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i £3E pHAE R 5 38m 38 m T 4.49% ~5.80% ; B HEALLEANK AR AEFRAME TALL R
A, 5 FH1.02~2.99 45 3.65% ~24.82% oo b ol 4 S VY EM TR L BN LEF R
ik, MEGRARE T, LIE FEMEA Jhis BLAM HFEZTHERGK, ABEINETELE
L ERERE SR EIRT 22.33% ~71.46% , Wi B F MG T 31.25% ~80.14% ., Y E . € HE &
B LA T A 4K T 70.83% 83.33% , 4t E B E A T T 55.0% 80.0% , otk
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Characteristics of Nutrients and Enzyme Activity in Different Grades

of Rocky Desertification Soils in Southwest Guizhou

YANG Dan,SHI Ju,LI Mian,DU Runlai, GUAN Qingli
(School of Biological and Environmental Engineering, Guiyang University , Guiyang 550005 , China)

Abstract . In order to reveal the qualitative status of soils in rocky desertification region,different degrees
of rocky desertification soils were collected from a typical karst region in Guizhou Province as research ob-
ject. The nutrients content and enzymatic activity were analyzed, based on field sampling and laboratory
determination ,and the changes of soil quality with different degrees of rocky desertification were explored,
to provide the foundation for possible soil improvement and ecological restoration in rocky desertification
areas. The results showed that soil pH significantly increased by 4.49% —5.80% in rocky desertification
soils. Organic matter and total nitrogen content in rocky desertification soils were higher than those in no
rocky desertification soil. Soil organic matter content was 1.02—2.99 times more,and total nitrogen con-
tent was 3.65% —24.82% more in rocky desertification soils. However, total phosphorus content and to-
tal potassium content significantly decreased in moderate and severe rocky desertification soils. Activities
of soil ivertase,urease, dehydrogenase, cellulose showed obvious decrease as the rocky desertification ag-
gravated. From light to severe rocky desertification, soil ivertase activity declined by 22.33% —71.46% ,
soil urease activity decreased by 31. 25% —80. 14% . Soil dehydrogenase activity was 70. 83% and
83.33% down,and soil cellulose activity declined by 55.0% and 80.0% respectively in moderate and
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severe rocky desertification soils. Alkaline phosphatase activity was only 24.78% of the no rocky desertifi-

cation soil in severe desertification soil. Therefore , the nutrients content and enzyme activities could be ap-

plied as critical indicators for evaluating the soil quality in various degrees of rocky desertification soils.

Key words: Karst; Rocky desertification soils; Soil nutrient; Enzyme activity; Soil quality
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1.1 HMREHER
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Tab.1 Information of sampling sites
g AL B B S SN TV MR RS % W 55 R % -
#i’fﬂﬁ(lﬁﬂﬁxfi o : i FE iR/ m W g/ LE%%J@? o *E%B??ﬁmf-fh O R /em
Grade of rocky desertification Latitude and Average Exposing rate Vegetation .
. K i X Slope Soil depth
of sampling site longitude altitude of bedrock coverage
b3 N 25°44'11"
i . . 1 087 10 ~ 15 10 ~ 15 80 ~85 40 ~70
No rocky desertification E 105°18"26"
7% | 5L N 25°44'49"
+T‘r§'{"{%1t o 1191 15 ~20 35 ~45 50 ~60 20 ~40
Light rocky desertification E 105°19'01"
i N 25°45'24"
HEA R . . 1 300 15 ~20 50 ~65 30 ~45 20 ~30
Moderate rocky desertification E 105°19'55"
3 5 N 26°07'09"
:if}ftl{%ﬂﬁ . 1296 20 ~25 75 ~85 10 ~20 10 ~20
Severe rocky desertification E105°46'38"

1.4 #HFEIE

FIH] SPSS 22.0 #4784 43 7, JH—J0 7 2243
Hr (One — way ANOVA ) X s 55 45 S i 47 53 #r , [A) B
HEAT WL B 3 MK 55 A Ez UK i (( Pearson ) AH G M
38T .
2 HR G
2.1 AEARERARLKIENFSEE

Hi 3% 2 AT B B b R SRR B A Ak R pH
[ER=E W N E AN (ERORTE = B S SR X ol v 5 7 [ B D)
T 4.49%~4.69% 4.88%~4.95% 5.08%~5.80% ., +
AL b A A AR B R B e e, 5

TG A AL - HEAH L, DN B 3 B A Ak, AT Pl
A EMIMT 1.02 ~2.99 £, LHELA G EAER
JEE RN TG AT AR 8 v TG B 22 S (H p R A Ak
THEh ARG R R AR 122 5, EEA
Al A RS IO A AL R R 1. 25 £ A
bR S oA B 3R 3.65% ~24.82% .
et AN R R el N YR R A nke LT
TR A B 3, b 3 A AL b 2
SRR A B TC A Ak HERY 66.67% 89.81% , T
JEE A AL T A B A B A ) T A AR £
e 53.33% 86.57% ., JE A Ak 1 38 v SR
() 8 5 To A AL A T, B RRAIG 25.81%
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Tab.2 Content of nutrients in different degrees of rocky desertification soils

TiH Jo A Ak % B A Ak R Ak G- Rap Xig
Tl‘ No rocky Light rocky Moderate rocky Severe rocky
em desertification desertification desertification desertification
pH 7.58 ~7.68b 7.92 ~8.04a 7.95 ~8.06a 8.02 ~8.07a
/(&/k

AL (/ke) 13.30 = 1.41d 26.85 £2.30c¢ 40.03 £2.65b 53.01 £1.25a
Organic matter

5/ (e/k
2 (8/ke) 1.37 £0.03b 1.42 £0.05h 1.67 0. 04a 1.71 £0.03a
Total nitrogen
B it 5/ (mg/k
B R/ (k) 226.34 +10.09a 233.59 + 14.82a 262.33 £18.74a 265.04 +21.11a
Available nitrogen

%/ (2/k
2/ (g/ke) 0.30 £0.03a 0.28 £0.05a 0.20 £0.05b 0.16 0. 05b
Total phosphorus
o X
R/ (e keg) 12.40 0. 89a 11.31 £1.36ab 13.67 £ 1. 74a 9.20 £0. 50b
Available phosphorus

1/ (g/k
28/ (e/ke) 2.16 +0.49a 2.12 £0.54a 1.94 £0.11b 1.87 £0.16b
Total potassium
A/ (mg/ kg
R/ (mg/ k) 132.89 £7.37a 138.42 £ 16.47a 156.26 +6.00a 145.64 = 19. 08a

Available potassium

IR —47 P RVNG b 3R R AR R AL B2 ] 22 57 B35 (P < 0.05)

Note : Different lowercase letters in the same line indicate significant differences in different treatments( P <0.05).
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Fig.1 Activity of dehydrogenase in different degrees of
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Fig.6 Activity of alkaline phosphatase in different

degrees of rocky desertification soils
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