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Abstract: The effects of lime addition on the growth and antioxidant enzyme system of Camellia oleifera were investigated in greenhouses
by adding different ratios of lime [0(Control), 0.05% (S1), and 0.10% (S2)] to manganese—contaminated soils. The results indicated that
lime addition significantly increased the soil pH and decreased the exchangeable manganese content. In both soil conditions, S1 treatment
reduced the Mn concentration in roots and leaves, which were 46.84% and 19.50%, and 35.90% and 31.24%, respectively, lower than the
control group. Meanwhile, S1 treatment significantly reduced the phytoextraction coefficient and bioaccumulation coefficient of C. oleifera
in the recovery area soil condition, which decreased to 24.53% and 6.30%, compared with the control group. However, lime addition in-
creased the content of chlorophyll a and chlorophyll b in the leaves of C. oleifera in mining area soil conditions and the content of chloro-

phyll b in the leaves of C. oleifera in recovery area soil conditions. Moreover, lime addition increased the height of C. oleifera in the mining
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area soil conditions and the weight of C. oleifera in recovery area soil conditions. In mining area soil conditions, S1 treatment can increase

the contents of SOD and POD as well the contents of —=SH and PCs. When the S1 and S2 treatments were processed, the contents of SOD

were 1.23 times and 1.47 times higher than those in the control group; the contents of POD were 1.47 times and 1.75 times higher than the

control group. When the S2 treatments were processed, the contents of —SH and PCs were 1.34 times and 1.45 times higher than those in

the control. Thus, the results indicated that lime addition altered the antioxidant enzyme activity system in C. oleifera.

Keywords: Camellia oleifera; manganese; lime; antioxidant enzyme
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Figure 1 Fraction distribution of Mn concentration in contaminated soil in the present of C. oleifera under different lime addition levels
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Figure 2 Effects of lime addition on the Mn uptake capacity and biomass of C. oleifera
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Table 3 Performance of C. oleifera on Mn phytoextraction and bioaccumulation under different lime additions

TR EUZR BX Phytoextraction coefficient (PEC)

A=) BN 281 Bioaccumulation factor( BAF)

Kb Treatments —
KA X Mining area

K& X Recovery area

KX Mining area R X Recovery area

X B Control 0.67+0.02b 2.30+0.15b
S1 0.67+0.01b 1.74+0.23¢
S2 0.77+0.03a 2.73+0.21a

40.34+3.80a 50.70+7.44b
49.66+3.72a 47.51+9.88b
54.66+12.96a 88.31+4.02a
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Table 4 Effects of lime addition on the antioxidant enzyme activity in the leaves of C. oleifera

+ 482 Soil condition AbFE Treatments SOD/U-mg™ POD/U-mg™" +min™ APX/U-mg™ min™ CAT/U-mg ™ *min™"
FA” X Mining area %f IR Control 131.1246.42a 63.88+7.02a 0.18+0.01a 2.34+0.71b
St 161.38+25.76ab 94.10+18.79 0.16+0.02a 5.19+2.40b
S2 183.20+13.61b 111.94=11.61b 0.12+0.02b 14.10+3.34a
P IX Recovery area %f HR Control 190.26+15.69a 241.95+83.26a 0.12+0.09h 2.62+0.52b
S1 179.337.27a 268.07+31.67a 0.33+0.02a 2.15+1.14b
2 194.70+5.59a 253.21+4.42a 0.21+0.03b 5.57+1.4%
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Z— B — A R R P A 25 L IR
JF B IK AL A F DNAR2 L6 A9 W 1E A K
T LR N 45 B I 2 [ A T RS (E R AR A
Y22 BT 4 Wi 5, R A D9 Y B AL ) - 10
FIWE , FEO F R R R A EE Y T MDA, 1 OIS
ot E AL AR BRGS0 A oY 45 SRR B, A K
VN A [ A 32 Hb 140 1 ik AS i v MDA 119 35 o (&
4B) , VLI AS 52 8 T AR AR B A b . 3xX nl et it
R R O3+ Bt NGOG, 5 4% B S5 piF o 45 SR
AHAL . S2 AbFHAT , JHAE I 7 O3 55 32t 43 i) % HE Y
LOUAEAN 17548 . HLAEMRI AL BE 240, R X3
M 0r - & i TR X, BT A TR R
BF A R 0 i i $E o XY Khoshgoftar-
manesh 25 5L XK O - 25 5 A9 B2 IR AR B
4 A VR (R N2 i AR S AR IR P 02 1 i

A% 25 A 380 9 TS 2 PR ZEAR KRR B 1 B e
A 28 T A8 AL ) Y AR 2 DL R e 481 6 A 40 e e 4
FH 5 3530 R #7742 19 SOD . POD , APX il CAT 4§
PU AL T 7675 bR IS B 38 TR 7= A 1975 4 (Re-
active oxygen species, ROS) th & ¥ 25 B 25 1 e
SOD 45 FAE F 2 TH BRAE A4 D9 7 2B 1 1 1 1 05 S50
PEF B2, BT LU R Y 02+ Akl Ha0.%,

F AR 4A S5 UL, 7250 a0 Tk B 4 R
IS I K RE % B g b BTG T S i R H SOD S
IEEAEAL O3+ ] HL0. FFEAS . X 5 ik 5 BI04
RN E 4 J@ e T SR o SOD AR fE AR L. BR T
SOD Z A1, 41 B 7= A= (14 16 1 4840 J5 3 AT LA 3 o oAt
P AL S 5o IR, ok, POD  CAT 7275 bR
1 0 6 AL B HL0 R F BRI, AP oe it gk
B, A0 TS IR POD F1 CAT 745 A [m) P2 13 1l 4 v (5%
4) X 51F 2 EAE WA I EPEN POD . CAT %1
AR A — B8,

R A AT LA 3 B R A0 i 2R 0 R 8 Bk 14 1k 4R
Yy 38 AT LA 2 3 A O B T A
JifpiE, Hod GSH i 3 Halliwell - Asada 3 42 6 1 B3
H,0.*, 55 £ W, GSH J& PCs By & BT A , PCs
GSH 38 22 55 F P A v (14 5 4 Jad 001 7 85 A R 2% fid
FE A N T 45 T 1) W3l 3 2o B 4 T PR ROS R B

AR W% B 4 S g W >, AR S A AR R
TE =W B A BT B, A KA B R % (1 GSH K iR
16K PCs, fff GSH & 580/ , I 78 S1 4b 3 35 3] £
/N, UL ST AR AE 4L U GSH A6 i e B 1 7 42 &
T I BRI A N 1 HaO20

4 ZEig

(DA BRES ns2 258 & T M 28 AR PR - 38 19 pH i
(P<0.05) , BEAIL T 398 v ml S8 50 A4 1) 7 o 5 (RIS, A1
FRADPRAE T 56 AE I A 25 v i SRR 1T AR T AR AR AN
R R

(2)FERA X A 3PS B = Tl AS
A4 R a Y& i (P<0.05) , HH 44 X a & Bl
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AR I, — 8 B A A R BE S R 25 i A 1

(3) A KBS g fin T 3h A0 B 0+ \MDA 19 5
i, R A Z B TR W 5 A T I S 2ot
FEE I H H SOD . POD I CAT BT 24 LA & GSH H1 PCs
M2 5, R TH BRI S ST A5 4 i 3h , A 1 A
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