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Analysis on Physical Features of Karst Small Watershed Soil under Different Land Uses

SU Guang-shi (Department of Trade Economy, Guangxi Economic Management Cadre College, Nanning, Guangxi 530007)

Abstract With the karst small watershed of Chengjiang in Du’an County as the research unit, the changes in the physical properties of soil un-
der different land use patterns were analyzed. As indicated by the results,soil bulk density and pH are increasing while the soil water content,the
total porosity and electrical conductivity of soil are gradually reducing along with the natural woodland converting to shrub land, irrigation of bu-
shes and grass, artificial forest, ladder dry lands, dry land, sloping cultivated land. Electrical conductivity responds the strongest under different
land uses, while the level of response for soil bulk density, water content and total porosity are moderate,, while that of pH is minimal. Under dif-
ferent land uses, the changes of soil porosity, water content, electrical conductivity and pH are related to the changes of soil bulk density, with
the increase of soil bulk density, total porosity and water content all reduce, the conductivity reduces, too, but the pH increases. Comprehensive
analysis of main indicators of soil physical properties found that the soil physical quality of natural woodland is optimal, that of shrub land, irriga-
ted grass, lawn, artificial soil and return cultivated land are in the second grade, and that of ladder dry land, dry land and sloping farmland are

the lowest.

Key words Karst; Small watershed of Chengjiang; Land use pattern; Physical properties of soil

Lt PR o SR A B TR | B L BRI A H
U AR AR R R E NIRRT £
MR AR, EAR FER T EEARILR . F
RX KL R A ARET RS . SRR A,
WE Ry YR IR R, L R R, LR RS
BURAT R BBR . I RUR A A& BB 1 3 A 5
BB, Ol AL ARG oK, A S SRR H A8 Mk, B
Hil ,— 6 2 3 [ S8 A 7] - ot ) FH O 200 o 30 4 R gk
Sy FRA R R R NEAT T 5T, e B
Wik XA SRR R BB E R (5, L/NRUEC Tt
FEA R AR5 3O 7 R o S A T R M R
Lo BU/INRSECR BIGHIK R SR AR, R R E 7RI
KB T B RN — K FERER, Rk RIFAES
R ERAAZ L R A B AR B R T,
TSR S B T PR B — R4, R R A R
HEMMEA, HRYEERE T ARG SRR B FF
KRBT AROK BB B Ay LR A BB, TR R4 Y L3
PRI RT BRI UR BRI 1 SR U FbHEREH
HE L B AR AL DR — 8 /MR A B
FEHIT, TR R LR R T LSk’ VA E BB

E&WE ;& A RKMFALH B (2010GXNSFA013006) ; 7~ H# F /7
FHHF5 B (200911MS262) ,

HI (1968 - ), B, BEEA, BHK, AT RN
BHIWFRFLLAR ERLAE S ERF BHHL,E-
mail ; shuguangsh@ 163. com,

KiHmBHE 201202-10

fEBHEN

B pH FIH AR LA , AR R 7R 1L X R B (Y
THR A RARAG STR R A M ENSH

1 #H5HZE :

L1 FARREOR [T BRI/ PR A
IRHA R R G E AR KIS, JEA T PR, 5
Z BRI R, DI LRI KT B, BITRET NS
JUBUR RO 1 4b, IR IR A A B8 B S48, &
LTYEATIC A LT K, AR 41 km, HuAb 107°46'19” ~ 108°18’
50"E,23°48'48" ~ 25°24'30"N, I 3% 6 78 986 km®. i+ .
R B P AR (R A MRS B AR
Hb TSR D Fe B AR 2SR . /NIRRT B
RABER %, ERRHEE S, FHKR19.6 C, BN AY
B12~13 C,2FLPRAFRETE d I B A i 4 28
C,AaxHHE 38 Co FHROKERIE 1 700 mm, B 5 53
HRFFRER A, B 5~8 A, HLEWER 80% L L, W
HENKWSRWN, WE=RES , U5 TRENREER
AW, SEHFE KRR, WA BB R TRk, —EEW
HHATR ERENWETEAR. HRAGRERR
LEEENAAARTHMSBEERN BT ML,

