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AT 10.6 ~ 103.7 g/kg Rl 1.16 ~ 6.39 g/kg Z [0, ARMEELA s ANFRHERE N /NS AN S B MATHEZER, FFARK
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1.1 #5RXEHER
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106°45.505"), EHRAE 580 ~ 800 m [i], %M XK IR A
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R, R Y), MU KSR, AT, BRKS)
ARHAL, 5 %10 H KRR 2F KR 83%,
S EAR ST, W 850 m LLR g WG R
WA, 900 m LA E g ME R 28 . I AEIX
WA BES LA B FOKE . e RE A E, TR
B2 DLROA KR O A K T IR
4 KAT 7 HE (Toona sinensis). [ AL (Plotycarya
longipes ). Bk (Juglans regia) Fl/NH#5 (Ficus
concina); EARM A I E A KA LM (Zanthoxylum
bungeanum). ki (Pyracantha floruneana). /M%7
R (Rosa cymosa); ¥ M LA ( Miscanthus
floridulus). #1353 (Heteropogon contortus). i %
(Cynodon dactylon) AT 12X SsiA B 7 i 25/ y
T 5%, AHBEEERR 70% LU L, KEHREEHER L
[ Al AVE SNSRI,
1.2 MmXERSAZE

2010 42 7 H, I EPAMERAN TR A, 1k
0T b R SR — SR e bR R, AR ) 2 B

TRARMR, 3 PUEARIR, 2 P b, 230l & T 20 mx
20 m P, FREEAEHL) NSRRI, R
N T FONEEE: i GRS AR ED . A (H
FIEAE A ARMD A4 (RS RS
A G EE R IR SR s B e D Al CFdt
HPIRAS 7O Al CAEAa7KP SR B RCE3 A SOR
KD, Abl GHERHES M D o SRAERF, SB%
TR A A VA B, R BEAE 0~ 15 em [A], JF
TEFE R RAR 3~5 ARG — M, PR EE
271 kg, M BAHEEE. JLREMMS 103 4, HrpE
N 29 AN, HEARMR 38 A, FRARM 36 Ao FEdhr[H] S
FE G, o AR o] WA BRFN R P SRR, TR
K5y JE B o, A IR SO o SRAE AT
FEAE RN 1 PR,

THERE S TR (R BT R T,
T UK AR R - AR RS INAE, TR
KA IR I Pl gL o B0, Bl 2GR 9 1L
MLY%, TR A Olsen 15 (NaHCO; ¥R HE2)

F1IITRTEHELRERER

Table 1 Information of the sampling sites at dry and hot valley region of Huajiang, Guizhou Province

R HhER A R (m) IS (%) ERE e T
FO 25°39'590" N, 105°38'942" E 767 77.5 Bt 99
25°39'539" N, 105°39'031" E 711 83.5 Bt 55
SR 25°18'988" N, 105°45'505" E 783 53.4 Tt Ui
25°39'684" N, 105°38'986" E 674 62.6 Bt G
25°39'860" N, 105°39'310" E 641 73.9 Bt i
GS 25°39'994" N, 105°40'190" E 631 225 Wi+ 9
25°40'322" N, 105°39'919" E 598 17.6 fibigE 1 59

Wi FO RIRTEAM; SR KRMEAM; GS LRFEMN; FH.

1.3 B

i DPS BRAFAT BN FEARBRFNTRAM T /N ESE
T LR AR AR EEAT T 5 2253 8T (ANOVAD,
Y F fie W Z B, AT IEA) LSD 2 E AL .

2 HR55H

2.1 HEIERNERINEE TR

HRT, KZHECE RSB 2 b A i —
TR AL AR, i B T R R AR AL R
ANEBE LIRS, R 2 TLUE Y, IR R A
NSRBI T A AR W] (0 (AR . N RS
VA AN LT B AR FOCIR DL AR TR AR >
BEARMS TN JEAh, HNFTEL o B /A58 0

T MREARM BT ARMP B i B IR/ AEBTREAAE T
GRS 2 S R ) B R 0 S A e TR AT el L e
PR, LR NE 82%, HEARMKIL 79%, FrARbRiL
87%. CAHWIFIERN], ANEBTHARF R, ik
JlE i L DX A R S B N 2, i h
VAR R R AR O L B ot AL
(g R A
2.2 HEHFHERMNERLIEBRR S EMNEIE

HIZ 3 WL, FEAHIRIREAEBT BT, BREA A L1
AT NS A WU S BEBARAN, BEARM ST AM T
FEARVAAT AT A7 ORI I8 T A L A R
MATEE AR A7 A LR 1 A AR [
FE, NS IR U RAR AR RSN, (HAR 2
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FEAN TR NS o B B AR AR AN I

