢ 0.00002 0.9993 0.1277
28 0.1169d 0.5333d 0.0378d 1.1127d 0.00001 0.9995 0.1013
36 0.0222¢ 0.5323e 0.0299¢ 1.0879e 0.00001 0.9996 0.0808
4 0Oa 0.4838a 0.0072a 1.1361a 0.00001 0.9997 0.1198
12 0a 0.4787b 0.0071a 1.1329b 0.00005 0.9987 0.1173
KL 20 Oa 0.4671c 0.0060b 1.1284c 0.00001 0.9996 0.1216
28 0Oa 0.4658d 0.0051¢ 1.1234d 0.00002 0.9995 0.1098
36 0Oa 0.4540¢ 0.0042d 1.1152¢ 0.00005 0.9986 0.1033

T« [ G 7] /N5 57 B 7% AN (7] b L) 22 53 4835 (P <<0.05)

M 2 nT LA R AR — e AR B
TR IR AEITZE Y 0, .0, a2 SSQ.R* S 4L,
0, & 1 5K 3 R AT il 42 T B I B 3 5 K R Bl
A 2 B T 0, BRI/ B Ul B B IR Y 38
K I3 R 2R Y S B e/ . X T E R I AR A
B R B K 73 136 2 T i I K 23 T s Bl
il 54 BE BRI e A1 I 1) N A 22 K o

AT A8 B A H K, LB IR 1] F) 2R R 55 L A
FIURE 15 73 18] £ A T W B B8 7 AR o DR ok 3L 38 v 7
EHEH .0, B . 0, % R AT T
TR I 2 AT Z0 MK AR 9 RS KR 0,
L i 32 A T oo T 8 U/ 3 T S AL IR D B
It JBE F) T e e A AR Ak RISl B8 T v ) 3 A AL B
TEI /N o AR AL BT B o fF 249 B T RE T e T s
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%33 &

/0N o Y R S SO T TR O AR R R AR SRR K
RE 180/, H K AT & SL IS AT g B T IR T
e {57 - 9 PN A Bl Y K v SRR T B 2 A AT R
BRMAERZ WS L ESKE, FH o HEAEL
B SN IRBEAL LR Y 0 (E BE TR BE 0 T i %
W/, ST K o R AR M 2 AR AL R — 3, SSQ
238 0, R* ¥ T 0.998, R W] VG BLAIXS 1 K 53¢
TES 808 FvE R 47, BA B RCRAE S i a .
PEEEZE00, .0, o vn 555 50 2 I BE IR B &
1T 980/ 04 35, I HL AR AS [R] il B Ak B 8165 S 80 A8
b2 57 2 (P <<0.05) , U W 7K 43 R AIE il 26 2 500 i
JEAR LA — 5 W U L X 5 BR R DO AT ZR AR
I FE 245 RARAT .

3 giw

(1) 1= W g B B 21 S FOK A = B 7K A3 R AE i 48 2
“BE IR B Z AR T3 B B O R TR — 1Y
AR FS I R B R K M N S K R
W ok J3 i i 290 (P <<0.05) , B AR K Iy 4 °C >
12 °C>20 ‘C>28 C>36 °C, HAE[M —EE F, a5
AN FL IR BT o L A5 B S v T K R L SR L0 RE K
PERE 3% = K HE £ (P<<0.05);

() FEAR AR AL PR L £ 358 Fn K A8 £ A9 AR 1R
TR L, BRI R B 20 C &, 36 C i
INY 3 25 R (P <C0.05) , B 37 20 CHFRY
FIKBE S A B EE S A e HER — R E T .40
8 S E| DR IR ) 2 11 5 o @23 o A ) e e
SRR IR SR T ¥ B A 58 5 K R Y 1S R AR {1k B
L UL 3K 5308 B 2 800 A8 Ak 5 R R s R
RIS ¥

LAENKFE LR 6, .0, .a.n BAKRFIHBEIR
JEE ) 388 0 T 2 s/ N D A, 0 2 B0 L AR A T
255 W35 (P <C0.05) » Ut B K 43 5 AiF #h 28 2 500 iR
A — 2 B HUBE ; SSQ YI/hTF 0,000 05, R* ¥R
F0.998, KM VG BRI A R AER & .

BN W K T 7op e el 2 B W 1 I w7/ 4
1) fiE et bR 100 17 b A T 50 3R % - K 4332 3l 1Y) 52 T
BFESZBR b, ) B 3 IR AR R A SR IR AR, +
T A B 2R A A B R, DRI T ()3 6 G 4 R AT 1
IK 5338 By 32 Tk BE 52 W 1) A E L BB T 4 b A A FH ] K 40
12 ) 1Y 77 1) P R AR S0 T, 3 A 2 R SR B 5T K
3B —A 7,
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