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Influence of Land Use Change. on Litter and Sml C, N, P Stmchminetrlc

Characteristics-and Soil Enzyme Actnvnty in Karst Ecosystem Southwest Chlna

TIAN-Jing', SHENG Mao-yin'*" , WANG Phf® 3’ WEN Pei-cai’ - 4 .
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Karst Rocky Desertl‘flcatlon Control , Gulyang 550001, Chlna 3. Guizhou Envl-neﬂ}hg Laboratqry for Karst Rocky*Desertiffcation
Control and Derivative Tndustry, Guiyang 550001 "Chind) . P

Abstract In this stady, the litter and soil under four typical land' use, patterns of primary forest, shrub, grassland and sloping land in
Huajiang Kar%t Gerge lin Guanling, Guizhou Province fiwere. used to" study the effects of land use ohange on the carbon(C) , nitrogen
(N) ; and phosphorus( P) stoichiometry characteristics of-karst pldnt litter and soil as well as the effects on soil enzyme activities and
their dn‘vin‘gr mechanism in Southwest China. The results showed significant differences in the litter-soil C, N, and P contents and soil
enzyme/activities among the four land use types. Compared with other regions, the litter and soil showed a pattern of high C, low N,
high P and low C, low N, high P, respectively. Urease, sucrose, and amylase showed an order of primary forest > shrub forest >
grassland > slope farmland, whereas alkaline phosphatase showed primary forest > shrub forest > slope farmland > grassland. The
protection of primary forests should be considered in future ecological construction. The soil nutrients were significantly affected by litter
C, N, P, and their ratios, although the soil enzyme activities were not significantly associated with the litter. Redundancy analysis
showed that soil enzyme activity had extremely significant correlation with the soil total N (TN) , water content (SWC) , and C: N ratio
(P <0.01) and relatively significant correlation with pH and the N: P ratio (P <0.05). The order of importance was shown to be TN
>SWC > C: N >pH > N: P. The research results have significant value for the study of karst rocky desertification and karst ecosystem
nutrient cycling.

Key words :karst; soil enzyme activity; soil nutrient; litter; land use pattern
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Fig. 1 Study area and distribution of sampling locations

1.2 FEHbIRE SR AR AE

T 2017 49 ~ 10 A 7EAF 5% IX 26 B[R] — X 38k [
SRACAF R BRI 50 F B R R 1 4 Fh
H R R, TR A PR VR RN SRR
REE (R ). AR B i A M A R 1
K FITEARR , BRI B 4 AR, AR I
BN 20 m x20 m, HELEE 3, LT SE
WHES A2 mx2 m B, WHEBRHEIHEY 7
SITRATIE WAy R F EHAS b A7 [] 5256 2 4t
TIEE. e, KEREErhRZERE %R
0 ~10 em JZ 13, ARKNTEHNRA T RS
R, —3rad 0. 15 mm #FHT C. N, P BYIIE,
Jy—#B4r it 2 mm G T A SRS P A I

F1 A RAXNEEE

Table 1 Land use patterns, longitude and latitude of sample plots

et A T

LB

1 JRAAR 105°38'37. 30"E 25°41'07. 10"N
2 JRAAR 105°38'35. 49"E 25°39'28.91"N
3 JEAAR 105°38"24. 02"E 25°39'19. 61"N
4 AR 105°40'08. 85"E 25°39'59. 19"N
5 AR 105°39'04. 00"E 25°4032. 00"N
6 HEAM 105°38'48. 56"E 25°39'24. 36"N
7 Fi b 105°36'45. 80"E 25°4228. 80"N
8 F b 105°37'28. 85"E 25°41'51. 47"N
9 F b 105°3726. 47"E 25°41'54. 82"N
10 b 105°38'39. 53"E 25°3919. 56"N
11 b 105°37'28. 51"E 25°41'50. 75"N
12 b 105°37'24. 06"E 25°41'51. 67"N




4280 EZNN - S < A 40 &
1.3 FERIE SOC X 1k 464.38 ~478.11 mg-g ', Z8fk 4

V&Y . A HLBR (SOC ) 2% FH 51 5% iR 4 -7 i 44

>R (TN) | 28 (TP) F H,90,-H,0, &
Ja o Ay LR S B FER AR e (I i E

4 A HLR (SOC) B R SR FH H 4% R 41 4 Ak -
HMINEATE 3 2 (TN) B9 SR HPILEGE Rk 2k
(TP) FA 52 2R AR R B L (3, BRIl 2 I
AR AT B L. B RESRAE 105°C FHE 12 h
PREE K& B pH B pH 3 B E

FIERETG T S AN I i, R
fiti ( Ure ) R FH 2K By B-T IR 40 LE (8055 16 b il
(Suc) FIFER G (Amy) ¥R H 3, 5-fH3EKF IR L
3k BTEBERRES (AIP) SR B R 8N b (k.
1.4 B4 by

K H Excel 2016 X SE 305 M0 28 B9 4E 11l
A3, W SPASS 21. 0 XFJ#vEY . HEC. N, P A
it 7% P S A T Y AR v 25 AR ﬁﬁﬁiqﬁE’J—Eﬁl
%‘?ﬁ%%*ﬁ(one-way ANOVA) . ISD Z 1 ks . 4

