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Fig. 1  Location of the study area
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Table 1 Basic characteristics of typical types of root underground habitats

2K Type M ZR M T A B4R AE Characteristics of the root underground habitat

H oz AR THR TN 5 2 A Y 0 ~30°, 5 1 22 9 7k S 2 AR 540, 3R )2 v BE A7 76 38, o 2 A g
HLJZ VAR R R Je = 25 ), A R e R R AR A0 A 32 B B 3R 2 2 ] K S i, AR R 23 A 3 LI
A O BE R =2, R R 8 B

Dolomite , apparent overall occurrence, rock stratum 0 ~30° in tilt angel, section structure dominated with horizontal

KT Type 1
H oz a R 5" IR 2 )2 25 ) 28 7Y
Multilayer space of low oblique ) ) ) ) ) ) )
) ) layers, possible existence of soil on the land surface, cracks in rock stratum and rift zone-sandwiched space in be-
occurrence of dolomite rock i
tween layers, distribution of soil, plant root system horizontally distributed mainly along the above-described compos-

ite space, the number of rock patches within the scope of root distribution=2, fragmentation index quite high

Hza R R 5 2 U0 W 30 ~60°, iy 2 ARG 1, #302 nT REAF 72 L, 6 2 A e HZ W)
AP AE R R Je 228 M), A R LM IR R R T LR A 25 18], HAs M A bR A 3w, A
BEVR R =2 , Wl BE 48 B

Dolomite, apparent overall occurrence, rock stratum 30 ~60° in tilt angel, section in layered structure, possible

KR Type 1T
H oz a s IR £ )2 25 W 28 7Y
Multilayer space of middle oblique ) ) ) ) ) ) ) )
) ) existence of soil on the land surface, cracks in rock stratum and rift zone-sandwiched space in between layers, dis-
occurrence of dolomite rock i
tribution of soil, plant root system mainly distributed in the above-said composite space, and the space combination

more diversified than in other types, the number of rock patches=2, fragmentation index quite high

H oz AR TR 5 2 A Y ] 60 ~90° il i JZ R 54, M2 2 T REA7 76 38, 55 T2 R4 HLJZ [l
A7 BRI 2 25 (8], A 800 A, EL 44 b Y e R S 5 A 2 B K R AR R 40 A B0 EIR A & =
[6 16 S A AT BEBR R =2, T A R

Dolomite, apparent overall occurrence, rock stratum, 60 ~90° in tilt angel, section in layered structure, possible

KA Type I
F oz R 2 2 28 ) 26 8l
Multilayer space of high oblique ) ) ) ) - ) ) )
) ) existence of soil on the land surface, cracks in rock stratum and rift zone sandwiched space in between layers, dis-
occurrence of dolomite rock i
tribution of soil, and soil in cracks thicker than in other types, plant root system distributed mainly along the above-

said composite space extending downward, the number of rock patches=2, fragmentation index quite high
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Table 2 Basic characteristics of the plant communities on typical types of root underground habitats

REMT
R A T il T AR . 34 B Dominant species
A B b3} Bl 1) {7
b A Tilt angel of Sample
Type of root Slope Slope  Elevation
Place the rock stratum area
underground (°) exposure  (m)
(°) (m?) T2 K Arbor W K Shurbs B Herbs
habitat
Hem | - 1 Jub e & Carex tristachya
syl it ik Quercus fabri
5 900 42 NE 1275 Kk WY Blumea riparia
Type 1 Angian SU Ttea chinensis Myrsine africana

var. megacephala

H R Quercus fabri K +FE B Carex cruciata
AT BEK X .
55 900 42 NE 1 280 k'@ Pyracantha B EL Carex tristachya
Type Il Caijiaguan
Ligustrum lucidum fortuneana W Pteridium aquilinum
A%k Quercus fabric Pe
AR LR ¢ / 1 R B Eragrostis ferruginea
87 900 43 NE 1 280 & Pyracantha
Typell ~ Caijiaguan KA1 Miscanthus floridulus

Ligustrum lucidum Sfortuneana
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2.1 TERHRIIE

