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JEMRBR H 3RS pH M AARIE 5 A TR E R
1 35 BE AR AL PR 3% 0 B 22 55 L B X - B R 4 B A
FA o S A 2 XA B 0K B R (R B K HE

1 #BREFE

1.1 HREER

BRI L T PHE R B IR X 3R B (24°50'N,
105°55'E) . KB FURFERSE, FHLE
18.5 C,EHHETE 1389 mm, NEFEEH
7E4—8 AU,

1.2 HhFHig EYEERIBESRXE

B A 2012 4F 6 A, T AR AR #HNE
X (A= H A E RA KT BRI EREEE
VERFRHEREHD  EARA 15— 20 EERBHE s, 7ERF
REMNL TR AR 3 KB, 8 &R 2 HIERFE
WL s FHEAMAEIAEFAO0m X 10 m),—
£ 9MHET . BAEITEE 100 m,

WY BT o REBAEE R 4 AN
FREEEAR BT AR EGEARR K
ARYHAATEE, 2.5 com < ME < 3.14 em HE
ALBIFE << 2.5 cm KEAR, Fat, il R EMED N
SR EE . CRE . SR KEEFER. HEARER
BARSEY WR 1. EEET N, 158 A4 2558 N RE 11 98
RS ENEY) . FRER S KRIEAA RN R . F
HEMABSmE EHRREZER ZEMTHE
WHEKFP , REBBAB T, KB &E&E.
KRBESRER, ZERTHELES, RILNAG
A GREILE, BARSHWEME.

TR R R B YR 2 i AR B R
A, EFEHZEL 2 cm BAAEY , REHRIRL., RFE

YR IR LR R R ERAREEDY 7 LR E
BB NS REA REREAN HERELEE Y
iR ED BB Y BEASREAN KR L
HMAERENBERFEW L EEEERE 0~5
mmE AR L, HRAMELERBERTRELTH
BE., W THEBEAEREERER RIS, 8
MRS KRG 5 AP RS BER— 1K
i, —3tA 18 MRPR RS (2 MY X 3 AL
X3INEEEF =18, R, SNMEFES"EF
#£15 SEE 0~15 cm W HEHER X 15 SRE
F L EREFREIR—TRAERERENIFIE
JIEWBR L, —3bE 9 MERIE LR . NIRERH
B R EASR AR L E KT T A
FEARRY M AE .

1.3 THEBAMEROME

(1> 12 pHEHBMEME (LKA 1 2.5);

OOBENRAERBAERERNE;

(3)BEMBER 0.5 mol/L NaHCO, & # . HE
Ee i g ne

(D EKERMTEIE ;

G AR HEINRENED,

1.4 HESH

B A B R 803 8 SPSS20. 0 #E AT A 7
Ab 3 E] 7 2 4y A R B B B & 43 BT 5 (One — way
ANOVA) , R BEW S XM LSD 2 HELE B,
MR FIAE MR ] LR T — test B, M2 MM R
JH Pearson ¥,

WErE 4% E(Enrichment ratio) K BEDHE
ERE,E AR/ BT A AR BRS04 38 55, 1
BARMTEE =[(RESE—ERRSE) /I
WPR & E]IX100%,

X1 EHEXER
Table 1  General information of the sample plots used in this study
il ZE B 4R/ m W/ il hEEY
B3 108°18'12. 95" 24°45'54. 37" 420 35° AEE KHRC0.09)* . F W HBE0. 04)
b 2 108°18'08, 95" 24°45'52, 28" 442 33° R KA (0. 07) [T F A (0. 04)
EHifr 3 108°18'07, 55" 24°45'51, 13" 417 28° EN $E 0. 09) . EH (0. 26)
i {1 108°18'05, 00" 24°45'54, 30" 406 29° K KA. 09) ,FIREH(0. 05)
g 2 108°17'57, 88" 24°45'43, 06" 370 30° %® H K (0. 18) , IO -F ¥4 (0. 09)
digify 3 108°18'07, 56" 24°45'54, 44" 376 33° ] $RE 0. 23) (M (0. 09
THALL 108°19'33. 75" 24°44'22. 39" 326 28° A k0, 08)  FHEHEBE0. 07)
TH 2 108°18'07. 20" 24°45'56. 16" 335 26° AE R A (0. 05) \ IF 4 (0. 14)
THAL 3 108°18'13. 04" 24°45'57. 74" 340 25° E N FI (0. 09) . = BkrH3E% (0. 04)

