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Heavy metal concentration, enzyme activity, and physical and chemical

properties of rhizosphere and non-rhizosphere soils containing Moso bamboo
GUO Hua, CHEN Junren, ZHONG Bin, LTU Chen, WU Jiasen, HE Lizhi, YE Zhengqgian, LIU Dan”

State Key Laboratory of Suropical Silviculture ;Key Laboratory of Soil Contamination Bioremediation of Zhejiang Province, Zhejiang Agriculture and Forestry

University, Lin'an 311300, China

Abstract: The rhizosphere is an important ecological region that is utilized to study the relationships among plant
communities, soil, and microbial communities. In the plant rhizosphere area, particularly in the small region near the root
of the plant, there are great differences in acid-base properties, redox potential, and microbial populations than in the
general soil because of root secretions. Phytoremediation is a new technology that employs hyperaccumulator plants to remove
pollutants from the environment or to render them harmless. Therefore, research focusing on the status and function of the
rthizospheric environment in relation to soil contamination has become important in recent years. Moso bamboo is an
economic bamboo species that occupies the largest area and is the most widespread species in China. Because of its strong
environmental suitability, it is believed that Moso bamboo could be utilized to repair future environmental pollution. To
establish the time during which the activity of the root system is optimum, the dynamic changes in soil heavy metal
concentration, pH, and soil enzymes were analyzed in the present study. Soil samples were collected from the Moso bamboo

forestry near a lead/zinc mine in Quzhou, Zhejiang province, from February 2014 to January 2015. We collected one
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rhizosphere soil sample and one non-rhizosphere sample during each sampling period. All of the soil samples were a mixture
from several sites, with 24 samples in total. The results demonstrated that the pH of the rhizosphere and non-rhizosphere soil
for Moso bamboo remained constant during the sampling period, with numbers ranging from 4.50 to 4.85. Water content in
the rhizosphere soil was greater than that in the non-rhizosphere, and there was great variation between them, with minimum
values measured in June and October. The available Cd and Zn contents of rhizosphere soil were significantly higher than
those of non-rhizosphere soil, with the converse occurring for available Pb. The activities of catalase, phosphatase, urease,
and dehydrogenase in rhizosphere soils were significantly higher than those in non-rhizosphere soils. There was no significant
correlation between soil enzyme activities and absorbable heavy metal concentrations. In rhizosphere soil, only available Pb
was significantly negatively correlated with catalase. However, there were highly significant correlations between available
Cd and catalase, while the correlation between Cd and urease was negatively significant in non-rhizosphere soil:. Qur results
showed synthetically that the quality of rhizosphere soil was better than that of the non-rhizosphere soil, which.¢ould provide

some foundation for the application of Moso bamboo as a plant material for renovation.

Key Words: Moso bamboo; rhizosphere; non-rhizosphere; heavy metal; enzyme activity

MR TR | 130 A 2 IR ELE FR 1 A S AR 22 5 e Fl ks R R A A
AR B AR 2T T AR AR BRAR GBI ST, L AR R 3 5 AR R 3 2 i) 3
2 S PET AR R IER 2

TR R DX SR i S A AR R R A B I AR A LA T A S D SR A A R e R IR i W 3 Ak
F AYPEVEBUR R TR X /N AE S R G AR R A AR B C HR AR PR/ D, il TAE AR
OGP UAE I R B A S F L B A A i 2 R B R 22 53 DR, T ARk R ZEAR
PRIFSELE - 58 75 Y KA W 18 52 b B0 b 07 5 0 FH A AR S A0F 58 2 BA T P A B 358 2 AR 285 2 F 58 1 — R
R

BATRICE MR, S0 5] AT, 855 /\ U 4 [ ARAR G IS A4l o5 o, FRE Y Ay A B AT
#3386 T3 hm?, i PIARBEIRIY 70% 7e Ave, BT AT IR B PR R, TR HABZR Y ) To v R A —HE, BT C
P R AN HAT SR S A B G AT REAE SR RIS RLEREE RS2 X T i R, BT H A R AR B
P JEIR R HCA S AR e L HGE pH Ol 4.5—7.00" R BT — 2 TR ER e e R
AT LIE R B FAPPRE AR LA i SR BE 0 B L R, S 1 3 1 B A AR AR T SR SR
N I, 75 HXT 8 4 T ViR AL RE ) e R A I e TS s A7) LU S AR )8 52 i) RE ), AR SC LA E 463 75 G X B AT ARy
BFFEF G R T BT HRPR- 5 ARAR P 4 A RS & i S P D R A PR A 1 AR N B B
AL, LU BB AT VE N L G Jm s e A B = R AR 2%

1 SER#MEIETTE

1.1 FESREE

A5 DI - N T D L, 2 b DX R (R AT A X, SR I s 300 2248 mT LAGE W 31 BH oK 7
P , E T L 43 A 00T 300 5 Sk JB] FBLA7 A e S XA FE B b, O ELZ WV 4s 220 A0 7= MR & AT 55 1
PR HIIX 5 X S8 T A AR AR AR EE Y 16.8°C P AR & 1632.5 mm,,

