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H E.RARGT AN REARESG T & ML E L a6 fF A (s, RIKIK(CK) %A
(D) wAa(h) 3\/ra(ll) La(N)AER(V)) W EERS> BRI LAY THT AT, EREH . (1)6 #F
PTG 7 75 BT 69 Wilcoxon #4838 CK ~ 1 (0.110) (I ~ M (0.109) (I ~ IV (0.973) #=IV ~ V (0.339) #448% 1%
REFINP>0.05) , EAA ARG AL R EIMEFZ EMEL(P<0.05 3K P<0.01);(2)6 AP,
A EE(0~20 em)— £ E (20 ~40 em) — £ E (40 ~60 cm) , E3EAKZT R F B A (P<0.05).0 ~60 cm £ &, & f%
WT LA REBHRDIRFA M (13.32%) >V (12.28% ) > [ (10.30% ) > 1 (12.03% ) > CK(9.53% ) > V
(8.22% ) (P <0.05);(3)6 Frfk i+ M £ E(0 ~20 cm) — 2 E (20 ~40 cm) — £ & (40 ~60 cm) , 23E K549
TRAKEEZRI(P<0.05).0~60 cm £ B, BB EEKRSTF ARG K DIFEA.V(26.0%) >N
(25.9% ) >CK(24.9% ) > 1 (20.7% ) > M (18.0% ) > I (15.1% ) (P <0.05) ; (4) R #3465 £ 4 8 & K
WA A M(263.82 g/m”) > [1(254.29 g¢/m”) > I (238.67 g/m*) > CK(193.61 g/m*) > IV (154.86 g¢/m*) > V
(122.35 ¢/m*) (P <0.05) , B AHELE 0~60 cm LIEKRY> U EF LR E fiMME(y=-0.006x +35.30, * "R’
=0.690). AF LR R R EE L A BT 0, B g S KR X 5 RN 69 e b iR 8 b
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7 ~10 FEKEW D H 2 R ICREK 4R 17. 6 ~
18.3 °C, Jm MUY I ly 2 XUl , ZFE 8 R
1 483.5 mm, TIE R ARV A 4 K- wR ™ E,
HPRAE 22 (> 0.01 mm KiZ Y 75% Z£47;0. 01
~0.001 mm ¥ 2% :10.5% /475 <0.001 mm:8.5%
AiAi. pH {H:8.0 ~ 8. 4; + AT HL (Soil organic
matter, SOM) :9.3 ~13.7 g/kg; P,0,:36.9 ~45.8
mg/kg;K,0:18.4 ~37.5 mg/kg). Hi#h £ 54 M 2
Y ( Setaria viridis ) 413 ( Vitex negundo var. cannabi-
folia) . HIBE( Robinia pseudoacacia ) 5 ¥4k ( Melia a-
zedarach) 55 | FE P E RATARFEA , WY 325 1%
B, RS B B R A TR T A

2 HER T ik
2.1 fRisbFEHRE

5 F0R I (CK) #EAT HL4 , PEATBH 58 60+ B B
b R b RAR A VR 36 3 K A A
By 225, W LA LR I JE X

(1) 1) A= & A 540 3 B B, 48 15 T
B IR, 2 WY ;

)V & T K SRR K R,
T A R

) EeBACI) AEVIAIE R« U TEST

(4 RE (IV)  FESE T Y JR 3630 P T il — A
B A2 65 4, RO (— BN T 15°) BT/
TR BB

(S)BER(V) . SE G EAMR, YRR (—
R 45°) BB KT IEOE 13

2.2 HURNE

2T ST VR S M U R A R ELE LR
Vit A &0 Z 48 B E, M SR ) A A
B FRA 2 BRI REAE 7 A0, BN TE X
i [R] Hh bA di K, B KD R HEK A RS

FESZHG HL G TR B BEE 20 m x 20 m YRS, HL
FEH DU AL E S A1 mx 1 m /NEETT,
0 ~20.20 ~40 F140 ~60 cm + )2 T8k 7 FHHET
POE  FE ) Ml A PR vk I B A A 34

3 REEHFE.
2.3 HiR4hE

2.3.1 MIHBIIERSUT FRE

KRN Cv=a/a K KT R FR
B, H A Co: HIEK IS 7RG a0 45 )2 LK
IIRRIEZE s 452 EHOK I BIE. Co #iR, R
TR R R AR K, K ORI
2, RIS B AR S RECH N | K AR
2.3.2 REARHEFRHFBAT

KT SPSS13. 0 HEAT R AL BE SR &, & RObE
1) = 458 7K 43 R AT PR PR BE XS Y Wilcoxon Bk A 16, L
WP <0.05 3% B PR B0 X A 7 2H 4504 R) A7 7
2255, P <0. 01 3% B PR C X 1) R 2 4 T 7 7
R

3 R0

3.1 ROEREIK S FHES T

3.1.1 REMMFE LEAKH £ F

FIF SPSS13. 0 % 45 s b JE ) - e 7K 43 2E 45 7
PABCXT ) Wilcoxon FRAGE: , K g &5 5 UL 1.