ARG RGNS R S R 0
225 (3R 3D BRIEAM T A1E TIEAEAR T H ML,
INEBE AU AR BRI TR >
PEAIR > B

Y EH 2 A — FEAR AR — TR R MR FE T
AR BN N AR B A ML AR R R
IR R B IAIE 50% UL b, P IME I 100% L

Fo IR R TR AMR B DR M R 4 /D AR B WL AU
TrE. MAN, ARN AR A AT H, DN AEE
A WU B S A B B8 0 WE FE LA A i dR oK, g3l ik
235% F1 247%, 1M /INA= 358 4 B g 2488 n 1 DA AT A
K, 15 162%. Wk BE, NESE FIEA UK &
A T R ) MG 0 et DL AR 5 A O T ) AT A
e A S T /N A 5 SRR A AR R n i DA
i K.

R2 TREHEETNERTEERT

Table 2 Environmental factors of micro-habitats under different vegetation types

NEBE L e PEAROE  WHEYIEE (em) THEERE (em) ANEBTHR (m) YR RY KA IR
EN1) GS 9 0.1 15.9 10.4 b T
SR 4 0.8 30.2 15.1 % i
FO 8 1.7 37.8 16.5 EA i
e GS 4 0.1 3.9 7.3 b T+
SR 6 0.6 4.6 12.1 b T
FO 4 1.4 5.4 5.9 E2 i
sk GS 3 0.3 12.1 0.8 e b
SR 3 0.6 225 1.7 E2 i
FO 6 1.5 31.3 1.9 % b
Fiik GS 3 0.7 16.7 43 % (iR
SR 5 1.7 45.1 5.6 % b
FO 5 3.9 36.9 3.1 E2 i
Fiild GS 3 0.5 13.5 2.4 Wb i
SR 7 1.5 21.2 4.4 b i
FO 4 3.0 17.2 52 E2 b
Akl GS 4 0.3 18.5 0.9 b T
SR 8 1.0 19.7 1.7 b i
FO 5 2.0 13.7 13 b b
fivi GS 3 1.4 29.5 3.7 % iR
SR 5 32 49223 5.0 EZ b
FO 4 5.0 534 7.9 EZ i

2.3 HEFHERNNEETIEBASES BRI
AN FE R SRR B] /NS I ML . % Bl
RV SIERAEAT T IESTERSS, 29580 (B D, B
TR R FEARIR B TEAM T IR IES 4140, +
AP DAL 3 B R IR MNAT S 23 -
MAS S REOKT, HEARMMERE RGN /M5 e
BUBFI AR IR AL 5 R E 0K 29% F1 21%, /N THE
T (31% F1 35%), WATIRAMTE (35% F1 26%).
TRAMR TN - g RN A 5 R AR 25%, /N T
KT 29% FIEAT 32%. THEAHUE. SR i

R R N AR 5 REAE 21% ~ 35% 2 1),
JE T AR AR S XSt BRI, ANRIFHEE RN
BT PR AR R A AEA R AR =, I H
MU B DAREARKR R /N8 + 323 0] A8 S g
3 itit
3.1 MEETIERATE S EFE

WE R X L R R R, I E A D,
LRI A AR B TR T T 2 B N AR 35 A () AR S R s,
TEACET7 m) B RAR S s o 58, Iz 25 NESS I AR
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Table 3 Changes in contents of soil C and N in micro-habitats under different vegetation types

WETH INEBE R 7l (FO-GS) FO % GS 5

GS FO (%)

SOC (g/kg) -1 21.8+7.5b 40.9%4.9 ab 60.0+20.4 a 382 175
A 20.6 £ 0.6b 35.8+11.1b 69.1£22.0 2 48.5 235

iV 37.4+50a 458+11.7a 58.8+254a 21.4 57

ERC 222+1.7b 30.3+7.2ab 38.5+9.5a 163 73

it 21.9+4.8b 284+52b 453+16.0 2 23.4 107

iy 31.6+6.0b 41.6+133b 71.9+7.1a 403 128

itk 203+5.0¢ 34.1£7.7b 479+49a 27.6 136

SR 243 ¢ 359b 56.9a 326 134

TN (g/kg) i 22+09b 3.1£0.5ab 39+12a 1.7 77
A 1.5%0.1b 2603 b 52+12a 3.7 247

iV 2.9+0.6b 23+0.2ab 4.0+0.8a 1.1 38

ERC 2.1+04b 2.740.6 ab 3.6+0.6a 1.5 71

it 1.9+03b 2.540.6 ab 41+15a 22 116

iy 20+03¢ 3.0+£0.7b 53+0.7a 33 165

itk 1.74+0.4b 22+0.8 ab 3.8+0.6a 2.1 124

SR 2.09 ¢ 2.77b 421a 2.12 101

AN (mg/kg) i 134.0+55.0b 218.4+432 ab 279.7+87.7a 145.7 109
A 147.6+36.9b 201.14+64.3 b 308.190.5 a 160.5 109

