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Abstract; The goal of this study was to determine the changes in soil organic carbon (SOC) and phosphorus (P) content
and their occurrence characteristics, to provide the theoretical basis for rocky desertification control and vegetation
restoration in the karst area. Adopting field investigation and indoor analysis methods, different land use types of fissured
soil in karst rocky desertification area were taken as the research object. The results indicated that the variation range of soil
organic carbon (SOC) content in four types of land use was 16.067—39.436 g/kg, showing a trend of decreasing with the
increase of soil layer depth. The total phosphorus (TP ) and available phosphorus ( AP) contents in the soil varied from
0.093—0.274 g/kg and 3.836—8.025 mg/kg, respectively, which were significantly higher in the fissure surface layer than

in other soil layers in the whole, with the characteristics of higher in the upper layer and lower in the lower layer. Besides,
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soil organic carbon (SOC), total phosphorus (TP) , and available phosphorus ( AP) were generally moderately variable.
Soil C/P ranged from 86.499 to 268.343 in the fissured soil of the four land—use types, which indicated that the availability
of P was low, and C/P of arboreal land and shrubland decreased with the deepening of the soil layer, while that of
grassland and abandoned land decreased first and then increased. With the increase of soil depth, the content of organic
carbon (SOC) , total phosphorus (TP ), and available phosphorus ( AP) in fissured soil decreased gradually and soil
organic carbon (SOC) had affected the changes of C/P and available phosphorus ( AP) content.

Key Words: fissured soil; organic carbon; phosphorus; karst rocky desertification; different land use types
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1.1 ARSI HESNL

WFFE DX AE 5N 48 e 9l B 7 B R LU B0 L 7 3 = Ah 37 e DX 34 78 s T Ry B4 T /D 35
(105°49'30" —105°49'51"E,26°06'53"—26°07'23"N) , B FLZ) 0.33 km®, BF5E X N & A R ER , A B e, 7%
JRRVERBREE ORI TR KB A, U2 AN =B R P SIS R = B (T,eY ) A = UK
o MK 1281—1393 m, @ W7 HA 1 2 XU, P 340 14.03 °C L FRIR (10 °C) ik 4116 °C, H FERT L
960—1300 h, - TCFEM 294 d, 4EBIFEK & 1193 mm, Z4E V428 & 50 550 mm, HHEEAIDIAIK 0 &,
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AT 52 A MUBR AN 4l . 02 5 965 IR ol Ak Bk ) U - A LRI 22 SR FH ¥k A e — . B R 4 41
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Table 1 The basic information of study sites

A A it it N TrAMH
Type of land use Abandoned land Grassland Shrub land Arboreal land
Ho 3 AL BR 26°07'03"N 26°06'30"N 26°07'30"N 26°07'15"N
Geographic coordinate 105°49'49"E 105°49'30"E 105°49'30"E 105°49'30"E
MR Altitude/m 1297—1317 1284—1330 1290—1397 1296—1334
BB Slope/(°) 10—18 5—50 10—60 20—30

b T 2 g
*E%ﬁﬁmr; 50—95 30—96 10—95 25—80
Vegetation coverage/ %
(58 ) e
SRR
Exposure rate of bedrock/% 530 40 50 2075
1A Soil type Ve st VY AKE AKE
B A Bedrock type H=& H=% H=% H=A

- . B KPR T

, %k B ( Bidens i o KR %Q%(. oona

TH Josa L.) (Imperata cylindrica) | ( Pyracantha fortuneana) .  sinensis (A.Juss.) Roem).
. pilosa L.) | e o )
Veget: - HZ(C g
egetation 1 B ¥ ( Setaria viridis) Z/ﬂﬂ:ﬂ% HR( {)rmrm Hok . .
( Cynodon dactylon) nepalensis Wall.) ( Broussoneia papyrifera )

2 FERESR

2.1 AN ORI 2R 24 B A AU AR AR

A HUIRAE g 1 458 b 50 BR Y B 2 o 4 A, B AR A K I TR BB SRR T R A A TR S 1 S50, BN+
e PR B IR R b T RS A Sy 1A T AR S R T A HT R TR R P 2SR X
S4B - A MU IR AERRIE 0] D3R 2,4 Fh MR FH2E TR AP + 2 U, & U, 19 T3 AR 75 et S 432 0 hy i
TR BESE n  REAR A AEfba  HIEA PLER & R LA H2 U T+ )2 H AL S e 12
U, U, A1 U, R30I S 3 15 T e AOMRCHE | 7 b RN 48 3 b, 7E )2 U, P TR AR MR b 5 7 2 A 4 b 1) 286
A, BCHL A PLER & AR U, 0 BN T A 3 A 2 ¥R 55 b AR T AMR b 1 A LR & SRS H Y 4 A4
TIREIBTC 2R