HI (1) A, J?de;ﬁz(CK)Eﬁiif&mkg 54
W) S 26 (V) 5EER(V) &Kk
BI25 54> Bk 00277 0. 00577 0. 018" Al
0.044" (" P<0.05;"" P<0.01), 1M 5E&EW(I1)
B S KR A 22 2% 0. 110(P >0.05) , KL TE
HEATRE B S ), SRR B (CK) S5 (1) /TR
FEARL AR B S A5 53 80, Xy (1) (I
(D) Bmba () Z=E (V) SEER (V) X 5 Fhiz
TR S K AT LU BRI (1) ~3RFa ()
(0.109), M1y (1) ~Z & (IV) (0.973) ML &
(IV) ~BEXK (V) (0.339) /Y T 58 & /K & 10 22 7 1%
REN B EAKEANP>0.05) , BLBAYITA (1) ~ BRIA
(I W () ~&6 (V) MEG (V) ~ Bk
(V) Z ] A e 25 ) sl R AL F il R R A=, A
PR T 22 A ) A 3 5 K Y 22 Sk I 3 B I 3 K
F(P<0.05 8¢ P <0.01), [FUk, EATTH P =2 18] b i
BN ) A A R A AR
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Tab.1 Difference test of soil water content

JEORSE A ke ] %G

WPk (D () (W)

W) o.110

Yng(l) 0.027*  0.037"

WE(I)  0.005"*  0.007** 0.109
ZAa(V) 0.018"  0.035*  0.973
BEHR(V) 0.044"  0.010"  0.001*"

0.007 " *
0.006 " 0.339

"P<0.05";"" P<0.01

3.1.2 REMBYLEHESKE
IR R (W3R 2)  ZEOIE AR R IS 0, I

AR (CK) 1 T35 7K i G 1 2 TR BE 1 185 i it
FWIN(P <0.05),20 ~40 cm F140 ~60 cm 125
KEHRA 0 ~20 em + )2 F/KEM 89. 10% FI
79.56% ;3% (1) SUNA(T) A0 ~20 em H)J2FH
K 25 5T 20 ~40 ecm F140 ~60 em )2 &K &
(P <0.05) ;3B CI) 19 )25 KSR /NIF A
FKE (I, 20 ~40 cm) > 7K (1T, 40 ~60 cm)
> &K (M, 0~20 em) (P <0.05) ;26 (V)M
0 ~20 em T2 EHRKERAR, I8 BEKFE(P<0.05) ;
BEIR (V) 20 ~40 em B+ 2 E KRB EMKT 0 ~20
em F140 ~60 ecm 1 JZFH/KE (P <0.05).

22 REERBLY EHEAKY (%)

Tab.2  Soil water content in different microrelief( % )

FJE/em JEARIE(CK) L) PRI Bk Za(V) BEK( V)

0~20 11.01 Aa 11.51 Ab 12.78 Ac 11.81 Aab 11.08 Aa 8.63 Ad
20 ~40 9.81 ABa 9.71 Ba 11.58 Bb 14.41 Be 12.81 Bbe 7.72 Bd
40 ~60 8.76 Ba 9.68 Bb 11.74 Be 13.74 ABd 12.94 Bed 8.31 Aab
0 ~60 9.53 a 10.30 b 12.03 ¢ 13.32d 12.28 ed 8.22 e

T : R IR S R R AR R b IE A R 42 59 3522 57 | R [R5 R 3R A ] 2 R Rl o 22 52 .35 (P <0.05) .

e+ ZHEER T, 0 ~20 cm )2, %
B S K 1 /N Ry VI (1) (12.78% )
SHECIN) (11.81% ) > (1) (11.51%) > %
B (V) (11.08% ) > J5IR3E (CK) (11.01% ) > BEIK
(V)(8.63%) (P <0.05);20 ~40 cm 1+ )2,
() (14.41% ) > 5 (V) (12.81% ) > YJiE (1)
(11.58% ) > JFARP (CK) (9.81%) > (1)
(9.71% ) > BER( V) (7.72% ) (P <0.05) ;40 ~60
em B JE, B (D) (13.74%) > &5 (V)
(12.94% ) > 198 (1) (11.74%) > ¥%H (1)
(9.69% ) > JFRIE (CK) (8.76% ) > BEX (V)
(8.31%) (P <0.05);0 ~60 em )2, (1)

