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Abstract ; Soil moisture and temperature change sharply in the gully bank of the Dry-hot Valley Region, and vegetation
restoration is extremely difficult in this area. Based on field investigation and in situ observation in the gully bank under the
coverage of Kudzu, we set four treatments depending on the biomass of Kudzu cover (T1: 309.70g/m’ fresh Kudzu; T2,
T3, and T4; 594.34, 1103.43, and 1693.27g/m” withered Kudzu, respectively) , and used plots without Kudzu coverage as

control. The effect of the different extents of Kudzu coverage on soil moisture and temperature in the gully bank were studied
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in situ. The results showed that (1) soil water content in the gully bank under fresh coverage of Kudzu (T1) was 8.68% ,
which was 4.47% lower than that in the bare gully bank. However, soil water content in areas under withered Kudzu
coverage (i.e., T2, T3, and T4) was 14.91%, 16.75%, 19.44% , respectively, which were greater than that in the bare
gully bank by 1.76%, 3.60%, 6.29%, respectively. (2) Fresh coverage of Kudzu resulted in larger active layer, range
ability, and variation degree than those in the bare gully bank, whereas withered coverage of Kudzu revealed the opposite
trend. (3) In the soil moisture-supplying period, the soil moisture increased with increase in Kudzu biomass. However, the
rate of soil moisture loss decreased with increase in Kudzu biomass during this period. Furthermore, with increase in biomass
of withered Kudzu, the rate of soil moisture waveform reduced, fluctuation decreased, and wavelength increased. (4) With
increase in the biomass of Kudzu, soil temperature fluctuation in the surface layer of the gully bank decreased. Our findings

have potential applications in vegetation restoration and habitat improvement of the gully bank.

Key Words: moisture and temperature change; Kudzu cover; gully bank; Dry-hot Valley
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Fig.2 Sketch of experimental field plots
CK.#FZI 5, the bare gully bank; T1. fif % 945, the gully bank under fresh coverage of Kudzu; T2—T4 . MiE W I4 /5, the gully bank

under withered coverage of Kudzu

1.2.2 EREEEY A Y e
RIES P B B ), 2 A BRI 4 DRSS TESRAE ¥ A il 77 TE 28 JJ (20emx20em x20cm ) HE F #2411

http ; //www.ecologica.cn



2 4 Kese A EBEBLRCT TP A TA K PV A RFIE 649

TERLWY) b SO ER T SMEE X EI R PR 3R T A BT B, T il AR ) P e SR
FRREAAL AR A Y (R 1) AN E R BUIRBLIR b, 2 AL BHTE] €, =0.91, 4b AR AR 52

F1 HBRAEEE

Table 1 Design of experimental treatments

Ak B btalestiski &SN BHARDL/ (¢/m*)
Treatments Cover types of gully bank Condition of the vegetation cover
CK TR B 0
T1 i TR A 309.70
T2 e 594.34
T3 BB 1103.43
T4 TR B 1693.27

CK:#L#214 /5, the bare gully bank; T1: R EF WA, the gully bank under fresh coverage of Kudzu; T2—T4 . AL BE7E W14 7, the gully bank

under withered coverage of Kudzu.
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Table 2 Observation sites of soil water content and soil temperature
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Table 3 Soil water content of surface layer in gully bank in 0—40cm under the different seasons
IS IKZE soil water content/ %

AP Treatments

CK T1 T2 T3 T4
52 Dry-season 13.15 8.86 14.91 16.75 19.44
FRZE Rainy-season 21.04 19.17 24.42 27.32 29.15

CK:##&14 5, the bare gully bank; T1: R EE WA, the gully bank under fresh coverage of Kudzu; T2—T4 . A BEE WA 7, the gully bank

under withered coverage of Kudzu
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Fig.4 The changes characteristics of soil moisture content in gully bank under different treatments
CK . #FEI 5, the bare gully bank; T1. ffBEE P45, the gully bank under fresh coverage of Kudzu; T2—T4 . KiBE# #%I4 /+, the gully bank

under withered coverage of Kudzu
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Table 4 Statistical analysis results of soil moisture variation of gully bank

%1145 H5 Statistical indicators

TR

Soil depth/cm CK T1 T2 T3 T4
K, C, K, C, K, C, K, C, K, C,
10 3.145 0.375 3.147 0.376 2.749 0.311 1.774 0.174 1.789 0.199
20 1.691 0.123 1.855 0.147 1.669 0.122 1.472 0.156 1.125 0.243
30 1.230 0.106 1.985 0.162 1.106 0.106 1.021 0.103 1.112 0.154
40 1.047 0.102 == 1.611 1.008 0.071 1.018 0.022 1.085 0.064
60 1.020 0.029 1.245 0.100 1.004 0.016 1.022 0.019 1.213 0.187
100 1.065 0.100 1.862 0.213 1.075 0.036 1.127 0.085 1.058 0.022

CK: ##&I45, the bare gully bank; T1. % 9745, the gully bank under fresh coverage of Kudzu; T2—T4 . AhHEFE 745, the gully bank
under withered coverage of Kudzu; K, : #AH LY, extremes ratio; C,: 85 L, variation coefficient; —3&7~ 1= & E 7K R Wi F2 Hp fe/IMEL AR KL
Wl EANTEAE
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5 AELEBEETHFERE 0—10cm L2 THKS TUHE
Fig.5 The changes characteristics of soil moisture content in gully bank surface layer under different treatments
CK. #RFEIH )5, the bare gully bank; T1. BB HIA T, the gully bank under fresh coverage of Kudzu; T2—T4 . FiBEE HI45, the gully bank
under withered coverage of Kudzu; Wil YRE N LA A58 5 K R Wil st [a] g W HES, 1,2,340-- AR EA W H

