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Study on Influences of Different Land Use Types on Soil Qualities in Plateau Karst Depression

ZHANG Xi et al ( Guizhou Provincial Academy of Forestry,Guiyang, Guizhou 550011 )

Abstract [ Objective ] The aim was to study influences of different land use ways on soil qualities in plateau karst depression. [ Method ] Different
land use types were divided by topographic map of 1:10 000 scales and soil properties of physics and chemistry were analyzed. [ Result ] The re-
sults showed that the variation trend of soil depth { A + B stratum) was slope plough (include returning farm to forest) land > natural forest land
> planted forest land > shrub forest land,and relative indexes changing regularities of soil sections,soil water conservation,soil particle composi-
tion , soil fertility and soil fertility effectives in different land use types were studied. Change trend of soil synthetic quality was cultivated land > re-
turning farm to forest land > slope plough land, natural forest land > planted forest land. High soil synthetic quality of cultivated land was result of
natural soil-forming and human managing processes, soil synthetic quality of returning farm to forest land in 3-5 year was higher than that of slope
plough land indicated a effective method to improve slope plough soil quality in karst depression,and soil synthetic quality of natural forest land
was higher than that of planted forest land provided an evidence to use near-nature manage technology to improve soil quality in karst depression.
[ Conclusion ] The study will provide theoretical basis for bioremediation of rocky desertification and biological control technology of soil quality e-

volution.
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Table 1 Main character changes of soil profile in different land use types

+J/ZERE / cm Soil depth

AR /% Gravel content R & // % Root content

J Types
%A T AR B AR B2 AR B 2
FSRMHL Aa Natural forest land 11.25 Bd 45.00 A 5.25 6.25 16.25 Be 12.00 A
A ##H Bb Planted forest land 18.00 34,00 6.40 9.20 19.00 18.20
WE K BR#h Ce Shrub forest land 6.00d 34.00 12.50 17.50 37.50 ad 12.50
iB#Ak# Dd Slope refoestation land 25.00 Bac 45.00 A 17.00 22.00 7.00 Be 2.80 A

A BEPHMER SRR E B RIEELERERZ. A B IERAKTARLER TREHEZRBE, a.b o d IELELREFFHH X H LSD BEKHE

ERBE(P<0.05), TR,

Note: A stratum is cultivated or leached horizon,B stratum is substratum or illuvium horizon. A,B mean significant differences of T-test value at different soil

stratum in the same profile, and a,b,c,d mean significant differences at P <0. 05 level based on multiple comparisons by LSD at the same soil stratum

in different forest types. The same as follows.
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Table 2 Main indicator changes of soil water conservation in different land use types

0.05 mm 1244 A & <B 2, B A ARG B B 5B L

THEIGKR ke EBERIIEKE//vke EEILRE /% EEERE /% . S
) . . . ) _ HE/ ¢/ cem
E: il Maximum soil water Maximum capillary Capillary Non - capillary
) ) . ) Volume weight
Types holding capacity water holding capacity porosity porosity
AR B2 AE__ BE AZ__ BRZ AR BE AE B
KIRARH Aa 540.55 ed 486.63 cd  501.44 cd 456.26 cd  56.96 d 54.91 4.20 3.21 1.04cd 1.11d
Natural forest land
AT AR Bb 417.14 217.24 371.00 202.13 55.08 cd 53.31 5.15B 1.97 Ac 1.15 1.29
Planted forest land
IBHFHHE Ce 227.94 a 197.44 a 188.78 a  163.86 a 49.29 b 48.61 4.79 4.21b 1.26 a 1.30
Slope refoestation land
B DA 212.93 a 77.82 a 183.09 a 65.40 a 51.47 ab 47.02 3.80 1.77 1.25 a 1.42a
Slope cultivated land
#iit Ee 309.22 269. 11 276.58 242.69 52.38 49.22 3.92 3.16 1.20 1.20
Cultivated land
%3 FEAFMAARTEBBERTN
Table 3 Soil mechanical compesition changes in different land use types g/kg
AHY 1= #bki // mm Sand FHEPRL/ mm Silt KEgr( <0.002
Types Layer 2.0~1.0 1.0~0.5 0.5~0.25 0.25~0.05 0.05~0.02 0.02 ~0.002 mm ) Clay
FSRARH A 76.02 65.14 54.24 156.36 77.37 335.28 235.60
Natural forest land B 79.32 60. 88 33.02 199.76 144.95 304.15 177.93
AT AR A 67.26 59.67 39.17 166. 81 136.65 289.02 239.41
Planted forest land B 69.37 61.53 39.91 218.11 106.08 281. 10 225.90
Py s A 53.48 54.26 35.16 119. 69 110.97 347.99 278.43
Slope reforestation land B 83.14 61.55 37.53 188. 68 103.97 318.26 206. 86
Yo A 76.30 65.24 44.55 186.44 143.40 293.71 190. 37
Slope cultivated land B 89.74 65.38 32.01 194. 81 104.22 278.43 235.41
i A 67.29 84.12 59.94 82.76 136.74 336.23 232.92
Cultivated land B 70.70 75.92 33.24 122.02 103.91 373.81 220. 39
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Table 4 Main indicator changes of soil fertility in different land use types

