55 32 55 1Y) FEHXRLHFR Vol.32 No. 1
2014 4 1 H Agricultural Research in the Arid Areas Jan.2014

BHR L ERXAE L F H AR
BE 15 3tk + £5 32 4 1K B =2 Wi

x| AN E AT, B A R A, TR K, X!
(LT 7 B A7 5 T 980 77 01D 467000
2. AL BTGB AR M S B 5 R BRIER, L3 100091)

WOE: SRR R XM S A EHORE 7 R (AT E 3, AT E S A AR A T 4 5T AR R kA
M) T I AR AR A AT T R R, BREU AL T RES & sk E L8
RERA, SA LA TR LEENERRER S LB ERFEZ R (P<0.05), 3 B HKRA B # A
TEANK AL BBELCN LS AR ERALCENLELI RN RE, 2 H L EBELRE, RATALE
HopHEH#L T TALER AL L IRHANHR 28 BEA. 2BEEMLRE BERK, 5HE M T X H
Z2RBFE(P<0.05), FEHEMMUAHAEMEENLELAFEENYHRA MU ERFEET TEH, B, &
Bl BB X 3500 BB MR AR A T A A TR UARM, PO A ARE 2 AWK B Wi BB

KR TR KL B K BB £ 3R O R AR

REHES: S158.3  XEFRER: A XEHS: 1000-7601(2014)01-0208-05

Effect of different land use types on soil properties of steep
slope in low hilly areas of western Henan

LIU F’ei-songl’2 , WANG Jian-sheng1 , CHU Chun-jiel , JIANG You-xu®, GUO Quan—shui2 , WEN Zhen—zhong1
(1. The Key Laboratory of Ecological Restoration in Low Mountain and Hilly Areas, Pingdingshan University , Pingdingshan, Henan
467000, China; 2. Research Institute of Forest Ecology, Environment and Protection, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: Some soil properties of steep slope under five typical land use types(nature wild grassland, cypress for-
est, peach trees, artificial forest of privet and cultivated grassland) in low hilly areas of western Henan were studied.
And the response of soil properties to land use was also discussed. The results showed that the artificial disturbance would
accelerate soil quality degradation of steep slope, and the ecological restoriation with the suitable tree species is important
for steep slope. Except the available P, all soil properties indexes of five land use types have the significant difference( P
<0.05). Among the five land use type, the nature-approximate cypress forest is best on soil qualities index, its soil
qualities index including organic C, total N, hydrolyzale N, C/N, total P, available K content and electrical conductivi-
ty were highest of all, and its total K content only rank second to that of cultivated grassland, and its pH value was close
to 7 as well. The artificial forest of privet and the cultivated grassland were better on organic C, total N, hydrolyzale N,
total P content and soil conductivity, and it also showed the significant difference with other land use types( P < 0.05).
The vegetation”s canopy and the coverage density on the steep slope would greatly affect the total K content of soil, and
the total K content of forest land is higher than that of grassland. Therefore, this research suggests the cultivated grass-
land or landscape forest was not the suitable land use type for the steep slope land above 35° in low hilly areas of western
Henan, and cypress is the first selection tree species for the ecological restoration.

Keywords: low hilly areas of western Henan; steep slope land; land use types; soil properties
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Table 1  Description of sampling plots
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Land use . . . Species of herbs Canopy or
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/S i e oy
Nami‘;‘ﬁjﬁilmd 35 Niih 133 — FE L B R B NE AL AT 2 T 0.25
& SN ]
JRIAS RS O TR R
V) b AN e ’ - e 7
ijiﬁ:; 35 ijigt 129 3mx2m EREY RN LLI N FZ2 N 0.75
ypress fores - HAE BT R
M bt Pl I ISR IEAE ) N
Peach trees ) Northeast 133 Zmx2m P47 R s 4 0-6
AT b I ) .
1 [ T A A A
Artificial forest of privet 34 North 142 Zmx2m P RRAR TR 0.4
- e 4 e
AT HE M " [l 135 o A2 LA R AR 0.9