B B FIE S | AT AR A R b B B - JE S I D, 45 AT AR AR AL T L 43 )
}:22.346—26.892 g/kg . 16.067—38.330 g/kg Fll 23.539—39.436 g/kg, A HLIK & HEAEIR T HIAY 4 4>+ 2 0] 1
TR R AR R U M AR S RS 3 AL EER R UHE LR U BEST U, 75 A
P42 U U0 A LR & A N B, 43312 39.436 g/kg Fl 38.205 o/kg, TAEAHLER S HEATE U, -
R T HM AR, AR 4 2R 1R - A LR S AR IR MR T E U & U
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AR TS E T2 U, 890, B, U,<U,<U, <U, , ¥97E 24.328 g/kg LA I, H 4 DL J2R9 LA LR & &SR
BN, B AN A FH 2 RSB - A AR % B R R 2 AR S R BRSO, A LR & AR R R
BEAEE R 0.026—0.630, S A L@ T BEAR S5 BARFRIUA TR ARMHLAT MLk & 148 7 0.157—0.205 Z
6], B HLAE 0.026—0.554 2 [i] , #E A HITE 0.108—0.630, 42 e Hb | > 0.247—0.400 35 Bl 4

F2 FE:HF AEETRE T IEAVRBRIFIFE

Table 2 Characteristics of organic carbon occurrence in fissured soils under different land use types

thi7 R o b A FiAML

Index Soil depth Abandoned land Grass land Shrub land Arboreal land

A Bk U, 26.892+6.372Ca 38.330+10.460ABa 39.436+16.935Aa 26.336+9.165Ba

SOC/ (g/kg) U, 22.846+4.388Ca 28.430+11.805ABab 38.205+17.164Aa 24.328+10.213Ba
U, 22.346+4.291Ca 30.164+18.050ABab 33.419+21.792Aa 25.133+8.924Ba
Uy 24.061+5.012Ca 16.067+0.514ABb 23.539+2.833Aa 31.820+9.086Ba

SOC ; H3EATHL Soil organic matter; U, ;:0—20cm; U, ;20—40cm ; Uy :40—60cm ; U, : 60—80cm ; A 7] R 5 A1 26 A [7] - Hi 1) FH 285 78 i) 2 57
3 AR IRING FREARER R — 3 iR [ 4 2 8] 22 5 18 35 (P<0.05)
2.2 U[a] A R S R LR A IR 2K AR AIE
221 ABERAFRHE 07

" 2 FeAkkH
AT W SR R B ) AT e 2 O %

R ELBOMCRI , LR R P40 TSRt it b 2 T

RENMEEIGE ", k3 WAL BRI 5 EEE )

IR VNS ES PR e 2N

U R U, SRR R AR R BRI TR, S O

SRR RS R P ITCE NS T v L COS (R S E

FRIE R B B EL)ZE UM U, PR RIN TR 0 2040 400
PcHy HEMHG (T 510 AR i, 75+ 2 U, PR LRIRE Soil depth/om
HAb - RIS FE T2 U, P e R & THAL T @1 FARLfARRap tmanss RRET ST
Mo 2R PRSI i 2 & 4 7E )2 U, A1 Fig.1  Variation of organic carbon content in fissured soils of
U, BT U, U, AP Y U3 35 (K T 2ol 3 4~ different land use types

2 TR U, 0 2 v T A 3 A )=

60—80
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Table 3 Characteristics of total phosphorus in fissured soils under different land use types

t7 R o e At TAML
Index Soil depth Abandoned land Grass land Shrub land Arboreal land
K0 U, 0.244+0.015Aa 0.259+0.062ABa 0.195+0.049ABa 0.145+0.046Ab
TP/ (g/kg) U, 0.274+0.035Aa 0.207+0.077ABa 0.174+0.050ABab 0.130+0.046Ab
U, 0.166+0.003Ab 0.180+0.088ABab 0.152+0.040ABab 0.175+0.062Ab

