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1 MRSy 12 AR RERE

68 YU M 1 87 A B IX R R R A A
1.1 RIS DR ( Dicranopteris dichotoma) . FEM4E# ( Paspalum

YU R X B AR BR M 25°3633.0"N,
116°24'57.1"E, Hukb a4 K77 i gL, Wik
319 m, J& T HO A 2 XMW IE S, 2471
A N18.4°C, 1HFHAES.0C, 7TH MR
27.2°C, 11HFEHSIR14.6°C, LRHEW265 d. 4ERE
JKEET 700 ~2 000 mm, FEKFENZIK, L4EH
T3~8AMG, MiERKENTon " L EE
R A B A TR B SR XU IR T B 21 3
{RIRLTHE, Uitk 2s, PRAKGRIERE JI K KA
ZF, AM TR AR T R X 20t 42 804F
N B I RIEF L, MRS, HEbimhaE
W, K EWRBG T E, LR, Sal HR K
EAEME, CABS T —ER RS, KA A E
T

wetsfeteini ) . W& ( Liquidambar formosana ) F
AR (Schima superba ) , LLVAFRME D) AR PR 5EE
WP L g it R, Horp, PSHEOG AR 2 4R
AR, RORZEROE, MG, REAK
TRRVELIZEE R LY, I, Rk R sy, K+t
TRIFRE S o s TEH RN RAR Z A AR YY),
BERRZE, BHHo BTk B A ER, SR
RiIk, MEHRONTTIE, BmE . W, iR, HAE
JEIR M ) 58 F AR K R & RV
MR ARAEY, WARME, FARMEK, PR Ir5E, it
TR L, AWK AR LR R STy
A, G TRERERE . HEIEIK . HK R4
ZIRME A5 . SREEA Y B R R AT AR R D
#=1,

F1 WHHEMESFLEMERIKNR
Table 1 Morphological traits and growth of the four species of plants
[ 3 W i MR iz
GELY/E = A RIRD
Height Coverage  Crown diameter  Ground diameter
Plant species Family Growth condition
(em) (%) (emxcem) (cem)
T3 B ARk 13 6 — — R4
Dicranopteris dichotoma Gleicheniaceae Good
LM RAFL 75 80 — — RE %
Paspalum wetsfeteini Gramineae Exuberant
W G 2GR} 180 3 40 x 50 4 BT
Liquidambar formosana ~ Hamamelidaceae Good
A A INASRE 210 5 120 x 110 6 R4
Schima superba Theaceae Good

H: —IEI, TR Note: —representative none, the same below

1.3 THXE&E

20134F 11 A ik AR ZETT, REMIRSIER
Bt BB I3 b B Y R ) 4B e i 7 43 ) 1 T
BURS mx 5 mREd, 5% 8, BRI it
TERAEY A R B3N EE M . SR SRS . B
ISR R BT M T D M i AR A
S RSO - JER A B R R &, SRE TR T]
MR IR B . B2k L2E L, s
WA AR T W, BRI, 5 I8y
N S o s e T L =Y = S i) = N

RECR SR R+ /R AR PR 58, ds] [ 348
TR ICIRAE, TSRMEETEAR R B R ER 4, H
BRSSO, S
1.4 TIEBUMERSHF

K R T 19 3 2 6 EAE L 10H (2 mm)
JEIRAR, 2T 35 [ BHASHUE 7R 4 CvKA N AR EERE
BASRAMMEASR . B4 LIRS E TH R L, K
FF 73 KA R RT, 7 RCT  F vh F T kA% A
BORIMR 2 % 2% 0 o B KT B - HERE 5 B 8
PP TS, Jf Had100H (0.149 mm ) JE 66,
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BT 35 H A, FRHAM SRR . SRR
PLEICHRIE ;. B AR R 2 mol L7 KCIE
Wi, MELLH 3 i (SKALAR SAN++,
fof 22) MR s A AR R FH % R A AR Ak — M
POEIE s HEEpHRHMBAIE (£ K=1:25)
Mgt

1.5 HiESH

H “E4%3% (enrichment rate, E) 7 FRIE
PRt 4 5% 0 1 & AR AR B, E(E A KN R WEAR PRk
NSRS . E= [ (MRFR RS E-JE R bR £
) ARRER SR ] x100% .