2.4 HFRZE TR EIRRE

SRR SR R BH i S - R SR P A L R E R G R . RS T AROIR 10 38 5 e O B e e A -
HEPVREE R IR E T B 6 3R T A A IE T YR R 5. 10em TR AR LARAE

mE 6 Al AN, OB BRI 55 T8 K2 LR RS A St B R L R R 2 R
INo VEREFRIE S 10em Ab A I R I A 142 S 1 B B e IS , T4 AR B 5 10em Ab A 3R AR
TEIMLILFESE, QUL KM T 5 A 26 H oA FL, &AL Bt T 78 7 22 5. 10em &b+ 35
JEA AL BEARRE ., 5 H 26 HZHT, 10em Ab + 320 355 & T 5em &5 A 26 H 225 WA, H 10em 4b 135
TR Sem ALRILIUE E M, R B RIBARIIRE + 508 5 AR5 H K M Rt B A 6,

%5 MW FERZLIEREZG T F g R, 3RS AT, B R A B 0, 78 R R )2 Sem  10em
A - S8 L R AR A B R AR SRR B A B WU, A5 A BRI T VA R R ZE Sem b A HE TR B A9 AR (E LE
K, cxom = 1:374.1.399 1.2051.196 .1.183, 2 F R HL C, 111213100 = 0.068.0.066,0.043 ,0.039,0.038,
Sem 4b +HEREE K, [HA C, (H¥FRIM N CKST1>T2>T3>T4 5 10em &b +HER B AR L K, o 110 13,000 = 1.565
1.529.1.351,1.248 .1.242 , R ZH C, (¢ 1 mam3 10y = 0.113,0.109,0.085 ,0.068 ,0.062, 10cm Ak IR K, {8
FC AEIRRIR CK>T1>T2>T3>T4, bR AR A I T - 18 P35 A0 T s R4 S i 350 i 5 e 7 e o 1Y)
Sy TR

Bl 7 A5 AL BRHSHE B I8 R R Sem 40+ S8R B ARARRAE . B 7 nTn, (ORE & BB Bt i N, 1 R 3R )2
Som b TR BE U BhiZ Wi, #RER LB CK - SR B shi A RIZN, T1 IR, T2 T3 T4 KR FEAG . R E
TRk T BRIV R 3R Sem b 498 R I By, 055 3R I R AE M . @ UL MK A G T S A
26 H oA, & BHGE T 18R R)Z Sem Ab 560 B AR LFE W E AN, 5 H 26 HZHT, Sem b 4 HE 7 B %
Bl /N, T R I 5 R B I NI 055 A 26 H 22 S5 SR R I sk, - P R I 5 e 7 4
MREAS . 2B R B 8 5 H 0K A Rl B AT G

http ; //www.ecologica.cn



654 JAE =R 38 G

40 40 -
T1 - -Scm b
35 L 35 | N 10cm
1 ‘|
30 | 30 | A
\ \ /)
~ N J,
25 L 25 = N N\ A
e . / <~
20 20 . . . L~ . .
0 10 20 30 40 50 60
40 -~ 40 -
T2 c T3
O 35t - -5cm 351 - -5cm L
) —10cm ——10cm
=2 30 | 30 |
Ne g
E 25 L 25 L = =
= T~
20 ! ! ! ! ! ! ! 20 1 1 1 1 1 1 1
0 10 20 30 40 50 60 0 10 20 30 40 50 60
40 - 40 -
- -5cm
T4 — 10cm
35 b 35 L £
e
30 | 30 | /\
z
25 | b 25 |
20 . . . . . . . 20 . N A . . .
0 10 20 30 40 50 60 0 10 20 30 40 50 60
— N o <t ) o ©~ 0 [ S — — o o < vy o o~ o0 N (=3 —
o o o o o o o o o o o o [} o o o o o o o o o
e e R e ) R T e )
(=} (=] (=] (=} (=} (=] (=] (=} (=} (=] (=} (=} (=) (=] f=) (=) (=] (=] (=] (=} (=] (=]
MW H 3

Data of monitoring

E6 ARALEEETHFRRETERETHIFE
Fig.6 The changes characteristics of soil temperature in gully bank surface layer under different treatments
CK: #FEV R, the bare gully bank; T1; SEFEA ¥4 5 , the gully bank under fresh coverage of Kudzu; T2—T4; AHFEBE YL, the gully bank
under withered coverage of Kudzu; WiIYREL N LA -3l B2 I ] SRR HES , 1,2,300000 CHTRARIEA B E 4

x5 HARREIERETUSRITZESN

Table 5 Statistical analysis results of soil temperature variation of gully bank surface layer

NGRS Sem 10cm
Gully bank surface layer under
different treatments K, C, K, C,
CK 1.399 0.068 1.565 0.113
T1 1.374 0.066 1.529 0.109
T2 1.205 0.043 1.351 0.085
T3 1.196 0.039 1.248 0.068
T4 1.183 0.038 1.274 0.062

CK: #E8 14, the bare gully bank; T1: W GA T, the gully bank under fresh coverage of Kudzu; T2—T4 . FEE WA 5, the gully bank
under withered coverage of Kudzu; @K, : B{H L, extremes ratio; C,: 55 R %L, variation coefficient; —3 7% 3 7 7K S Wi 3o i o /I MEL ARG
A LEASAEAE

3 it
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