Cultivated grassland Northwest

W BT A7 TR 1) - SR & 530 B mT DL 17 2 R 4 5%
RFAHIERT, WA B 0.25 mm Fl 1 mm 7
A8AE T2 I - S A R o . A S 3 2 e
TR 5 S AT 7 2 A T A B 32— S AR Y
Her SR pH [ A LR R 2 2R R A

R S A . SR S RE TR pHL 3
IRE pH A, FLECE U E R B, A LB &5 i
FHEE A RR AN SAAL SN AL, e 2 &5 8 T 47 T
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Table 2 Soil properties of steep slope under different land use types

Ttems grass land Cypress forest Peach trees of privet grass land
AL Organic C/(g-kg™") 21.65+1.50b 39.25+2.78a 13.89 +0.18¢c 3.58 +0.56d 5.57+1.38d
2% Total N/(g-kg™") 1.67+0.13b 2.86+0.17a 1.77+0.18b 0.45+0.09¢ 0.64+0.04c
W/ % Hydrolyzed N/(mg-kg™')  165.98 + 20.43b 323.83 +50.60a 360.81 +41.39 39.42 +8.59¢ 58.00 +9.56¢
C/N 13.28 +1.30a 13.91+0.31a 7.93 £0.90c 8.24 +0.63hc 9.58£0.72b
42H% Total P/(g-kg™") 3.95+0.07a 4.39£0.19 2.87+0.19b 1.62+0.04d 2.22+0.6lc
W Available P/(mg-kg™") 24.16+ 1.44a 26.87+4.89a 20.59+0.79a 22.07+3.22a 22.72+2.73a
240 Total K/(g-kg™!) 3.54+0.22¢ 5.83+0.84ab 5.82+0.01ab 4.99 +0.43b 6.30£0.43a
WA Available K/(mg-kg™") 117.10 £ 10.42b 460.68 + 47.28a 143.02 + 24.40b 150.73 £ 15.25b 118.41 = 27.88b
pH i pH value 7.89+0.13a 6.93 +0.42hc 6.79 £0.56¢ 7.75 £0.20ab 8.17+0.43a
1L 5% Soil EC/(dS m™!) 0.76 £0.05b 2.74£0.07a 2.25+0.08a 0.77 £0.03b 0.68 £0.07b

AR PNEFRFRZF K RE K- (P<0.05),

Note: Different lowercase letters indicate significant difference at level of 0.05.

2.2 AALTHFMAFARMLELR ERIRSEN
=AU

TR Z RS R RIONAIR AL > B b
> HAARTER L > N TR > AN T4 itk (% 2),
Hodr b S A X 2 R 22 R B E (P <
0.05) , T F A& F s S Rk A AR 2 B) LN TR 5 A
T VIMRZEZRARE (P >0.05) . FIHARHLA
MR A b - 398 4 280 12 40 i) ELXT B B SR 5 e b 1
T 71.26%F15.99% , il N T 5 1 FI A T2 ol bk
A3 5 FEXT IR AR R B T 61.68% A1 73.05% .

5 7 Ty 2 A 3 2 A A 1 R R A
MRHb > WIS PRI > HARTER L > N L5 > AT %
DUMRCHE (35 2) o BRARMCHE S5 ROTAR M (1] TG (2 2 25 55
(P>0.05) (05 H A A AR 22 7 B E (P <
0.05) s A T80 55 N T o bRkt 1]t G 8 3% 7 22
S AR HAD b A BE M 2E R (P <0.05),
MR A b - 98 B A 27 W v TR R Mk, 3 T
R AR SR bl it /I 56, 5% R 4R e B M A
EL , BRBR PR AT B A pt - Sl i 2025 0 S B8
T 117.38% 1 95.10% , 1fif A T 5 A1 T2 o Ak