iV 187.1£233b 196.1+31.3 ab 283.3+46.1a 96.2 51

ERC 165.1+10.5b 231.9+79.6 ab 276.5+46.5a 111.4 67

it 118.0+£7.7b 170.2+41.5b 309.+125.0 a 191.0 162

SR 158.0+92.8b 2348+745b 368.1+47.42 210.1 133

VEE ] 144.6+29.7b 215.6445.9 ab 288.5+72.6a 143.9 100

PR 146.2 ¢ 212.3b 299.6 a 153.4 105

E: & SOC FoR HHEAHLER, TN RRAE, AN R, NI KA FATAR/NG FRERORAN RS B/ IR 2257 2.2 (P<<0.05).

LIRSS, YA REIE AN N A B
TR S A W AT 2SR . AEAHTIH, AEBTATIS
TR AT I AT GU AR /N RS (0 L 3 LA 5 B
W B A 4 A A RN e X T RE S
PUNE IR AR AL, Ak T[] — ST I dat PR
NS EAT BRI C SR A, HARSE
ARSI ATV AT G TS /N A 558 P R AR 940 B 5 T 1k
AR, DRI A T /N A 35 W) - S0 e P 22 1) 3 AT 22 5

G RAFIIRE UM, R E T AR Ay
ARG, BEARRD OB IL S, BEARMIE IR T
BEBEIRI R YE, KA TR R T 5
IR IR B IA S oA AR R, A R B
StRPER g, (HAHESE IS RO AR . A,

REABR T 1R/ A 8 8 U 10 22 TR A2 S dee /s, LU
FBE S AN FIRE R B NSRRI AT DA . T35k,
WL X TR A A, FEAMIH A4
LSz, NS fRT AR, TR AR IR 2 TR A () 2
VR R MR SR AN S 3 A, BT RESE IE /N E
B g S ) A 2 5 ) s A

XA I RLAFSRIY R /N AR 35 1 3 S R A A 06 4
RBMW], L IRATH LN 42 505 A0 25 [A) AR A BB 2L
R, X R WA A A R (A S 2 A
LR A ]IS N G AT NES S e A T 25
BURR S A BB SZ B LA R RS a4k, AR
32 BRI RN AN A B 3 AT S A AN S A A )

S o
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Fig. 1 Frequency distributions of soil organic carbon, total nitrogen and alkaline hydrolytic nitrogen in micro-habitats under different vegetation types

PR Hh B A~ EAIR — T A AL R v, Bt A
ARSI DURR S B G, IR FA IR > s
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R, A7 2 AR ZE ORI A 85 L 3 b AT L
TR, RKRE EYOET LIRS ERNZ
Do MPERIUANE, L0 e BB A7 AR 2 5%
/N PR A SRR A SR DL AR 8 W
R /I A 5 S W 2 B 2L P ) 18 e LA B
PN
3.2 NEETEFMFEREIMESR

Hig 5 WL, BRAAs, e/ NESHT LK S 42
B AR RS B W R OROC R, eAh, L

A TR A AL SR (C/ND BRI B35 1) 1E
FHORAE, TFTRIEFEI 7 PN AT o 4 s S R R LE TR AT
KVEESS . b TN R0y 1) E S A,
XU A ARG A SR R L AT
W7 rbre MR 6 iTLLE L, M/ AEsg L 55R 5
M E A FATA, LA 2R iR &
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S IR E SRR, WIS AR 3 TR A B
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(R AR I 8T o & B B T AR . WekEi%
SR T S AR IR 3 . R 5 TR RIE S BT 45 R
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x4 TEANBRESITIESR. WRE. BHHSARELLLNEIERGE
Table 4 Correlation coefficients between total SOC, AN, Olsen-P and C/N