SRR I 25 AT AR R AR AL, R 8 5 A D
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TIEF AR AR S BB AR IR 3, R 3
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Table 3  Soil nutrient indexes

gt R A R el R
& - HHLUR
WERM FAERER Alkalytic Total Available Total Available
Total nitrogen Organic matter
Type of root underground habitat . nitrogen phosphorus phosporus potassium potassium :
(gkg™) . . . . » (gkg™)
(mgkg™ )  (gkg™ ) (mgkg™ ) (gkg™)  (mgkg )
21 2
x/CV 0.32/0.09 138.74/0.02 0.07/0.09 11.47/0.02 0.46/0.06 113.45/0.03 4.35/0.11
Type 1 Surface layer
Tz .
x/CV 0.11/0.04 92.14/0.00 0.07/0.05 5.98/0.01 0.75/0.02  80.80/0.01 2.75/0.03
Middle layer
Tz _
x/CV 0.03/0.10 65.96/0.03 0.06/0.09 5.50/0.04 1.06/0.04  83.11/0.02 2.25/0.03
Lower layer
BNl KIZ
x/CV 1.62/0.08 263.34/0.04 0.07/0.08 13.89/0.03 1.42/0.02 289.16/0.02 6.42/0.03
Type Il Surface layer
Tz .
x/CV 0.74/0.03 173.50/0.01 0.04/0.10 10.20/0.01 1.40/0.01 182.43/0.01 5.59/0.01
Middle layer
TZ .
x/CV 0.54/0.06 137.10/0.01 0.04/0.12  9.64/0.01 1.48/0.06 153.93/0.02 4.56/0.02
Lower layer
A *Z .
x/CV 0.36/0.09 163.87/0.03 0.05/0.13 14.57/0.03 1.25/0.06 216.89/0.06 4.45/0.04
Type Il Surface layer
Fz .
x/CV 0.24/0.08 103.90/0.00 0.06/0.07  7.53/0.01 1.21/0.03 144.86/0.01 2.53/0.17
Middle layer
=
x/CV 0.10/0.12 75.93/0.010 0.03/0.11 9.56/0.01 1.27/0.01 105.22/0.02 1.82/0.03

Lower layer

R P R « I E W EIME , CV AR 5 R 8L Note: x in the table is the average value, CV coefficient of variation
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Table 4 Datas of soil enzyme activity
RERM AR R VE B I JU it HAN WA LA Z W A ALl i A AP T
Type of root Sucrase Amylase Urease Protease Phosphatase Catalase Polyphenol oxidase Peroxidase
underground habitat  (mg g™') (mgg™") (mgg™") (mgg ") (mgg™") (mlg™") (mlg™") (mlg™")
KT Type I 1.36 0.20 4.87 14.83 11.60 0.33 0.12 0.05
2R Type Il 0.99 0.28 7.71 16.92 9.26 0.05 0.08 0.07
KA Type Il 1.05 0.22 6.51 14.90 9.90 0.08 0.16 0.08

T R R 3 0 25 B8 AR B 4 {E) Note

Data in the table a

re weighted average values

2.50
ey 2.00 e
gg 1.50 g
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S 050 g
2] - < . .
0.00 — 1 L 2
eS| ESiUNN
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22000 s 1200 T 035
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£ 1500 2 & 8.00 E® 025
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£ 300 . ; = 2001} N < 005 Mg I‘W
600 i B e ; 0.00 Lt S 0.00 ' ey
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E 7012
= . 020 o0
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£ g2
<& 010 S I 0.06
SR 0.0 g Roo4
= . 5]
E : NA RS 21N | 5
£ 0.00 : : : 0.00 Llkskead o 1 L
RKEL BRI RHIN KA Bl RN
Typel Typell Typelll Typel Typell Typelll
oRKE sz o R
Surface layer Middle layer Lower layer
2 IR AR AL

Fig.2 Changes
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Table 5 Correlation of the soil enzymes with soil nutrient contents

2R HE R Aty TE B ity o it H wEREE A EAER  ZEHEAE i A A

Name Sucrase Amylase Urease Protease Phosphatase Catalase  Polyphenol oxidase  Peroxidase
4% Total nitrogen 0.199 " 0.668 " 0.849 " 0.735"" 0.103 -0.460"" -0.180" 0.470""
B ft A0 Alkalytic nitrogen 0.365"" 0.817"" 0.906 " 0.864"" 0.286"" -0.503"" 0.063 0.663""

4> Total phosphorus 0.578 " 0.218 " -0.134 0.222*F 0.692 " 0.465"" 0.166 " -0.116