RN R R AR BN IR R, MR LORGEWICA N

o FRUARSEMARE LN E, AREBEREL
X B T A B A TR 5 00 3 SR MR A, B B T A Bk, 2

Wl A LA MR %
1.2 HigBRmHEERRE FAREREBHETRK
FHLF BT IR , AN R AT B S MR 2, IR



%0 % 14 ¥

R BMH N RER R 2R A 5 KRR 8131

B b b T R FEREA D T 200 -+ F 28
Y ALIE B ARARH M | M A A TR IR B
i LR BRI, ] GPS S, e AR +
MR PR I UL R M, FF R 45 R L 3 R, A
FEEHR 10 mx10 m, 7EGMRETRA S B M RER
JE(0~20 cm)1 kg B4 3, 3FB 3 ANSRIT LB, 433 AR
IR D SRR , 43314 2009 4E 4 H 26 ~29 H.8 H28 A ~9 A
1 H.9 H20~23 B, #MEFFMR E (Y 1 HERE 5 ot 26
B MR, BT s 0 P KL B R
Fo W, 2% Baht4e, I K+ Hm s T8,
B HE SR SRS R A 35 TR A B S AT B SR R F
J5 8 HREBR S 03 , FEAMRAT, USE IR R,

1.3 HEMEERNIE BERETHASSNES
FR(m) WEEET IS RE LARE m, , %A S WA
TEEE L, BT 105 CHTA P46 ~8 b, BUL, 247, 76T
PP B ER, T ERRE m, , HHE LA KR (w) .

w(%) =(m; —m)/(m, —m,) x100%
FREGE 2 mm PRI T L4 10 g FRZIBEH S,

A 25 ml ZEMOK , PR BABE R BSERE | min, {8 R4 4MHL,
HCE 30 min f5 PR HHIN Y T HOK I REY pH % 5 500
SEAL, WU TR R B SR AR E SR, R FH R T 5
WISE IR | L ITLB S AT

1.4 MBS SRA] EXCEL.SPSSI4. 0 20 B8k {4 3 ik B 4
AT

2 BRESW

2.1 TMEAR  1EESKEREMEHSASRR K —A
iR, REEN T EEAER, R HENETYEERE .
M1 TUBH, ERF LA TR F L HER S KR
TESRME R, B BMEAR K K B AR bk b M 3 T 55 0
B A TARH R Bk BE AL b R bk, 5 1
SRPRHUE L, R R R TR T LR R Sk B AR
RS Bt A BN B, Lk B RS 5. 86% , kK
VOHRAL Rat  B b R A oM 553, 1 0\ o S5
MHHER/N, SHEAE L, L R R E KR
2.47% .. X 5 HBOBE M AR 5wk AE 7 MR ARk
BRI, WL, IR R R+ A K
BRI

®1 FREIHMAFXTHNYEERENEETIERGHE

+ 3 kB FE HIR

Fﬁ?@ﬂ % g/cm3 )g//% PH %?3“%
EE°S:N: 26.89a 1.18a 53.70b 6.89a 3418.60 a
T A 26.45a 1.28d 52.13b 7.02a 2010.00b
PR A 26.10a 1.30de 51.38b 7.12ab 1815.83 ¢
By 25.70¢ 1.32e 49.09a 7.33bc 1302.56d
AT HRHs 25.50 ac 1.34 ef 47.44¢c 7.45ce 1153.96d
B 24.49e 1.35¢f 46.36c 7.58 cde 1 127.00 de
LB 23.50 be 1.37 of 44.69 cd 7.74 de 775.50 ef

Eith 22.70 de 1.45b 41.95 de 7.80 df 734.91 f
21.03d 1.47c 41.15e 7.8 4d 564.41 f

it
B FFA RS FRRRERE.05 KT BE(LSD ),

2.2 IHRE FNFR LN EREN—TET, i
PN e bk vk 21T NG N s B

R0, 1 2 BIEHE AR 8 BRK Rl B R
Mg, R ESMER SR A, WE 1 TTUE N, KRR
AT AT HBEAEFEHBHES, AEBIEKK N
HARMHD A b M Bl A TR R A B T S
W R Y, 5 R RAHAR L, St R R s A
HETIE B B ok B3, BN T 24. 58% 1 22.88% , EiHb A
TR B B B Ak 52 L 5 A 0E B D, B
11.86% 13.56% .14. 41% .16. 10% , HEA A 35 25 A 4y 386
WD, 415K 8.47% ,10.17% , BIR, AEETIRAEX L
SR b SRR AL R 1 A R T AR R B K,
RN, iR it - A R RN, N
1, SR b A R, T SRR K L R A AR . X
it + HhaE TR B — R A B R -