0.093+0.033ABb

0.150+0.063ABb

0.239+0.060Aa

Uy 0.131£0.010Ab
TP . 4% Total phosphorus

X T PR TR | DA AR T A A LRI R R A AN I T R, PR S
WA LR U, U, B35S T U, U 0 e & i A )2 U 5 U SCRILE, e R -2 U h
BFEET Uy XTIRARMMT S, e S 72 LR B BRI T U, el )5 ETHRJS 7E U,
BB R RS XS TR AR B A DR & L e A — 2, B A& e R U, B3 T HAb 3
MR hE 2 B, RS RS REBCEIEE D 0.018—0.489 , H P RLHL T A FIHE MM 42 9 % 5%
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HARBIRE BB/ IN A3 A0 e R B2 2 1 R
B TR, PSR AAE R, I RO & A 020 2040 4060 6080
2 U, IR H 5 F A R 5 )2 AL Soil depth/em
U, 1 U, BB B A i TR MR 76 B2 RRLAAXDRR R RS BREE R
)2 U, D 5 i v T A - s R R 2R BRI A AN
]+ 2 B A B 22 5, HoAr 3 Fh R bR RS A Y 4 4>
+)RE T B EEZES

TEFE T Bl G 2 B3, A S0 & w AR L AERRAC R R rh 2% 2 AR e R IR SE AR
Ja¥am, Bl . U,<U,<U, <U, , 550 58 ek & w8 —30vE | 5 50+ 30 PUk & AU I ; 7
FE NI RO A e b TR R S BRI A e Hore UL A UL ) A R Y
1, SR 7.559 me/kg A1 7.379 mg/kg, 1)2 U, U, IR & B & T UM Uy TEFRAMMp, + 356
RO B AR EVE I AE 3.916—5.323 mg/kg, A RUBE & fAE T 2SR IO SEREACS ETF, Bk, B
HENHAN A 1 2 A B 5 22 59, Higy 3 Rl R 2R B AN R + 2 )35 0 B e 22 5 TR AMch il
FIE T Y A R o B AR 2 AR RN . AR B S R BT A 0.045—0.555, 4% i ]
IR B4 2 U AN, B3 8 & B8 7 2 5Z7E 0.300—0.500, 6k L g FHEREMAZ S (WK 3) .,

LA REFRH
Total phosphorus content coefficient
=

S

Fig.2 Characteristics of occurrence and variation of total

phosphorus content in fissured soils of different land use types

R4 TR HF R EE T RS T IBH BB

Table 4 Characteristics of available phosphorus in fissured soils under different land use types

et TR B3 Fh A AL
Index Soil depth Abandoned land Grass land Shrub land Arboreal land
AR U, 8.025+3.068ABa 6.616+2.110ABa 7.559+3.882Aa 5.323+1.846Ba
AP/ (mg/kg) U, 4.542+1.851ABa 5.525+1.895ABa 7.379+3.094Aa 3.916+1.783Ba
U, 5.443+1.698ABa 4.653+1.759ABa 6.158+3.420Aab 4.673+£1.421Ba
U, 5.210+0.561ABa 6.989+0.331ABa 3.836+0.176Ab 5.097+1.848Ba

AP BB Available phosphorus

2.3 ASIE] - HR FH S AT B A e LU ARAE

- BB BE LA WL A A A3 T e 3 S el 2 T R 1) B 2 A LT AL RN T R R Y — N E
Febrt . ULIE 4 REL S, 4 Fh ORI PSSR 4B AY e B L R BN TR AR MO R AL C/P A LBt
- JE IR I AU/ | T e b R 5 b 2 SN I 0 ) R A R LA 4 2R 2 R R BUNE A
i 24y v T A A R 2R

TR A, £33 C/P B RACKE 2 TRER I, £ )2 U, MU, M58 L, i U f U, 7E 170.0 LLF
b 3 C/P B RSN, e N 22 U5 U MR A K, )2 U, U U M3 o/
P 4kEEt K 7E U AR, MM, +38 C/P B2 e KRN, 7 )2 U, 5 U 28 K ini e
)2 U4 A 120 L S LU Y1 213.046 LU L, BSR4 C/P Bl R RS NG R K 14
el FLAE )2 UMK 86.50, 208 + 2 U, U, U, 77.19% ,64.07% ,47.20% , AJRIZE+ 2 4 Fh o F)
ALY - SRk B LLAE U, U, U, U, 28 630 Bl 43 0l 4 112.048—213. 046, 86.499—254.474, 135. 004—
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268.343,146.357—213.095, HARfbi#aH BAR N . 7 + )2

U, 1 U, TR AR MBS YR Z b  FF )2 U RN U, B § 07 Tt = WM
WZHEH % 06| B LM mm #5H
2.4 BT BRI AE G R P 2 }E st
IR TR R A e R A i B SE Y
EHZ LHATHRA L RR I 5 iR, 0§42 O
i, A S B R AR B Bk, B2 0T
5 C/P AL 2R F IR B35 UG, TS pH 2 5k = M
S PN T AR /P AR E T 0 S e a0 0 o0 50
B B TEM AT H A RO A R S C/P A+ My LRI Soil depth/em