IR RET 65.06% 1 76.25% . Ui B 7E R FE A% 1L
Tz X BES b, 016 + 3 4 FR R A & 2 A
3 T2 NS
2.3 TR AFAILE C/NBIEm

ANTE] A H R O S 8 C/N 22 RREROR (3R
2)o BEYEHL 5 B HL 7 2 HE C/N IR AR
> FARTERLHL > AT HH > A T4 vibk > B bk
Mo FTRTARRN B SRS R 35 5 At by 202 ) 22
SRR EKF-(P <0.05), MeA ok 5Bk A T4 i1
it 22 A0 1 oAt B M SRt 22 7 B3 (P <
0.05). 55T B FARSCHHUAM L , HRT Ak i 438 C/N
PERE T 0.63, AN TR N T2 0 AR b Fk AR AR
C/N IR T 3.70.5.04 F1 5.35, A UL, SZ4M A
FHe /NGB 55 C/N B, o U B AR ARt A B
SR IR - R W s M55, R LT Y Ay i
TR M0 ORI s BRAR Mk, - I3 A P T 1
1, A LT R PR I LR B3
2.4 TFAFKTLESHE GEEBSENZNT

B 3 b - 3 2 Al B R A AR > AR
Tt > B > A T8 > A T4 vl bR (55



IR SE - BR PR L g DA [7) i M) 5 20 B3 - S B AR A4 5 i 211

2)o FARIHR. A SRR T L ik 3y 5 H e
My A2 B (P <0.05) 34 4F A AR Ak 1
HEpE o RO IR A AR T N T 11.14% , 1 6
AP R R 3TE 5 1l 7 72 S B AR bR b | T b
N2 ik - g8 i & i 0 0l TR T 27.34% .
43.80% 1 58.99% .

IR R IR AR > F AR R
> NTEHL > N T4 sk > e ks (32 2) , &~
Ivi] = i ) X 2 S 2, (ELRE Pk B s [
N LI B AR5 AR A MR 5
2.5 THFAAKLESH EHSENE N

BEY Hh 3 )23 0 B LRI N TR H > A
RibkHh > BEA RIS > A T e sibkHs > H SR b,
T AR BRI A BRI i A ) 2 S S i 2
(P>0.05) fH5 N T4 ik, B RS HE b 2 (8] 1) 42
HEEESMEIRBEE KT (P<0.05); AT KA
i 5 A B b X2 ) 22 R 33k B K OF (P <
0.05) . HHELXTIE A AR, A T 5o AR AR Ak
BEARCRT N T L 0T AR 4 8 4 B8 IR
77.97% 64.69% .64.41% Fll 40.96% , T 3% PU Ff £
Hi ) A X a5 R EOAR A R A IR 0.9,
0.75.0.6.0.4 F10.25(F 1), ¥ & T AR EH H,
AL A B R AT IR DA A 5 A s st stb 1, i
T DA A R T I K R AR PR e e A
i

I 5 it I RO e B A AR > AT
oTARHE > MR AR > N TR > [ARTE R, Af
D, W P RSO 5 e R T, AR AR G Sy
B, A & R AR T 3 3 A5 DA AR
FHH 7 A 24 578 B
2.6 THFIAFAILIE pH EFMESELNZIT

ANl Ay X+ pH 22 5B (% 2),
BRI N THH > BARTE R > A T2 b >
FARE AR > BERE AR, A T 50 [ 4R e s ) £
8 pH {E 22 55080 , 3 SRR BhR AR 2E S B3 (P
<0.05) ; BEP AR AR 358 pH (EHAK, 5 A TR
25 SRR 5 (P < 0.01), AT R S5 RAA AR K o 1) U]
TR R ) 16 BEAR JE 42 ) 3 R v = AR B 2 A L
MR, LA K55 0 kAR Ak 38 it A AT OG o A B XS R AR
Tk, N T B Hh pH E3G N T 0.28, A T2 vifk
Hiu FERR AR AR AR 2 B R BT 0. 14.0..96
1,100 FIIL, A AR HE Eb b R oA 4550 b e A1 £ 158
B

S N T e o L Sl W k= SR 3 WS
PERRHD > BRI > A\ T4 sibkH > FIRTEH M >

T, AR ARFIRE B AR - 3 ) ri S 32 N T
/10 NS P/ TS | DN S R R S R e D o
N TEHEH | H AR H0 0 A0 T2 oAk - 38 5 A
B e 2R LR R T
o, ELARAAR AR ARG B A B 2