FoRAEBEYABSHE .
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2.3 EARKRSERKLIRFESOBXIH
Pearson’s A 3 40 #7 22 BH , ¥ A AR BR 1 5 B 3K

5 pH E . SR RANKE BE AKX (p<<0.05);

285 pH E. AV KE B E EAMX (p<<0. 05;

%3,

Pearson’s Ml Xt 47 2 00, BE R AE MR B L 83
M52 A BHRELETHREK(p<0.05);: 24
SHENBREEZETHX(p<0.05;K 3),

%3 FREARBRSHRELE pH 55 9 Pearson XS #

Table 3 Pearson's correlation analysis of soil nutrients and pH in shrub

rhizosphere and non— rhizosphere soil from different plant types

Lo 1]
pH 28 <RIk pH & 248 # bLek
HERBE —0. 471" —0.574" —0.630" * - 0.767" 0.893""
pH fi - 0.533" - — -
248 - 0.639" " 0.906"*

. HEME LK FEBECRE) HXEE 0.5 KFLEEFRE),

2.4 HEYBHESFUFNREIRFSINTEYN

AHE 24 EBE (F 4O, 33T AR FF 3R
B EEREIRETEEWER BE (p<<0.05), 1
Xof A R e H 5 7 AR LA R AR B S A B L 2 R K
BT BEEZWERARE (»p<<0.05),

Fa4 BESHEHYMITREIRFIONAESFESHER
Table 4 Effect of slope position and plant type on the

soil rhizosphere nutrients by two-way ANOVA

oA 24 F Lk
EgE|
df F df F af F
b7 4 0A 2 16.902° " 2 7.467° 2 11.891" "
it} 1 0.6 1 1
Wl XY 2 0.29 2 2

FABEOOLKFLEF R ;" Wk E .05 KFLE
EOWRE),

3 3t i

3.1 BEHEREYRESFERIELHFSERER
el

TR 2 R B S 5B  l 5R 4, S R IR Wi
EHEBRIEFESASHATELERZALY . &
MRER. HFFFEBERFSERRE LEFH AT
EREEFWE D BAMES TRERREYFESR
BLBR ) & A T, X 3R I8 7 4 s X g IR St ol 7
HAEKEABSRT B REF L RAVHRESRE X
LAV 7 4 FAR R TR B T s SR 3R T AR BRI,
TR/ IR PR B K R BRI M E . BR HEH

WU B 8 A LURETS — S B Rt 4 KL EE K
BEFREWESRR AN FELAS2BTR, X5
BTAMBIE BB S  XEARE Y E KFE—E
BENEABEZR,

AR T KRS T % H R Br + 3R 00 77 1
—ERENEENR A M TR H R0 HE R
A, B2, BERLIERHHFH AR, XK
R XA RSB XEAEKRER S
TG so, 5E X TF KRB IR 70 H
o EEROE, FENREREYREFRSEY
BARFLEEEERS.