£ %W Available phosporus  0.490 ** 0.734"" 0.852"" 0.837"" 0.366"" -0.662"" 0.455"" 0.885""
4= Total potassium -0.651"" 0.160 " 0.493"**  -0.021 -0.709"" -0.446"" -0.397"" 0.245""
AL Available potassium  0.192* 0.753*" 0.927"" 0.722"" 0.129 -0.551"" 0.141 0.770 "
A HLJE Organic matter 0.301"" 0.821"" 0.793"" 0.816"" 0.226""  -0.479"" -0.066 0.534""

Hin=162; % ,p<0.05, %%, p <0.01 Note:n=162; %, p <0.05, %% , p <0.0]

THEME RS 5 0 T IR R AR RE T LR
w1 AALS R AL RE Ty i T A LB B 5
HPE e T A BLY IR Y AR R R
Ml | AR W AR KA S R G TE B A UK
SRR AR TR IR K | R
VES 5 T V2 B WAk R G 3R+
P T ) ARG B A B B AT DL U
S5 1 R 7 AR B 5 DR, 7 S T 26 R 1 AR 5
Mo AR BT b AR T LA A 0 0 AR
(A8 A B B2, O AT A4 O o 8 o B /S 0 3T A 1Y 4
7 G [T AL 3 I N B S 3L N
B B e SRR TG P R ) ORI AR L O AR
Bl 72 22 7 37 23 9 A B T T L B A BUBPE T, X4
Oy fife T AR RAEL B RE 1 5 V8 A AR X R AT AR I B
Y PR R 3 T — S AR

3 4 i

1) SRR T AR MR 2R L2

U L HESR 0 K S PE R A A 35 (p < 0.01) A
R — R LA T XA A BT A

2) AR M T AR BTN (Y A S I 1 22
Sl R, HL B 2 OB o TR T R A5 {H A% 2
TRl 35 PE XS R LR AL RE I AR, = e R
PORZIEZEMER (KR 1) S5 LRGN
RE R, A A" R Z R MR (KA )
TS F A AR B, B = e ™
RZ R MR (R + HEA HLY iy S AL fE
T A e AR BUAR B R T R UK o3 B a0 A AR
B BT AT A K AR P I R A S B
o ST T o 2 S

3) AR AR M BT RS RS R
O A DG OC AR B s A0 ML RS IR AR H AR R
e, RHER R B R AL RE B R AR S R . 7RI S gt
TUBRAE BRI ZCE T, [RIRE E LA S8 I 005 8 Sk +
SENE 1 ARBL | 32 AE L 8 oA A A2 Al R B 5 O DL LR
TR SR 0 B AR T B0 RE 0 R o DX B B 2R K
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SOIL ENZYME ACTIVITIES IN THE TYPE OF ROOT UNDERGROUND
HABITAT TYPICAL OF KARST AREAS

Fu Yuhong'? Huang Zongsheng' Yu Lifei'’
(1 Forestry college of Guizhouw University, Guiyang 550025, China)
(2 School of Chemistry and Life Science ,Guizhou Normal College, Guiyang 550018 ,China)

Abstract Soil samples were collected from three different types of underground root habitat typical of Karst area
(Type 1 -dolomite of low oblique occurrence with multilayer space, Type II -dolomite of middle oblique with multilayer
space and Type Il -dolomite of high oblique occurrence with multilayer space types) , for analysis of enzyme activity in the
soils as affected by type of underground root habitat and level of soil layer, and correlation between soil enzyme and soil
nutrients content. Results show that; 1) soil enzyme activity varied sharply between different habitat types and between
different spatial soil layers(p <0.01). 2) Type [ is conductive to cycling of soil carbon, Type Il to transformation of N-
containing compounds and Type Il to oxidation of soil organic matter, and moreover, soil enzyme activity in all the three
types decreased with soil depth. 3) soil enzyme activity was significantly related to soil nutrients content. So their correla-
tion coefficient can be used as an indicator for evaluation of soil quality/fertility. Obviously, the finding of differences be-
tween the types of root underground habitat in soil enzyme activity may be very useful to evaluation of soil quality, study on
technology for vegetation restoration and ecological remediation and management in the Karst rocky desertification region.

Key words Soil ; Enzyme activity ; Type of root underground habitat ; Karst rocky desertification area