3 1 #®

AW TELIRTE A 5 R A AT =0, A
AR A LIRS i R RS C/N RS
RO R R e, S A T SN R R 2
SR (P <0.05) , AR & &t e, (H-5 HoAl
5 2 A B, pH (B ik, i 28L& A
T I m AR AR L 3 & ALK T iem i AL
B o DRI, SRR AR A S R AR L B XA 2
WKIZ R DCSER B I . A DTSNy, AR AR
FRRAM TGRS R+ ESRE T
BRICER LARSAS i 55 ] v ) LA A SEAR S50 53X
DR A1 3, 7R A 25 AR G P X ik R A B R A
YERT, AR DR IR R A R 5 A 5 I B A E
FEOLHOT, (R o A R bR A 4 Bl B AR A 4R
GO AT Al R Hh T AR AR 5 R LA R TR
U8 7 W fel A R o AR R, ) TR R AR
o N TR AN T A pUb st ) S LR 4
RBBARR RS N R SRR, S H
7 X Z 18] 22 5 % (P < 0.05), FF AN
WUAE B e ) P Marques[miﬁy\j‘j,j\j:gﬂﬁ
YR IZ - ST HLBIA I 0 A R 1 RE ) 4822 , TE I
= EWARKESR, NTHIRZ.

AT -3 A 7 20T BESE 3 B AL FE b 22
s, BolRER MR RIRZ . R Pa PR
RS A P R B R IR A 20 M 25 R 25K
AN A A ] O 2 T SR PLER S B 22
SRR R 2 A LR B UE
TIEP SRS RS A I () & EA XN, Y
FERCRDE A e T, P e | 4 3t A S5 A
FAT MO KR 7 W B A i R 5 | -
C/N 724k, DTS 0 -1 38 A 0 ) R IR €O, 1Y
B8], 3 it 5% A -+ A HLER 5 4 R A =0T
Prescott AN, 4 +5¢ C/N/NF 25:1 B, T+ A A
R BE L, S A Y MR B AR
5 C/N BMK T IAE, DT XA Wi Pk . AHOG
WISEIN Ny, G TEARR S A L RE b bR 3l A 1 3
C/NIE R I 2 -2 5AHF ST 48—

VRSP R [ AR 575 B b - 9 4 R O
ey, Al R A AR A R N T AN T2 oAk



212 T2 X AR AT

32 %

b, S R AR AR AR MR AR, 32 2R R R AR
ARHLAN SRS AN 0, FEATE — A B
ARG, W RE R ] LA FRAEERF A, DA TR
EEEGE T E R R BE SO 22 A OIS S T B
JE G TR AN N T A sUbR 2R 5 & K 3
IR, 5 L SR R, DR i A e I RV
BB AR P BE R e, K ik BN, A N i AT
FIRM T, (EE SR S0 S i A SR BRI 4%
Z , ZR AW A SR G N WA ] kb i
EIRBAE BT AR T, A RRR G 5 T
A R A

ANTR] A A 5 OB - S B R S
KA S, R i (S A AR A
PO 34 B 5 1k 57 b TR AL AT i R 33 T AL
R 2 PR MR 5K, e T A 4 T PAD B8 il i B8 R 11 4 4
E . TR R S AR, AR BRI BEYE
HIE R LR S35 A E T MR o BE A 1
e R ER AT AR A
Fopty 4 b st A A7 205 ST B AR
HHPHLRE L 980 T BESOB B R AR . Bl AT
P R AR A8 P 88 247 5 1 oAt R T 5
A, RS iR o B DL AR AT E R 8 S8 )
R Sovlitqib AL /PNS

IR AE R R, i - e & R T R,
FARR PR - S B 5 i i e, AR R AL T
b A e de IR AT AE TR X R TR AE A
FHAE FEARH R 5 1R, B BE S 1 3 A 0 5 R v (I S
K TRA I, AR v (S A T FE A
P K o MR PR - S R0 2 oy 1) T2 22 SR 2
ik 1A FLBREE AR R O G R
FAHRK, AT

TR ARANBER AR pH (B fe /Do & PO FARY AR
HRPH BER , HAT KA U v M AR AT R SEAR T 1 28
WY BAEIE RS R rp ™ A T R 2 WA LR , I A I
W2, IRAPNURM AR S5, 51k 1R, pH
{ELRARG s BB A - S A it A R 22 51 /2 pHL {F P A2 o
1%, 3 2 S ADFsE 4516 —200