4 SRR B ZE Microsoft Excel 2003 F1SPSS
16.03K 4 T AR HESE B A . N FHSPSS 16.0i#E174R br +
EHIERPR L2 W22 RO (-5 ) , FFR
RIS M R 3R 4> Z A Y S 2R

2 4 R

2.1 AREMRIRSIERIRLIEF S SEHE
2T LA, BRpHAN, THM LA IAHIX
REr HIE SR SR S8R MEA. A
MUk 2 B E 25 (p<0.05, BEBHE) ,
O FAER R 1, R SR AR . S
R AHRD N EH79.7% . 34.2% . 30.7% .
164.9%, 1ipHF-34 5 H0. 134 B . AR PR 4 350t
TR I B B BAFRON o DU R AR PR PR 5 HEAR
bR 55 S AR IE M LR RT LB Y, HIREA S
PO AE ) A AR B - Y i TARAR PR 48, (H R
Ao £, MEZEFERE (p<0.05) , MMH
by AR A 1 EE UK for o 25 Rt L AR PR R AR
TR RS, P RAL, UAME YR
W EEERE, HharEmRER, 8%
H334.9%, tSHE/N, H5.9%. ARG U
FE P AR B 3 = FAEAR bR -, (R PR
MR E (p<0.05) , MIrHEESATEK
ANHEIP PR EE > ORfif > A > it 4, Hoh et
(&N 12.32 mg kg™ & SEFR B 90 M A BLIR o 2k
53.8%, MBER/N, N17.3%., G5 A S5 IUAE
PIAR PR 1 = FAER PR £ 38, B A S
ZEMHRE (p<0.05) , HE&EK/NHETF AN
> AR S U > 121 FAERE /MR A
fif > GEMF AR > 1R > WFE . A LIRS R
MRBR e AR 3, (H RS8R

PERE (p<0.05) , WPrHEA VUK S =0 HEF
NI R > PR H > ORAT > T B AR AR R /IMK
N a4 B > R ff > 235 > WA . pHITI, 9
A AR BRp HOR FAEMR R, i HAy = Al AR
Pr5AEMR PR HEpHIC ¥ 25 % . AFMEYpHAE L
MR BEAE0.17 ~ 0.72 B 2 [B], R Fw 4= 3 p H R /NI
JF R SRR > PRI > W > AR,
2.2 IRFREIFRFRLIBFDHELM

X R BR AR AR PR T A% A 3R 0 B 0 AH DG
AT M1, MPersontl & RETT LLFE H AR bR 14 4
RAEAIRS EERFEMHL (a=0.01) , FEREL
AR SAMRERBEEEML (a=0.01) (F
3) , MIGRMRFREZIERIRTE, 22 SE5%
BA. MRS HZBICAHCE, AlkSES
A HSASEZEICHCHE, B8R SHEEZ
[i] s, TCAH 5GPk -

3 i ®

MRERE A A R R R S Ak B
MR AE S R G, AR PR BT RO RE 1 RE A8 A A%
et LU E YA IR PE AT AR, A e e A
Pyoxh L HESR T B, AR B9 AR R R A
A2 RBR I D R AR PR R 2 S
R S RN LK B AS R s SRR
1 TR 7 AT DR L™, R HESR I S AR
%, A B, AR BOAR PRARON T  , X
ARG ARG T, MY TR IEH A K,
IRIRTHEREE S g 1 S
FE T BT RL 8 B X TR AN R ) AR ER, BEAR IR
PRXT R . BASR . S RN VLR A TR 8 Y &
EMN, RIS EER RS, XSRS
KAV G o YIS R MA PR E R, Bk
TR A R A R L R
3 PR BT P AT M) T A ) e e T X R Y A 1 B
BN RO Z M eI A LRI AR, A A
FsD T IETR I HITR o