AR A 35 A OG5 4 J2 5 A T G B 3 FELHFHAXDRB T HEHREBRETRSE
TIEREIN, pH ¥ 588 PR 2 A G, AR A & ; - Fig3  Variation characteristics of available phosphorus content in
SRR S A AT OB RIA HLBR K B . 3 K fissured soils of different fand use types

o G e B OSG ; R TR S e A LR A

A U S S 2 RO, B SR TR, B A R A WL B BB R PSSR S A AR B
B IEANSC , 5 A S0 o e S 8 TE AT G, 3R A - A ML AT S50 5 7 v 8 -5 AN [] 9y = 0
ESItEEP S

+ 2% /em
] 020
20—40
Aa 71 40—60
400 |- KX 60—80
Aa

500

300 - 2P%Apa

ABa | 7
ABa 1

200

—

100

] - F 2 R el Le
Carbon and phosphorus ratios of different land use types

FeARM B HE
T F) FI2A Land use type
B4 RELHF AR R

Fig.4 C/P ratio of fissured soils in different land use types
ARG FREARGRAR] 1 ) S A 1) 22 57 W8 28 5 AN TR) /N - REARER ) — L b R FH S YA ] 1 2 8] 26 57 1 3 ( P<0.05)

3 e

A 3 Xt HE A ] A ] P2 2R %ok SR AT AL 5 H WA R TR 4 o 3t ) PSS RSB £ )= A AL
ik ek SRS B SRR RS T R AR B A A B (B ARZ 18] T B[R] M OCHESS RS s, R
BB 5t e AR BE L R B BE RSN, HLRAR B AR U, )2 05 X 5 V225 3 7E g s DR S0 A G 13l
FFZE L L3S RARL O™ S HUJ PR AT RS2 SR E 382 2 A HLBROR VR T M SR A B AL I 5 4, B &
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Fig.5 C/P ratio of fissured soils under different land use types

JZE I  FERCA P 3 AR T L SBAT BILI 2L 53 AT e A ), e A0 J5 8 7 60, 5 o e 0 o 228 i
U0 TRV TR P T 2 S 0 14 T Sl LR S S b o8 - S ST A BILKG 1 53 e A
R s AU S AR LR Uy (UL UL RN M 35 2 TR A bR b st AP S b, DA T 2
TRE P\ Ml PR REL 0 SR bR (0 7 0 268 ) T ) SRR T AR IR 70 AR | B DAt A AL &5 By s T AR A
MAE R U BT S HL i T A s A IR, 50 i A LR A R TR IR R L3 h AR &
LA Z AN T T AL R S e S K A R D I Z A LB R S 1E SUR MR R R
2R R S AR R BRI A SR R SR SR AN T

R5 RBTERBEEZMERBXEIN

Table 5 Correlation analysis of factors affecting carbon and phosphorus accumulation in fissured soils

WiH +ERE - b 2 R0 EERIR S BRE

Ttems Soil depth Type of land use TP SOC AP pH
EESH!

oo o o e !

4 TP -0.212** 0.139 1

FH LK SOC -0.216*" 0.172* 0.118 1

FRE AP -0.223** 0.256 ** 0.066 0.439 ** 1

pH 0.093 -0.138 -0.047 -0.101 -0.129 1

c/p 0.018 0.056 -0.519** 0.700 ** 0.0308 ** -0.055

#* % P <0.01, * P<0.05

ABIFTE R, BRTT AARHAT , FHAt 3 Foft - by 1] 2R U B0 - S A AL | B FIA B & e )2 U, 2= U,
IR A RUHE B AR, B JR T 2R A 5 R, SR WA HLBR AR AR R JEE b i e 3R 35 i s, DL 5 ]
A LS A RO . IEAR SR 0.439, BS54 Fh bR FH2S T A SR b SR A BERA AR
FEAE PR LERIZE (U,) B2 MR B/ PR R 2 AR e X S e 8 it
FEAE R B, AR RO A A T 5 SRR RAE AT Yan 5507 W90 A1 30 W1V 2 4 VR LB N H 5 LA |
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SRR+ E R RN, BRSO RE R IR SRS EEER R, 2 Y
M), R 38 Al AT RSB A iR A R B ) (RS SR SR N AR S - 3 kA K -, pH VB FRL R
PEZE RN, B Z AT FE R B PRI T B A 398 [ T R BOE MRS, R H IR E A WUREE | e wis o
5, - SRR TS , nT RO SO0 ; 1 24P B VR 2 A R, (A5 A 5l & AR 20 SR A A A
T TUE SR, oy ¢ - SRR B a8 A kv P IR 5