A R IR U DA O, R Sk £
it 5T W) B, B S - S R e B | VAR
BT R KOIRIE AU S R BT AL
BRACAE R B2 o AR SR O - e %
VES R E A2 e bs A e dhie I
FOKEE TR R R R R RN R, &
AT LTS 0 R S AR AN . AT
FEAEARNA AN 1 o A1) A 7 2 R/ HE

FP S5H LTS B HET A — 20 ASRETE 4 WA L
g gy (A

NRA PGS IE T R iR AL, B A
BRI A A O O R A, 4 R
ARG I . — 7 T8, >R FH 6 B0 AR B 2 S 7
il AR 2% 1 R A RE . AKIR Y A SR T b AR
SRR AR 34 AR TR ke O T 8K 2 ISR A IR K
FEX X BE AR T St , AEAR AR O ~ 20 em 25 4L
e it AR A S A A S B R A LE (C/N) A
B O 2 R A A
FNIEE T 81.29% .71.26% .95.10% .0.63.11.
14% 11.22% 64.69% .293.41% F1 1.98 dS/m; pH
EFRMT 0.96, FT 7, 575 b %W, + 1
FIFH 720 B AR PR b % 28 S A T LIS o 25 4 (P <
0.05)F&MK T+ 4 TOC W& . 55— i, L Hfe
B ARG A SRR R T B, ) Ho A = bR 5
X R T TR IR b . ARKIE P B AT
AR A N T A s N T 5 6 a $110], + 352
PIA PR & A S A S A HE
(C/N) AWl & B IR BB R, N 1A vl pkch 43 5]
FEAIR T 83.46% .73.05% .76.25% .5.04.58.99% #l
8.65% ; N TR F R T 74.18% .61.68% .65.
06% .3.70.43.80% il 5.96% , WAL W & & T FEAS I
o ARHL R A TR, pH (ER TR, A
WFFE 21, bRt T B 3 A A7 AR 22, R Ak
AR TR R IR o 1 AR, S B GR
1k, B S5 AR E 1 —3

2 % X #:

[1] Birkhofer K, Schoning I, Alt F, et al. General relationships between
abiotic soil properties and soil biota across spatial scales and different
land-use ty‘pes[ﬂ . Plos One,2012,7(8):1-8.

I/ X (€ PO 1 O (A Tt e 8 5 e WO R R
JBchE R RN —— AT AL A BT D9 5 [ 7] B 2 4, 2001, 56
(4):447-455.

(3] FRAZS, RRIT0, B 5w B . 3 4 Fe s X/ Nt el b b ) FH AR AR A=
AR5 Wi —— LA 22 77 5 RV a3k g 451 [ ] ol 38 2 4
1999,54(3) :241-245.

(4] EEZE N EM, F/NE B A BB AR [) 43R) 7 200 49
TSN )] Ak AR, 2009,25(2) :31-35.

(5] XVE =, % DR, 2 AR A 7 X e S it
BE5E0)]. L HEE R, 2006,37(1) : 144-148.

(6] 2= Fi,wibts, ¥ g VLIRA DB [ ) 7 =0 e
I3 I] A TREA41E, 2008, 24 (HE 1)) : 102-107.

(7] % B0 PREEE, B, 45 AR LB 3 SOk AR [m] 4 b 1)
J5 T R DEFE ()] PR B, 2013, (8) :54-56,74.

(F#% 229 1)




5 13

P le ¥ 55 + 0 DY 02 R A S 1 i 32 ) A PR ik B 52 ) PR

229

(11]

[12]

(13]

LN P E B IVES 5 P EGIERAIM] L b ARl
JkL: , 1988:230-240.

i RE, D WE,EWEE ST 50a WiTLA AR LARIE ST
(] F A SR B2, 2001, 24(2) :207-213.

Livezey R E, Chen W Y. Statistical filed significance and its deter-
mination by Monte Carlo techniques[J]. Monthly Weather Review,
1983,111(1) :46-59.