e A A D R AR ) B R AR, £
B THAERMAPRICHILAR, 2R REAR
SR A SR R R IRRE, BA—E B
EVE, LA R T R ARG B X
VU R AR AR PR 5 AR AR B 3 4 S0 1 HUA S e B
M 22 5 P B 3, P AR 2R SR IiE S .
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F2 THMARMAEEYRESIFERRELIEHRTSpH
Table 2 Carbon, nitrogen and pH in rhizosphere and bulk soils relative to type of plant in Xiakeng
2R BB A A A Nitrate A BBk
HY)Fh FBAE Total Ammonium nitrogen Organic
Plant species Position nitrogen nitrogen (mgkg™) carbon pH
(gkg") (mgkg™) (gkg™)
T3 M B Rhizosphere 0.50 £0.05a  12.32+28la  0.57+0.10a  5.54+095a  4.87+0.14a
Dicranopteris JEAR PR Bulk soil 0.47 + 0.04a 9.32 +2.30b 0.50 + 0.05a 3.67 +0.65a 5.10 £ 0.09a
dichotoma e e e richment rate (%) 5.9 32.1 14.1 50.7 —
FEnt AR R PRRhizosphere 0.89+£0.10a  9.80+0.34a 1.67£0.79a  11.37+1.04a  4.95+0.65a
Paspalum AEMRPRBulk soil 0.21 +0.05b 6.37 + 1.75a 1.32+0.78b 1.52+0.41b 4.23+0.15b
wetsfeteini oo g % pnrichment rate (%) 334.9 53.8 26.4 646.7 -~
WA PR Rhizosphere 0.39£0.05a  10.07+3.38a  0.73+0.13a  2.55+0.30a  4.62=0.18a
Liquidambar EMRPRBulk soil 0.32 +0.04b 8.59 +0.83a 0.71+0.17a 1.85£0.73a 4.78 +0.08a
Jormosana e e pvichment rate (%) 22.6 17.3 2.1 38 —
AT M BERhizosphere 0.46+0.08a  10.63+2.72a  2.12+0.80a  3.85+1.29a  4.52%0.17a
Schima superba JEAR FEBulk soil 0.26+0.03a  7.62+1.30a  1.36+0.66a  1.76+0.62a  4.34+0.0la
& FR Enrichment rate (% ) 83.9 39.6 55.8 119.2 —
SRS E HPRRhizosphere 0.56+0.07a  10.70+1.14a  1.27+0.31a 5.83+1.10a 472 +0.15a
Total average JEMRPRBulk soil 0.32+0.03b 7.97 £0.78b 0.97 £ 0.25b 2.20 £ 0.37b 4.59 +0.12a
&% K Enrichment rate (% ) 79.7 34.2 30.7 164.9 —

T R AR PR S AR AR PR 0 TR R 3R 2 2 A B3, p > 0.05 Note:

and bulk soil indicate no significant difference, p > 0.05

The same letters in the same lines of rhizosphere soil

#R3 WRIRSIERIRLTIEF S HIPersontl KR E

Table 3 Person’s correlation coefficients of soil nutrients in rhizosphere and bulk soils

o

Total nitrogen

Ammonium nitrogen

AR

A LA

Organic carbon

HAA

Nitrate nitrogen

A Total nitrogen —

B AF Ammonium nitrogen 0.063
i A A Nitrate nitrogen —-0.445
A HLEK Organic carbon 0.876%:

0.165 0.273 0.939%*
— 0.291 0.133
0.392 — 0.196
-0.154 0.476 —

TE: #*FORAE0. 0K RFMG . A LT WRPR LIRS BT C R, 72 FIr MAEREr 2GR AR R Note:

** means

significant correlation at 0.01 level. When it is on the top right, it stands for the relationships between soil nutrients in the rhzosphere

soil, and on the bottom left, it does for the relationships between soil nutrients in the bulk soil

MMAREr LR &R ER, SEMEMRes, 23
WZ, XAJRER M T g M A BRI B K

MRAR, RAMESIEETE S HRERR, gk
4 O BRI A A AR B AL SR L A |

WA WY REFET LR UE YRR PR R A 15
PR IR RS . AR Y B A AR E
BRFAE 12100 BT RS ] A R A AR B - 198 X 42 LAY

wERE AN,

AR SRR TSR EE4
Ay, X MAIES AR R A S A E
gERL, TATRENS BRI R L TR
A, EA S R A AR LB R R )
FE X T AR B - 4 S R S U o i, R
X U A i 750 A 0 A I 0 B e A R R S A A

Tt%
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Bow, UEWIMRPR £ LA R BA —EWE
EAE, X HRZH s —5
A 2 IR R WA AR PR U Bk R 24 R AR
PR A104% , A= 5 AR A A LA AT T BE A
PLRFE AL Ay nl ) B A R, B A s ad v Ak
YRS e e AL AR S R . B RNl A5 A 0 oL
RPN Z Ay, H AR il AR K R S A
Y RIS AR R AL RIS . AR TR AR
I AR A A2, AR B, T A AR
FREARRAR, ATREEZ B HAL N R A . A B
R, FERPERSRIOL PR S YL
FAEPIAR PR 3 SARMR PR B IR SR SRS T
SRS E, VWA X LT GE b Tom ik ry 2
i 325 A 58 TR AL AR, A 1 B0 L X
HIY) e ELEWMOR T I R R SR 0 EE R RS R

AT B A R B R AR Ty AR, T
LI e 00 BRI, XAR PR 58" A R
Wi o SEHAE AT, DURh LAY A AR B A B A
FE A TARMR S L, X REZEM LR —
Bt 1O AR o 4 1 B 2 A HLBR
. HIWZ, AR T A BN O AR
Yy, A7 AL 75 W0 B 22 o IF A B - 1 2
AP RRAT RSO A ik BIAR PR AR O T3 I 4
PRBE I ST — A B R R AR
MRPR A 375 W He AT AR, A B EAR PRt
AT HLBR O BUR T, BRSO BTt R B 3
PR —Rh oty , 1eKk Rk X HEREABUR A
ARt BEBE 2 B3R, A R U Y S0 2%
o ULAITER 5 i LA X, O T A RO S AR B
WA, FATYIEATIREE A RO b i LRI IE S
A

FAT, KRB RAFRIE SRR (NH;
BNOL ) XPARBRpHEZ IR > B BH B F oA
P ARRTIBA LR . ARRIFE AR CO,, R
BRI S A A FLER A COL S5 N R 22 5k
+HEpHAY AL L B AR IE R WIMPR 1 pH
BT B TAEMRPR 3T koA By 0 ARSI
235 2L 2 1T 10 Ao A 0 2 SRR R 19 AR P - 1 p HNS
IR TAEMRER 58, X 5K ZH00pF s —5 "™
M —E MIRIC LR, iR @ IR 70 A A 2
YoM ML PR L Ep H I 25 v TR Br 18, K
17 AR PR b e p HG w5 T AR AR BR, 3 AT RE 2 A AR
ProA T S ISR R VE PR M S R AR AR . X

Herman

PR R AR MR B L S p HAK T4.5, b T A sm iR ik
(7K, RFST R WA e TR M e 2 1 T A DL
W Y & —E M R IR, B R
FERSAL I FAARES 70, AHFSE b 5 i 4 BRI fif
HR PR A 245 R S 1A B A R A Y s, AT REAE
TE—E W SRS o MR B X il 25 40 1 W e )
M, B SRR TS TR, 8T 4R
A= B 7 A5 B i B B FHCOS s O H ™, M 42 /=
KPR 3 pH 27 DL G o BRI A A R