3.2 BUSENHMBEAENRESFERELES
SEBOR RS

N [ 4 AR R 7 , MR AR IR 4R T b R B B ARy
THRBEAR, IEE L ERAT B EE
KEMC, —BERT, T HERATBBERMFA
= T R AR 20 TR E SR A W “EE RN " . i 7R AR B
R EPRESERRIERATEHAT LR
THREN“EE IR, EEFE N EXERE M
il 72 B 7E MR MR B A 3 IX 55 L 1 R BB R AR R
Wk, EEREE A MRS, RN ER
REEHTHAUS, ML ERAEA B EE
FBeAh AR F B AL, TR A D T L EGE,
KM EMRSER T RERAREN B SR, K
e AEYIRBR SR DR R A X B T
R ETRENEE R,

FR A, EYER LR S B
&AM, BMRERHSFBK AR T 95K L
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T E A0 1 AR R X R B ) R — B, (A AR B X
WL REA AR EHES, AR &N, A—
0 o T B 5 OBAR B+ SRS R B E
£58. FEEE N X 2 AR TR R YR
Rl — A FEF7 (10 mX 10 m) 53R 45 , 4 B0 40 BEL B (24
50 cm) GBI %R AR IR + 3 4 B 0 /N T oK 3%
T EEHAT, Hik,2 HEYHERE 5L
B, BT A TS F R, M TR
PR A4 B R ST R OB IR R
FFLRFRE AL RV,
3.3 EAHWRIS IR+ W% S HEEE S

SR L L HE pH {E MM, BE 65 42 3 + MR
£ 15 15 5 L , DU B AR 405 480 G 55 5 0
2 E 0 RIS R T, YRR AR 5 pH 2
B RN (p<<0.05; % 3), KMAH LN 5% IR
AR L MR pH A %, 7 pH {8 H38 +
B B A R T A OBl TR 5 BB B0
0257 ; RIR, W 7 4 H OFE 0 4 R 4 6 H07 HL IR R
A IR TEAL AR 1B 5, I b A A K R e
B2 1 2, T S SO A AR B B BRI

- MU AR B - MR ) 60 B T L
M 3 4R B X A S R 8 , M T AR DR 3R A P A
KB, A LR B VR TR S AR
WL TTE A+ 00% Bl E M A LA LS, A
AU R - R B S, R RO
B EERE, M TR L5 AR PR LR
SR SHNRZE I B EEMRE(p <0.05;%
2B 5 AR T,

4 & it
(OB RHEARE L ER D FE—ERE

()8 5 {0 & 4 G R T H A AR i A i X, K B
WE R X AR A KRB A5 Z B3R KR
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Distribution characteristics of soil nutrient and pH in rhizosphere
versus non-rhizosphere from dominant shrub along

different slope position in a karst region

LIANG Yueming’?, SU Yirong', HE Xunyang', CHEN Xiangbi'
(1. Institute of Karst Geology, CAGS/Key Laboratory of Karst Dynamics JMNRE.GZAR, Guilin,Guangzi 541004, China;
2. Key Laboratory of Agro-ecological Processes in Subtropical Region . Institute o f Subtropical
Agriculture, CAS, Changsha, Hunan 410125, China)

Abstract To test the effects of plant type and slope position on the distribution characteristics of nutrients
and pH in plant rhizosphere and non-rhizosphere soil, two dominant shrubs (Syzygium cham pionii and
Pyracantha fortuneana) were selected in a karst region of Guangxi, Southwest China. Rhizosphere soil
showed nutrients enrichment. An enrichment of soil organic carbon and available phosphorus was more pro-
nounced in pyracantha fortuneana rhizosphere, and an enrichment of soil organic carbon and total nitrogen
was also found in syzygium cham pionii rhizosphere. Significant difference in soil nutrients among slope po-
sitions was found in shrub rhizosphere and non-rhizosphere (p<C0.05). In rhizosphere soil, soil organic car-
bon content had significantly positive correlation with total nitrogen content and significantly negative corre-
lation with available phosphorus content (»p<C0. 05). In non-rhizosphere soil, soil organic carbon content had
significantly positive correlations with the content of total nitrogen and available phosphorus (p<C0.05). A
two-factor variance analysis showed that slope position had greater cffect on physico-chemical properties than
plant type. The above results suggested that the dominant plants in karst shrub are beneficial to improve the
utilization of soil nutrients. In addition,slope position should be considered, when shrub species were used to
improve soil quality in karst regions.

Key words karst region, shrub, rhizosphere soil, soil nutrients, slope position

(%R K #H)