22 E 3T 230X T S5 13 Ph (Zn F1 Cd AR BE 73 531) 0 - 542.02 mg/kg i1 405.29 mg/kg H1 1.04 mg/
kg™ 3 3 PR 4 W B AR ML TV LT SRE L Ph iR KM (3237.6 mg/kg) JE I K ALV E
(250.00 mg/kg) 1 13 i, Zn M KAE (2792.5 mg/kg) J& ik K ALVFH (200.0 mg/kg) FIRZT 14 4%, Cd Y71
i (1.0 mg/kg) S RALVFE (0.3 meg/kg) 19 3 £522, 255K, 13 Zn Pb A1 Cd 195 & 0] BEXT T 483045
T B E XU

http ; //www.ecologica.cn



18 1] WA A BATIRER SARMRER LT G Jm A T R R 6151

SHAREECE i T | S IO LU T BRI E Y R B A R BAT 9 Bk A2 AR R HEHE A R AR
BR -3 Sh IR IR AT IR A AR B SR L A FEAS b Y R B B AT — PR S A Hh T ST R4
0—20 cm MYAEARBR & K TR AE EARIR G0 | ANFERL . RAERT I 2014 4F 2 H—2015 4F 1 A B4 B R
12 0 AE R R — B AT RAE B OREERE S, 2 4, SHERAEME T 24 4,
1.2 3R i A R i Ty vk

FER AR HERE S8 TG AL A SR IRT, SRR e 2 e rf i) £ S AR Bk 45 WS Je ik 10 B e e,
WEAGTHE O &M, LA H AR AN A E S8 A RCS, o, (1) g8 MR, PH
FHAK AL (2.5:1) BARTEIN S 5 3 B /KR BTV (105°C ) 5 A HERF I a8 5 AR W vkl 5 5 e ek
Yy ik P A7 BB 25 -K, SO, 4 BGE (FE ) M 5E 5 (2) 3Rk « IR A6 1 R R AEAT IR TR 2 vl (pH = 6.7 ) 7K fift
Az B 5 20N E 5 3 AR UG 2 B e A 3 3 S U 7 i R 4t 1) 0 I 5 W T R P ol e %
AN AN E AR TTC /BRI ; 1R 4@ A RES Pb Zn Cu .Cd D) 0/1mol/LCaCl, iz 42, it
5, RFZEE PE 23 H] ICP-OES7000DV H R4 25 5 T & 5 6% {30 2

2 #R

2.1 4 PH FI& KR

+ 8 PH KSR sh S ARLRHE UL 1, MR AT LUE AR B 3 pH B 7 AS [F] f [R] AR b B &, Horpr 3
R A, 6 Ay fes , M ARAR bR 4= 5848 (b g B2 52 /0N, (H P 5 A8k i FRIH4 7E 4. 50—4.85 Z [HVE 3, Ui AR &R ¢
WCRE Ty X HAR PR 4 pH (3T B, ARPRSARAR R 1 A A KR AR AL Fa A IEA A R] , e P AR (B 2 H B
1E 6 AA 10 A0 (Bl FEBATA K FTFEWOK Y, AEHRFR LAY 5 K 58 = AR PR -

490 0.30 -
ras| o fEERE a5 L
: —o— JEMER T . 026 ]
480 | S 024}
475} S omp
Q
T 470 5 020F
o
% 018
465 % o016t
460 | o 014 |
012 |
455} 010 L
4.50 0.08

293 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1
H /% Month

1 EBRERS IR L pH S KEFTL

Fig.1. Dynamic change of pH and moisture content of rhizosphere and non-rhizosphere soil in Moso bamboo
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Fig.2 Dynamic change of respiration and microbial biomass carbo of rhizosphere and non-rhizosphere soil in Moso bamboo
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Fig.3 Dynamic change of absorbable metals of rhizosphere and non-rhizosphere soil in Moso bamboo
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Fig.4 Dynamic change of enzymatic activity of rhizosphere and non-rhizosphere soil in Moso bamboo
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Table 1 _Correlation coefficient matrix of the soil available heavy metals and enzymes

e = I R ARG FUEER iz WL Jox it Jii e
Type of soil Availabilities of soil heavy metals Catalase Phosphatase Urease Dehydrogenase
HRPR Zn -0.477 0.093 -0.151 0.357
Rhizosphere Pb -0.594" 0.085 -0.442 -0.423

Cd -0.549 0.122 -0.441 0.145
AEMR PR Zn -0.554 0.193 -0.146 -0.147
Non-rhizosphere Pb 0.047 0.068 0.384 -0.083

Cd -0.737"" -0.052 -0.701" 0.060

x % RN B2 (P<0.01), * FmHXEE(P<0.05)
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