TR > AR > Bebih > BEARMK, {H 4 FhR[H]
T FH TR ZRARA BEZS. TN FH&E
$97.35~9.20 mg-g ", ARILAFAE N HEARS > P
o> JFAERR > b, Ho ) FEAMS SR R A
M, R EA R EES, HF = FZ R0
ST TP S &SR 0.96 ~1.83 mg-g ™', AR fLEE
TEREARSR > B bbb > B > A, 5 TN ()22
SRR AL, SR FORE, 4 Fh LR Oy
NUFTE D F753 22 SEARFAEA AR R, AEAK AR X 35 B
iR AT — 2 L

4 FhA- A D7 %) €N C: P A N: P 7S
A8 Bl 43 5] 4 65. 31 ~ 50,50, 513. 18 ~259. 66 Al
8.27 ~5.14. Hrp| Filh C: N K, %wcﬁ%ﬁ
fIE—%0, FFAEMTC 2% 2 5, 0% W T
AR, C: P FIN: P 22 SVERRAE— 3 ﬁuﬁiwﬁ
e, FREANMbE 2 57 0 % ,%ﬁ?%&%ﬂ@
YHEATHURRR | SRR gt
KHiﬂﬂ%ﬁﬁTi%C]wPﬁiﬁ

KA AIHT RO S 3t SPASS 2170 FfESEM.  2.1.2
?F'J}fﬁ CANOCO 4 5 L7 #Fﬁﬁﬁiii%%@@(ﬁ VE 19,5 ﬂ[j_d HAR2A B E 225 MG i
HF | | / o 4 k2 E?/T s SOC - 75 fik 2y 36. 02 ~
5 %Eﬁﬁ ' - ff Vo 4043 mgeg ! BLE ﬁﬁﬁi%>@ﬁ%>aﬂ
> PERE, (04 AR 1 S 'ﬁfﬁg%
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&@ﬂi%ﬁ%#%%mf ‘ A ,fmggﬂﬁiﬁﬁ%%?EWSﬁ.ﬁ4ﬁﬂmﬁ
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Table 2 Ecological stoichiometry of litter-soil C, N, and P with soil enzyme activities under different land use patterns
TiH EL JE AR TEA Ll B
dSOC/mg-g ™! 475.38 +7.25a 464.38 £13.39a 478.11 +11.84a 469.26 +16.89%a
dTN/mg-g~! 7.73 £0.68bc 9.20 £0.20a 7.35 £0.48bcd 7.82+0.71b
A dTP/mg-g ! 0.96 +0.23bed 1.83 +0.35a 0.97 0. 05bc 1.24 +0.08b
M dC:dN 61.91 £6.57a 50.50 +1.40b 65.31 £5.50a 60.49 +7.55ab
dC: dp 513.18 £113.36a 259.66 +43.19¢ 494.03 +34. 10ab 377.92 +11.65bc
dN: dP 8.27 +1.57a 5.14 £0.89¢ 7.57 £0. 18bab 6.32 £0.94bc
pH 8.08 +0.21¢ 8.09 +£0.29bc 8.27 +0.08abc 8.45 £0.06a
SWC/% 32.43 £4.77a 26.86 +0.44bcd 22.91 +2.66d 25.78 +2.18cd
SOC/mg-g ™! 40.43 +8.23a 37.00 +1.76a 36.22 +1.38a 36.02 +6.69a
- He TN/mg-g ™! 5.62 +£2.00a 2.59 +0.02bc 3.03+1.13b 2.49 +0.55hd
TP/mg-g ™! 1.00 £0.29a 1.59 +£0.62a 0.91 0. 16a 0.95 £0.44a
C:N 7.61 +1.81b 14.30 +£0.62a 13.03 +4.38a 14.61 +1.54a
C:P 41.16 £3.98a 25.30 £8.25b 40.71 £7.77a 41.03 £10.78a
N: P 5.53£0.83a 1.79 +0.66bd 3.26 £0.63b 2.87 £0.98bc
Ure/mg-g~" 0.80 +0. 14a 0.59 +0.08ab 0.56 +0.20ab 0.47 +0.06b
T Suc/mg-g ! 49.71 £4.99a 27.47 £5.20bed 22.11 +3.64cd 21.69 +4.85d
. AlP/mg-g~! 12.80 £3.10a 5.48 +0.55bed 2.84 +0.87d 2.93 +1.27cd
Amy/mg-g ! 1.11 £0.19a 0.79 +0. 16b 0.39 +0.15¢d 0.20 +0.05d

1)dSOC, dTN. dTP . dC: dN . dC: dP Fil dN: dP 5¥5IFE R PTG YA LR | 4. AR At SO He ;. pH 725 H 4 pH I, SWC F05% K iE
SOC, TN, TP, C: N, C: P il N: P AR BIFOR HHUATHLIR . 4. 2RO s Ure ZRIRA, Suc F78 BEMERE, AIP /% BRPEBERRNG, Amy

SR
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