TiH HIBY B 75/ R? TiH M [Epapis R?
SOC-TN GS Y=0.067X+0.319 0.712 SOC-OlsenP GS Y =0.100X - 0.032 0.438
SR Y =0.036X +1.418 0.414 SR Y =0.144X - 0.894 0.770
FO Y =0.053X +1.331 0.817 FO Y =0.091X + 0.436 0.837
SOC-AN GS Y =4.524X + 37.00 0.507 SOC-C/N GS Y =0.209X + 7.056 0.463
SR Y =4.326X+50.95 0.611 SR Y =0.445X - 2.484 0.850
FO Y=3.294X+117.6 0.637 FO Y=0.212X +1.636 0.657
x5 MERTEANEK. 2%, WEER. ENBERELMEEXR
Table 5 Correlation coefficients of soil organic C, TN, AN, Olsen-P and C/N in the micro-habitat
NS SOC-TN SOC-AN SOC- Olsen-P SOC-C/N TN-C/N
SR 0.774** 0.767** 0.651%* 0.667** 0.288
T 0.942%* 0.867** 0.841** 0.376 0.085
VEE 0.725%%* 0.754** 0.809%* 0.314 -0.389
Yo 0.047 0.248 0.826%* 0.815%* -0.520
il 0.912%* 0.774%* 0.589* 0.380 -0.027
Ak 0.927** 0.946** 0.705%* 0.132 -0.236
PRI 0.770%* 0.785%* 0.799%* 0.297 -0.360

Y+ RIRTE P<<0.05 KB MG

£6 SAFOEITEENETFHEER

Table 6 Factor pattern analysis of five soil fertile indicators

w* LORTE P<0.01 7KF A%,

R D0 AL R A R e AL RE 0 1) 22 S, Tk —
A SR /N P SR SR 23 A K SRR I R R 1 S ik
KRR PR IZE D iy 4 0 /N EBT I 3

AR PSS L[
SOC 0.945 0.173 0.923 ) S PR A S A JE I, BT LR K
TN 0.841 -0.469 0.927 EE%L,#E?@E&@E?%@ﬁ‘]’gﬂfj@r[zo]o Rk, FrRde
AN 0.846 -0.280 0.795 ) T g R R B AR XTI ST 45 R ) IE A 1 2 Q.
Olsen-P 0.861 0.142 0.762 B, HAT, SRR IR SRR EE £ DL <S” A
CN 0.380 0.912 0.975 SR R OREd o 2B T A 2 N B A
LA 3.202 1180 WL, IR S AR AE SR . A0,
T TR 64.03 23.60 THERE, LA, AR T RSP

Ty 22 TR 64.03 87.63

Mo T IRR SR 2 BRI TR ) I L 40, S B
A HEHE S O fit e A e TR ) L e
FURIENT, B A MUY R R T
LTI 22 2 3K FRCIR 0 S ) B A 2 55 TR 3%
(SO0 e vt DX 52 2% 1 /N AR B 20 A 2 R PERRAE
B2 oS R 0 L S s b S S < £ e Y A G o8 e o
SRR AN I3 S5 4 AF 22 53, 520 L3 AT BLB A
L35y, WUEIRBCR AR, JF AR /N A5

el R, A, O i R A R R I 45 R
PEMEREIL . T, AR IR L1
AREGERATIN, AEK 7 WL e RS

4 i

X MAETT /NN R R AR AT /N AR 85 - sk
FWTERIY, N HEARM B TRAM T P afi (17528
ANAEBT LSRR R R B AT AR RN S B
PRI NS AL S AR B TR
LR LIRS RAT RAFIOAIOCR R o BRAEAE N 3R T
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Distribution Characteristics of Soil Carbon and Nitrogen Under Different Vegetation Types

in Micro-habitats of Karst Dry-hot Valley Region of South Western China

LIAO Hong-kai', LONG Jian', LIJuan’, YANG Jiang-jiang"? FENG Ye-qiang'
(1 Guizhou Key Laboratory of Mountain Environment, Guizhou Normal University, Guiyang 550001, China;

2 Department of Geography and Environment Science, Guizhou Normal University, Guiyang 550001, China)

Abstract: The distribution of the contents of soil carbon and nitrogen were explored in seven kinds of micro-habitats (earth flatland, rocky
flatland, stone crevice, stone gully, stone cavern, stone groove and stone pit) under different vegetation types (shrub, forest and grassland) in karst
region of south western China. The results showed that organic carbon and total nitrogen contents in top soils varied from 10.6 to 103.7 g/kg and from
1.16 to 6.39 g/kg respectively in study area. Distribution of the contents of soil carbon and nitrogen were obvious different under different vegetation
types. As to forest, the average contents of soil carbon and nitrogen were doubled 100% more when compared with grassland; as to shrub, the spatial
variability of the contents of soil carbon and nitrogen were small. The contents of soil organic carbon and nitrogen were normally distributed under
different vegetation types, while the contents of organic carbon and total nitrogen showed right-skewed distribution. The contents of soil organic
carbon and total nitrogen were higher in relatively open habitats (earth flatland, rocky flatland, stone crevice and stone pit) than the others. The
correlations between the contents of soil organic carbon, total nitrogen, alkaline hydrolytic nitrogen, Olsen-P and carbon nitrogen ratio were
significantly correlated in same vegetation type.

Key words: Karst micro-habitats, Dry-hot valley, Soil organic carbon, Nitrogen