FHN  ARBIEGE K I, W HT RN (] ) S TR R B A ML R 3 A I A v AR R B X S AT T X
VRS A K 3R B AR A R — 3 e LR R A RE R S BRI A | R ARG 56, 40 Yan 25PN Y
RIZLRTIRATAE 2 Ab ek 2 58 Z A0 TF 11, P EEE B ) R RN AR R —Jk i S 8 37 4 B K
225, R A B IR 415055 -+ HE BB R R0 & e S IR ARG, e i ] (i b il 2 A R R Y kA 4 S v
UG AT ]l DX R 2 ) AR SRR RIS Ay, XUAR T 9% 0 ) i A\ D 2% - S AT A\ BB 4 1 + 48500 &
i, [ AR IR 4040 A A FEEAE T, A W R W i BRE R SR - B3R A0 ORI ZE R (4 3 At 107 1 53R 43
14 2 [ A8 S S MDA A0 104 A A s ) o A )

WA RCPERT B A LT o s R i o, C/P AR, A3 B THCE W A 2 f AT AL o 78 v R T 42
HEA BBEAE AP RN 5 1 C/P i, S W 2 s Bl 7 B D0 2 1T 55 A9 40 36 4 - 9l | EL A R 1Y) 1 B v
J1, BRI RAE Y A RS TR FIHE LK) C/P BEZL B 4 J2 IR T B B FRAR , X — B oe 4 SR 52
AT A B XA [R)RE 1t ) - SPeme i S L b2 T R R AR BB I 85 SR — 2, C/P il = 2 i TR S /N A
B TR IR S S SRR AL [RIITAE 4 A 2 e D\ 0 SRR B L 2 v T A b A P 2K
YRR AT g2 b 5 8 T M BRI 2 H A LT B R, 3R 4 TP AR S E S R R, C/P 5 4
B ML A RO 2 (R A SRR 3 R 18 C/P Bl = S8R B (0 A AL B T HLAR B i, 4 3980 <200
FRFTEH L, >300 IR FRIMEE S, AT 200—300 F78 AT BE7E 33 th AR Ak B/ N AR ST
b SRR B L TE 4 2B )2 A AR 3 B4 WA 112.048—213. 046, 86.499—254. 474 135.004—268. 343 ,
146.357—213.095 , E A | I A <200 F4F 200—300, H.27 5 T [ - 580k L F21E 61.001% X & A
W RR 2B R A O AR . AR SC IR T A LA RN A b % 2 VR 2 5 T B T ) D b A s ]
WRAFRFAE  BFR A5 NIRRT 1R )2 Vs 24 12 w8 e i b, - S A7 AR Rl () S 2 M AE 25 1) . A2 S5 AR
WF5E TP A 45 6 A Wy M BR A2 55 5 T iE— 20 R0 3R Wi AL G SR A SR S pL AR, DA o 24 B+ 1 ik |
Xof A YA L DX R ) TR

4 #ig

A 35 6T W SR A [] b R FH 28 R S B = 398 LR S Wl 2 AP R IE AT, T LU

(1) &5 b | B M RN TR AP B 1 J2 1 - B8 HLRR A 3 1 A2 Ak i R 16.067—39.436 ¢/kg,
SR Iy i - J2 TR S 0 S B N AR Ak AR E 2 U R

(2) A=W AR AE A i A8 AL YE R4 31 0.093—0.274 g/kg 3.836—8.025 mg/kg ;4 Fh b F FH 2RI ()
ZAPR - B R AR R 2 B R T A 2 R F R R R R R R R

(3) T AR FNE b PR R EE A4 29 B it = J22 090 o2 s i/ P 4, TRt AR 48 5 M Sk /N )5 3
s e A, - Sl b AE 25 1 R S B R B 4 2 AR AR R R 86.499—268.343 , 3R BB YA AU HRAIK 5

(4) A MLk 2B FIA 08 3 it A8 S5 RO A0S B 43 0 R 2.6%—63% 1.8%—48.9% \4.5%—55.5% , &
R A S SRR

(5) FHAHCHEZE SR A R I A HLRR X + SRR B LU A 80l & AR AL A — s, Bl 2 IR BE A 8, 4%
bR S AR SR G BILA | A BRI RO & i AR D
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