2.3 HIFLBEMRR  HEEALBE R AWM E B,
R FEYHEME R — R AR B DU i+ 2
HIETIFIR . M L STLBR R O PR R At SR HE S
B+ A AVUR SRS, 5 LR I RE IR,
M 1 ATAE AR R R 07 F S FLBRE RN
HEFWBF A B SRR > BE b, > FERE AL > s > A Tk
Mo > R > B LR > B > BdF . 5 E A MM
B, bt BFLBREE WA T 12.55% , 755% JURD 4 f) 7 ok,
RSB S LB R BB B FLBRE WA T 7. 34% B
AL SR S A SR A T 9. 019% F11.75% , AHEEH, A
AT L RIT B3R A58 S 80 E AL AL,
IR T R AP AR AR 1 5 A B L R Rk
BA SRR L, i IR E KR, IR LR
HiRREN.

24 tHEpHMBEER +Ii%dHFRM+ 4 pH FHTIH
*F. pHMK, HEPEH LM SRR, 85
B, R E MG, BEN A RH TR RE, A
mi 3R 7, R A FRHE AR, AR 1ATLUEH,
BBk 38 pH Bk, B ARMHb pH B/, a4 AR Ak
B4 SRR A TR B B A E R M, H AR
438 pH ARG . XA RE LR AT HIEEK
B OBSHAFERHEER., HEESRERLEIEHH—
B%, SRR M A AR KA . R ATELE Y,
P + S SR/, Bt LR i AR B A AR
Bt FEREAHE VML | E SR Ak HE + IR T B R AK B I, W]
T, At + 30 F A i 135 pH Rl B> AL B B 22 5
B T PEom s A3 A, - 8RR 1 RWT T %, B VERE R
i, LHURIE, AR K, B, X RS ERIR A
HFERRZ—, _
2.5 tEEER MAER2WUFH,FTEEENER
RE B KBVNOHERIR AR K N B 8 > B E > GKE >
SFLBE > pH, 3R FRNT R RZBEK, BRI TRARE
TR A Wma R R R R, 5 R R L, pH 148
REFUNT I KN EETE AN LSRR, T
FE EKEMBILBRERRNEERES,



8132 SR A

2012 £

£2 TRYBHRETEEERNERRY

SKE FE B B2
H % gem’ E/ % pH '
PRAE(E .71 0.12 3.99 0.35 686.08
S48 25.18 1.34  48.54 7.33  1543.28

ETRER/% 6.87 8.87 5.83 4.81 44.46
H:n =40,

AT AR EE AR AR R AE R, A3 T
DIE M, H AR SR SR, SILEER 0.05 KF
BERMELE, 5 pH 20.05 KEBEEMLER, 7R
R LRI R T, TRATLBE &k & B SR pH
ML 5 HImA B AL %, FEE A BRI, £
19 TR AN A K B, v SRR, T pH P17 X
— BRI AR IR 69 - R T R B + A T RO AL,
TR A BB R O (o Bl T R, R B SRR
T B RBHFRBR T + 3B 044, L 3R, S+
AT, BT W, AR TR B K, K H %
B, iR, B S BRI A AL

#3 THMEMEETEERIRENEXER

WH FKE pH HE% BABE AR
KR 1.000
pH -0.7687"  1.000

EE 0.753** -0.837"" 1.000
BILEE 0.871"* -0.814"" s
A& -0.918*"  0.793'°

B o« FRTE0.01 KFBEMK,

3 it

(1) B B SRR R A E R A, B A AR
B S R R A, H IS K E LA E pH
SRS, TR TLBRE R R RR BT

(2)fE YA E AT E BB, T B IR
&) £ 3R 7 =X e B R R R B, 5 R A LG, pH Y
AR ER RN G LR RS, FIRAE SKEMEA
It 58 % o i P B R R

) FEAFR LA HTAT, DAL E SKE.
B3R K pH AR 5 + A B A {LTE 0.05 KB ¥
X, HE L EAEERM, LESILREM S KRR
A BB REEE, W pH FHR . B, BRI - Hhf a8 %, + 3%
FEBUD, BLBEEN K, S/KEET, TEAKEERSREA

(4) LRa o LR B PR A TR R E A8 bR, R B B AR
TS IRV BB A, A B R A B A TAR B
ik B bR B et SR B
BBk AH Hr , IR B -+ S IR BT, A AR LY
PRV AR LSRR A o IR T SR B AR BB MK L, T
Bl 5 st A SR BB ST A X T B2 b AT S Bt e A5 BB K
2o B, B0 AT, MRS IR R, AT AR 1k A 4L
it — 2 B,