M 07X, A PR 32 2R R TR
PRIy, T A A BT R BRI FE Y A
XSRS, JnH R A v g LA 1 AR R B OR o i
AR XTSI, MRBRS AR BR A
54 WL 2 18] R ION B A A G, X5 R
RIBFFE R —2 ' > L RSB s R AR R bR
+HE, PSR SEEA . AR Z RO
P, TR AT KRR 2R S HS A . AR
HA BEARSEE VO 20 XA B TR B PR 5
(55=A 0 P =S e w A RR (SR A (Y S R i R =R A
FI 2T, BRSEIX 3R 53 00 B0 R Rk B E (0 15 L i B
MR GO, MR T BRI R 5y, iR
FrRod et W oy it m X a LA = R EH . A
WFoE X2/ & ARAL, SRR SAN & E
Bz LRI, 1S SRS B R DG
HAREE . HEY IR SR8 bt ] £ iR £k il
A SR E R EZE SR, AR AW
Ko, BARHERW—ATrm, DRy 155

T 5 R 2 I 5 2
4 45 B

BT 0 XK R AR B - SRR B
TSR AR ESEMA VIR R %
5 (p<0.05) , FHARPR A5 55 AER PR £
H79.7% . 34.2% . 30.7% . 164.9%, PR+
XA AR R A AL EA W] AR, X AR
ST EA—ENEEEM, AR TR SRR
Ko TEMAEMMARPE - EpH K FAEARBR 38, LU
T MRS ER M AR A AE A . FEAR PR 1 3 5 AR AR P
T, RERAS R HEA PR ] 5 A G
Mt PEaasS L EESA . HEAAS HEMER
Z B TOAE S . DURK HARRR Y R T S IR £
WX FE TR R BRPE R BT, X IR0 B0 i & 4R
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Carbon, Nitrogen and pH in Rhizosphere of Soil-Water Conserving Plants in
Rare Earth Mining Area in South China

Abstract

CHEN Haibin" > * MA Xiuli" 2

CHEN Zhibiao" *'

CHEN Zhigiang'* >

(1 College of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China )

(2 State Key Laboratory Breeding Base of Subtropical Mountain Ecology, Fuzhou 350007, China )

(3 Minnan Normal University, Zhangzhou, Fujian 363000, China )

Dicranopteris dichotoma, Paspalum wetsfeteini, Liquidambar formosana and Schima

superba are four typical species of plants used for soil and water conservation in a rare earth mining area in

South China, and were selected as subjects in this study to investigate changes in contents of various forms of

nitrogen and organic carbon and pH in the rhizospheres of the plants and in the bulk soil as well. Results show

that on average, total nitrogen, ammonium nitrogen and nitrate nitrogen was 79.7%, 34.2% and 30.7%,
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respectively, higher in the rhizosphere soil than in the bulk soil; soil organic carbon was 164.9% higher and
soil pH was 0.13 unit lower. The difference between the rhizosphere soil and the bulk soil was quite obvious
except in soil pH. The content of total nitrogen, ammonium nitrogen, nitrate nitrogen and organic carbon was
higher in the rhizosphere soil, regardless of plant type, than in the bulk soil. The soil pH in the rhizosphere
soil of Paspalum wetsfeteini was higher than that in the bulk soil, but no significant difference was found
between soil pH in the rhizosphere and bulk soil of Dicranopteris dichotoma, Liquidambar formosanas and
Schima superbas. Soil total nitrogen was positively related to organic carbon both in the rhizosphere soil and
the bulk soil, but neither to ammonium nitrogen nor to nitrate nitrogen. All the findings in this study indicate
that the all the four types of plants in the rare earth mining area have strong sequestration effects on both
carbon and nitrogen, and can be used as main pioneer plants to restore vegetation and ecology of the rare
earth mining areas in South China.

Key words South China; Rare earth mining area; Rhizosphere soil; Bulk soil; Nitrogen; Soil

organic carbon
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