ettt 2L / emol

P 2 HHLE gk &R/ v'ke 2B/ 5/ke &8/ o/kg (+)/ke BBRES // ¢/ kg pH (&
Types Layer Organic .Tolal Total phos Toﬂte{l Exchange base CaCo, pH value
matter nitrogen phorus potassium content content
KRR A 40.76 1.71 0.45 1.96 33.85 44.56 4.52
Natural forest land B 43.70 2.10 0.25 1.91 45.32 45.97 5.55
AT A 29.98 1.56 0.29 2.1 37.61 48.50 5.49
Planted forest land B 30.11 1.81 0.25 1.84 45.59 49.35 5.75
IR B H A 38.98 1.79 0.30 1.72 39.57 43.38 5.49
Slope reforestation Jand B 56.58 2.62 0.28 1.85 39.22 46.48 5.52
Wb A 18.06 2.25 0.48 1.84 45.87 46.07 5.24
Slope cultivated land B 47.13 2.27 0.35 1.88 39.59 51.53 5.28
i A 69.30 3.51 0.13 1.67 33.47 49.28 4.96
Cultivated land B 30.00 2.04 0.19 1.67 40.29 51.97 6.16
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Table 5 Soil fertility effective indicator changes in different land use types

B3 B IKIBH// mg/ kg HRBE / mg/ kg HHE /mg/kg SCHMEIRES T/ omol( +) kg
Types Layer Hydrolysis nitrogen Effective phosphorus Effective potassium Exchange cation
KIRFRHL Aa A 83.08 5.30 e 2.45 11.50
Natural forest land B 105.74 6.03 ¢ 3.73 16.04
AT ##s Bb A 72.36 0.90 e 3.36 10.27
Planted forest land B 54.79 3.27 2.93 10.91
JEBEkHE Ce A 138.24 3.88 e 2.78 14.79
Slope reforestation land B 110.68 1.45 ¢ 3.89 15.66
ek Dd A 89.76 6.90 e 3.05 9.53
Slope cultivated land B 112.16 0.76 e 3.48 15.47
P Ee A 146. 47 36.40 abed 4.73 17.38
Cultivated land B 102.39 22.81 abed 2.72 15.80
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W, R RIAEARRF AT, LUK N BE T3
B E R > B > Bk KA > AT
i, S P K B AL E B > OB > BB
Mo SR P B RAR AR > A TbR Ak K B A TTARH
> RO, KN F B, K N BTERSA AP A
- EECET B REAR, AL P BTERBOR  IR P A A R
I B 25 GEA K B AR A BET B 23,
FEHH A9 7E (LA SAE S, 3P FH B T B 7E AR MK b A B

SFE AR AT T AR, KA N B 76 KA ANE B
MR, A P B7E R AMAES B A RER T
B R, H K B RAMIALE Bkt A REET B /=
B, 34 FH B B A KRR FLR S Ak it 2 S a3
2.6 TEWESHEEEMN ARAMITALEREERZE
FAEX B AT C 2B e 3 E R AL, R — 487 1E L4 B
RRAE A R AXE A R LB BNEEE
fbo AEREHIIEG A RBEBEGHRE AKX T LR
FRIA—1EAH -



38 % 11 4 % EF REIEAAF X EHREMNFERIE T BHRG YA 5775
O k. O F= S5 SR, %X,
[~ RS ST —————
o — S 4N H NN B o
AR A R | SR A (4 6) b7 55
R -1_R SEARIF A X IR & Rk (3K 6) K43 i K 3L,
i hi
e IR FS BRI AR S (r = 0.450 07 ) FIAC J1 B Rtk (r =
LU B AR (A I " o 1o
R - 0.647 6™ " Y FREMYIEHRX BE, %@qiﬁ%’%ﬁﬁ,ﬁﬁimiﬁﬂﬂ
NSX+Y - SXEY IR X R E A BT R A5 EAI L. AR AT R+
| 2150 B AT KA 1 P B 5300 K ARl > .
(EX # X =) (RYis Y = =—) Tbs B > SR BEA > BEBEHE , - IBORN - AR
(SR, 1) BAS LRSS > IR BEARHD > kil RS > AT
AR ARy == T Mo, TR RIS A B > SEHFAIE > 3k
TG A R HE FARARHE > A ToMb,
*6 ARAMAFRNLTERBREYETE
Table 6 Soil quality index changes in different land use types
seny K IR SR TR A, AR JE AR THZE TR
- Water conservation Mechanical composition Soil fertility Soil fertility effectives Soil synthetical quality
frpes P CV./% PR CV./%  THE CV./%  VHE_CV./% FHEE V%
RIRM 0.378 1 16.33 0.465 7 6.80 0.412 8 24.72 0.251 2 55.92 0.371 4 19.53
Natural forest land
AT A 0.3741 11.43 0.4250 23.13 0.410 6 25.40 0.2132 86. 67 0.350 3 28.46
Planted forest land
BI2E v N1 0. 3056 12.04 0.4443 25.79 0.4223 19.42 0.3247 48. 30 0.3764 17.42
Slope reforestation land
b & 55! 0.2826 8.50 0.412 8 23.51 0.414 5 32.47 0.249 5 56.59 0.361 0 30.79
Slope cultivated land
P 0.32 67 15.24 0.539 4 12.12 0.476 5 32.85 0.54 55 28.01 0.495 7 23.54

Cultivated land
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