Sx 3wk

(1] Sk, B v E, 83 E, & T RB LR KRR T A 18
PRV RRAUAFAEAET ) . /K ERRREHR,2009,29(5) :65 - 68.
(2] BREZ, XERNAS, 2R N, 5. Frssde R A R AT 3R Y
B[ ) 7. AERSSEHR,2001,21(8) 11290 - 1295.
[3] xUHER A, BRFITH, . B B AEIPR - R RS 3
FEEm T ). AT ,2002,21(6) 1682 - 688.
(4] % INE, B3, 308, % P REBAE T MRS T TS
PSRRI, Rl R GR 5EEE 7T ,2009,25(2) 1223 -232.
[5] s, FilER, B, & & TS AR L FIAES W+
K FHELT]. ZERRIV R ,2010,38(27) 114963 — 14965.
(6] FRAEAR, (B, BRF), 25 L LR X R A5 A0 TR AR
Rl T ). HEFEEEHR 2001 ,56(4) 1447 455,
(7] finH, RIRE, s, % FraEBRAEREW T H IR HE
Xt HEREAIREMT ], TR, 2007,44(2) 1204 - 211.
[8] M, 2240, et , 2. P HE LK + HoR F AR xed 1 388 I
BB T ). HOERRISE, 2010,30(3) 1475 —480.
(9] xil¥sie, A, XK, %&. RE ERFHA S B X 2+
Bk ITES SRRSO 1], TR 2005 ,42(3) 428 - 434,
[10] {845, BRUER, T30 B AR E T R AR K E R
PERFFERL T ] hE AR 4R ,2007,15(5) :59 - 62.
(1] FEfEse, Bl BENR, . AR A A R FF R AR EE LXK
TSRS TESAREENA [T . B SRR, 2011,17(1) 163
-68.
(12] #pte, HUZE,(AFPE, 55 THOFIR A O et S 1 + 3385545
RyEa (1], SPEETE,2008,27(2) :177 -181.
[13] e, ABEE TSR, % SN A s X - BRI R &
HERRRIRE 85 H0RMA[ T 1. A:AH,2005,25(12) ;3188 - 3195.
(14] 3HE TohE. REVK HER NFiSES e s [ ]. rhEVK
F),2011(12) ;58 - 61.

[15] #7, REhe, XE, %5 )1 W R RE AR A R - sr s
fERFFT— AR ERRE R EE =R Rk A SR Bt/ N A 1
[J]. PEREAR 4R ,2011(2) :663 —668.

[16] $h—48, FHA. THIRIR SO LB B K EE E SR
W[ J]. yTPER 4R ,2010,22(5) ;110 - 113. :

[17] ZHANG X,LIAN B,YIN J,et al. Study on influences of different land use
types on soil qualities in plateau Karst depression[J]. Agricultural Sci-
ence & Technology,2010,11(2) :173 - 178,182. ‘

[18] Bya BHEE, THA, . Hobk 7K EE KRR X - MR FshE3s
AEsHTLT]. st Rl RHE,2010(3) 158 -59.

[19] i, XU, 2537 2, . ARG T gsm et R &2 (1], 4
JeAe#R ,2010(4) 1221 - 225.

(E4:% 8089 1)

(5) B T4 AR, 2R s Rt T 2 65, B Rl
AP EYE SRR AR R RSN EE R A T
—HHR . RELSEEW, X - AR ES T
¥, T L5 A0 17 PRAR B T AR AN AT DA st BUb B35 4
B, XATURBREAZFRA, N BEERTTHRE TR
I A S LR — R AT R A LBR3E, ATT o] AR R FR i A Y
R

2% 3wk

(1] XM, B S, & SN RO A7k =275 /K HE B SRk =
FTEEG[T]. K= ,2002,17(3) 1223 - 226.

[2] MR, R, BHREAR, & S B R S AV [ R A KR

SBR[ ] . S S EATRES R, 2010,26(2) ;155 - 159.

(3] pRaids, xibeal, . FIE/KIEIE Y SR A Y RN KoK R E R
[1]. sREpK™,2005(4) .78 - 80.

[4] BRES, MR R 7T 1 S s SR B B Se /R [ 1], T
Y CFAAE,2001,21(3) 129 ~33.

(5] ESEREG R, GRS RIS 5 s, /KA K iRl
SYNTTIEI M. 4 R St EERRR b A, 2002223 ~ 281