SR R, IR | BRI T 22 43 M1 i X = T AR 2
BN SRS )] BTk A], 2001, 122(3) : 25-29.
TR,k 2. PRI S1a A2 AR RRAE [ T] .
THE,2012,32(5) : 1402-1407 .

Twexs, T SO, B4 5, 55 TP E BRAR TR 50 AR A2 AL

(17]

(18]

[19]

[20]

FRUE R XA 5 sl X 43 B [T]. T 5 X A0l BF 58, 2011, 29
(5):259-268.

W ess, T 3Cust, XA, 25 VAT PG A JBR AR 33T 50 4R A8 1k
FRAE ST LAy T [T]. T 5 X 9% 5 5 26 8%, 2011, 25(8) : 76-
81.

R, A, XU A SE TR 1961—2005 425 & 75
AR R RAR[T] . BV, 2012,32(3) :832-841.
MR A [ U5 R A R EAR [T ] . A LA BRI, 2005, 13
(2):533-548.

XU . 226 [ U5 rp 45 DR 22 ) [ 0 B kR /0N B 4 O ik A5 8
BRLT] . B0 Bs 224 243K, 2005, 18(6) : 524-525.

(EEF 212 71)

(8]

[9]

[10]

(11]

[12]

[13]

[15]

TR Bk SRR FE, AR B 4 R bR XOR TR 4 A
ot AL e (1] . rp A 2SRl 2 4, 2007, 15(4)
53-56.

i H e AT (M58 = dbat: b E Rl A
2000 14-188..

WO REM, X A, R KA R AR U
HHEFR M S —— LA R R 5 2R 0 ol A S
sl /NFECABILT] . PEREAR O 2440, 2011, 24(2) : 663-668 .

2K, TF, BN E R AR LA AR+
B ORI A A SRR L) ] R 3E R, 2009,40(2) :
310-314.

Osono T, Takeda H. Accumulation and release of nitrogen and phos-
phorus in relation lignin decomposition in leaf of 14 tree species[J].
Ecological Research, 2004,19:593-602.

Marques J D D, Luizao F J, Teixeira W G, et al. Variations of dis-
solved organic carbon and soil physical properties under different land
uses in central Amazonial J]. Revista Brasileira De Ciencia Do Solo,
2012,36(2) :611-622.

Viana E T, Batista M A, Tormena C A, et al. Physical properties
and organic carbon of an oxisol affected by different land use and soil
management systems [ J |. Revista Brasileira De Ciencia Do Solo,
2011,35:2105-2114.

A, d) T AR, A5 PR TR AR A R R 4
BB FRIIFREL D] K R ARFF24R, 2011,25(4) £ 183-187.

(17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

T, 5K 24 F/F U IR R - ] O 20 3 B 5
[J]. B SRR~ ,2006,21(6) :965-976.

RS XS R s AN [ A 3 A - e B 5
BRI ] K F PRFpA41, 2005, 19(2) :53-58.

2 o5 N G R I e & e S B R R e LGS
(] BRI, 2002, 17(5) 1 705-712.

AR VLR DR , 45 . 4% = 1l -t R 5 Ok 4 Bl
B S R [T ] P ALRAMRBE R 222 i (8 SRR
2013,41(11):1-8.

Prescott C E, Chappell H N, Vesterdal L. Nitrogen turnover in forest
floors of coastal douglas-fir at sites differing in soil nitrogen capital
[J]. Ecology, 2000,81(7):1878-1886.

ERLL, SRR B R, A5 A RS T B - e X i 4 4
AHLRERISEM 1] . FARTEIR, 2007,22(1) : 97-105.,

MG VLA PR, AF 4 s Ll A R O Ok
AL H e PR A AR R [T ] 3R, 2013,34(10) :
4009-4016.

FORAE . LR WO T B T R R R G R
L] BHEERIT & 544 ,2006,16(14) : 153-154, 165

MRSCHE, TRE & POMR, 45 . 300 IR e 3 ) s B HUAT R
R B3] WAl 241, 2005,17(2) :83-86..

ST KA, N, 5F L 98U st R 7 300 g
SATHLER LS AT DL 2w (1] A S 3R 5241, 2013, 22
(1):6-11.