(13.32%) > E (V) (12.28%) >EW (1)
(10.30% ) >3 ( 1) (12.03% ) > FRIE (CK)
(9.53% ) >BEM (V) (8.22% ) (P <0.05) 78],
3.1.3 KRB0 LE RS T F R4

SRR (I 3) , TE R AH R PG B0 T, Bl
2R RGN, S IE 50K 3 1A 5 R AU
FW/NP <0.05) , JFRIE (CK) 11720 ~40 cm 140 ~
60 em +)ZEH/KE AT R B9 HA 0 ~20 cm
ek A S R B 97.32% 1 37.05% 5 ¥ (1) .
93. 14% F173.53% ; V1A (1) :77. 47% F1 49. 15% 5 3
FE(IM) :96. 95% F1 73.10% ; &4 (V) :66. 12% Fl
57.44% ; BEIR(V):71.21% F159.44% .

A3 RRABMY LR KFOEFAH(%)

Tab.3  Variation coefficient of soil water content in different microrelief( % )

L2/ em JARK(CK) B (1) Pl (I ) G (V) BES( V)
0~20 22.4 Aa 20.4 Ab 29.3 Ac 19.7 Ad 24.2 Ae 32.3 Af
20 ~40 21.8 Ba 19.0 Bb 22.7 Be 19.1 Bb 16.0 ABd 23.0 ABe
40 ~60 8.3 Ca 15.0 Cb 14.4 Che 14.4 Cbe 13.9 Be 19.2 Bd
0 ~60 24.9 a 15.1b 20.7 ¢ 18.0 d 25.9 e 26.0 f

T : R A R RS R R AR ) oI AN ] )2 9 35 22 57, [V [8) R 3R A ] )2 R Rl o 22 52 .35 (P <0.05) .
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L ZHFE RSO T,0 ~20 em )2, A
H P ) A 45 5 K i 28 S AR B KONIUT 2R - BE X
(V)(32.3%) >V (11)(29.3%) >Z&&G(IV)
(24.2% ) > JFARIE (CK) (22.4%) >E&E (1)
(20.4% ) > () (19.7% ) (P <0.05) ;20 ~40
em TJ2 FER (V) (23.0%) >V (M) (22.7% )
> JFURIE (CK) (21.8% ) > () (19.1% ) > &
W(EL)(19.0%) >Z%& (N) (16.0%) (P <
0.05) ;40 ~60 ecm 12, BEX (V) (19.2% ) > &l
(1)(15.0%) >V (1) (14.4% ) =G ()
(14.4%) > % E (N) (13.9%) > JF AR (CK)
(8.3%) (P <0.05);0 ~60 ecm 1 )2, BEHK (V)
(26.0%) > % E (V) (25.9%) > JF AR (CK)
(24.9%) > W (M) (20. 7%) > ¥k (1)
(18.0% ) >¥iA( 1)(15.1% ) (P <0.05).

3.2 ROt EMERIEST

WIERBI (WK 4) , AR IE B A 4 2 10 R
IR 3 () (263. 82 g/m”) > VI (1)
(254.29 g/m*) > A (1) (238.67 g¢/m*) > JF ik
Y (CK) (193.61 g¢/m*) > 5 (V) (154.86 g/m*)
>FEPR (V) (122.35 ¢/m*) (P <0.05) 3B (1) |

YA (M) &E (1) JFoRE (CK) fZE & (IV) 4
Yo B BER (V) AW 2. 16 £i5.2. 08 fi%,
1.95 % . 1.58 f5#111.27 f5.

R4 BB 6 A FHAIE (g/m’)

Tab.4 The biomass in different microrelief

T IE YR/ (g/m?)
JEARIE (CK) 193.61 a
HIW(CT) 238.67 b
ERIQID 254.29 he
ka1 263.82 ¢
Za(V) 154.87 ad
FEIR(V) 122.35 d

[EIZ AN [ 5 B Fe 7R AN [ St 1) AL ) k22 5 .35 (P <0..05)

B R, B AEY RS 0 ~60 cm +3E/K5>
MRS REE ARG, A R y = - 0. 006x +
35.30(“*R*=0.690 =0.690) , 2% NN, 5 A
=I5, i TR R KA, 36 R B, A
T AT/ N A K o3 B Z8 A5 o — J7 I, Bl L2 TR
BERRE N, 322 4 E B B R TR, 2R R, 22
Lﬂi“l%éﬁﬂﬂl’]jﬁ j:if@kﬁ%ﬂ’ﬂ’“ﬂ%éﬁﬁdt

GZ LIS K, A BRI IR 0 H S i /)
sk E?FHXT%%* AR S FBUNY.

30
L 25 1 . ¢
&
W 20 T 2
il
15 y=-0.066x+35.30 P
)
=~ 10 T
B R?*=0.690
+ 5 |
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Fig.1 Correlation between biomass between Variation coefficient of soil water content in different microrelief
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4 %

(1) 3 3 % JFOR I (CK) il (1) . Wil
(D) BRI (=6 (V) FBEXK (V) PR Y
Wilcoxon Bk K %, BR JE AR 3¢ (CK) ~ il (1)
(0.110) U1 (1) ~Hpa (M) (0. 109) , P14
(1) ~ZAE (V) (0.973) FIZE A (V) ~BER(V)
(0.339) [ AH S A .35 Hh | L4 19 19 5 %) 1 A 6
PEIR B B s B IEA (P <0.05 3 P <
0.01);

(2) 6 ML, N+)Z(0 ~20 cm) >+ 2
(20 ~40 ¢m) — 12 (40 ~60 cm) , HHES KB BE
/NP <0.05).0 ~60 em )2, &bl 35K
T R/NIT R BRBE () (13.32% ) > %5 (V)
(12.28% ) > #H (1) (10.30%) > Wi (1)
(12.03% ) > JFEAR I (CK) (9.53% ) > BEX (V)
(8.22% ) (P <0.05) ;

(3) 6 P IEH , N +J2(0 ~20 em) -+ )2
(20 ~40 ¢cm)—+JZ (40 ~60 cm) , +3EK /DAY AR F
ZRUEE WP <0.05).0 ~60 ecm 12, £ H0TE
K oy AR R R B KRN E Ry BEIR (V)
(26.0%) > % & (V) (25.9%) > FURBE (CK)
(24.9%) > ¥ (M) (20. 7%) > ¥k (1)
(18.0% ) >HIH( 1)(15.1% ) (P <0.05) ;

(4) ANIRIHHLTE (8 A= ik (0 K/ INIUF 4 - 3 B
(1) (263.82 g/m*) > I (1) (254.29 g/m*) >
W 1) (238.67 g/m®) > FURYE (CK) (193. 61
gm’) > G (V) (154.86 g/m*) > BEK (V)
(122.35 g/m*) (P <0.05) , Mt A Y5 0 ~ 60
em HIEIK 31 AR S R B ARG (y = - 0. 006x +
35.30, “*R?=0.690 =0.690).
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Effect of Microrelief on the Soil Moisture and Biomass in

Hilly Slopeland with Purple Soils in Hengyang

YANG Chang-hua', YANG Ning’

(1. Suining County Forestry Bureau of Hunan Province, Suining 422600, China;2. Department of landscape

Hunan Polytechnic of Environment and Biology, Hengyang 421005, China)

Abstract ; By taking the methods of sampling , investigation and randomized sampling, the author
studied the soil moisture and biomass of six types of microrelief in hilly slopeland with purple soils in
Hengyang (including original slope( CK) , shallow gully( I ), gully( Il ), collaps( Il ) , plateform( IV)
and scarp( V) ). The results showed that: (1)Except for CK ~ I (0.110), II ~ M (0.109), I ~IV
(0.973) and IV ~ V(0.339) (P >0.05), there existed significant relevance or even more between the
other two couple rank sum test( P <0.05 or P <0.01); (2)In the 6 types of microrelief, from soil layer
(0 ~20 cm), soil layer (20 ~40 cm) to soil layer(40 ~60 c¢m) , the soil moisture decreased greatly (P
<0.05). In the soil layer(0 ~60 c¢cm) , the water moisture were followed the order as Il (13.32% ) > IV
(12.28% ) > 1 (10.30% ) > 1 (12.03% ) >CK(9.53% ) > V (8.22% ) (P <0.05); (3) From soil
layer(0 ~20 cm) , soil layer (20 ~40 cm) to soil layer(40 ~60 cm) , the soil moisture variation coeffi-
cient significantly decreased (P <0.05). In the soil layer(0 ~60 cm) , the soil moisture variation coeffi-
cient were followed the order as V (26.0% ) > IV (25.9% ) > CK(24.9% ) > Il (20. 7% ) > I
(18.0% ) > 1 (15.1% ) (P <0.05) ; (4)The biomass in the 6 types of microrelief were followed the
order as M (263.82 g¢/m”) > 11 (254.29 g/m*) > I (238.67 g/m’) > CK(193.61 g/m’) > IV
(154.86 g/m>) > V(122.35 g/m’) (P <0.05). There existed negative relevance between biomass and
soil moisture of 0 ~60 cm soil layer (y = —0.006x +35.30, *“R* =0.690). Therefore, in the re-vege-
tation of slopeland with purple soils in Hengyang, we should configure re-vegetation models discriminately
based on re-vegetation units determined by traditional principles as well as the characteristics of the soil
moisture. 1fig. , 4 tabs. , 24refs.

Keywords : microrelief; soil moisture; biomass; purple soils; Hengyang



