+ 1% (Soils), 2016, 48(3): 510-515

DOI: 10.13758/j.cnki.tr.2016.03.014

% 5 E MR R ESE KRBT RIS m®

1 1* 1 1 1 2 2 3
(1 450002 2 133001
3 044300)
Cd
cd pH cd
5 Cd / /
Cd Cd Cd
Cd Cd
pH pH
cd cd pH
Cd
pH
S153
[11
1/6 (Cd)
Cd
Cd 1
. Cd 1.1
Bl 12
(0 ~20 cm)
pH 7.7 8.35 g/kg 0.16 g/kg
7.83 mg/kg Cd 0.04 mg/kg
a 1.2
2014 5—9
5 (CK)
pH ©) + (C+B) +
(571 (C+M) + + (C+M+B)
20 g/kg!® Cd 0.02 mg/kg
Cd 0.06 mg/kg (
500°C 4 h)
647.16 g/kg C/N 42.52 pH
Cd 8.2 Cd 0.01 mg/kg 3¢
pH Cd N: P05 KO =1:
(JY201201)
* (zhaomingqin@126.com)
(1988—) E-mail 15093385318@163.com



511

1.5:3 20 15 kg 2
Cd
1.00 mg/kg!® ' 2.1
2.1.1
13 1 CK
105°C 75C *
0.25 mm cd 20.34% 34.14% -
[11] + +
SOD NBT 40.39% 45.20%
POD CAT
[12] pH 4
cd DTPA [ 67.53%(C)  73.16%
(C+B) 92.37%(C+M) 120.84%(C+M+B)
1.4 4
Microsoft Excel 2007 4
SPSS19.0 +
+
F1 TREERLETHEKRSRENE
Table I Heights and biomasses of tobacco under different fertilizer treatments
(cm) (g ) (g ) (g )
CK 69.33d 116.32d 2598 b 142.30 d 0.22a
C 89.67 ¢ 194.87 ¢ 39.28 a 240.90 ¢ 0.24 a
C+B 97.33 ab 201.42 ¢ 46.03 a 241.37 ¢ 0.20a
C+M 93.00 be 223.76 b 48.09 a 271.52b 0.22a
C+M+B 100.67 a 256.88 a 49.88 a 305.09 a 0.19a
P<0.05
2.1.2 > >
1 > 0> [14]
Cd MDA
4
MDA MDA Cd
+ Cd
MDA 20.88% Cd
SOD POD CAT Cd
POD CAT Cd
SOD Cd
+ + > + > + cd
> >CK
SOD Cd cd
Cd
Cd +
2.2 pH + cd
84.74% 86.53%
2.21 Cd 80.57% Cd
2 5 Cd 65.87% 60.46%



512 48
190
s 180 + . be
> 170 - ~]
(S o e
§ 160+ d % %
2 150 B
i 140 @ ! % L % L L 1
CK C C+B  C+M C+M+B CK C C+B CtM CH+M+B
FEALAL
“. i AC Ak 3 . 60~ Eﬁﬂzﬂ‘ﬁ .
3701 b w3 o R :
E60F c o . \ s120¢ ‘ % Q
E50l 4 3 B W Rl ¢ S ) i
SRR
v VT ey i
S20f \\ %. % % % g d0r % % X
oL < .l \ \
CK C C+B C+M C+M+B CK C C+HB C+M C+M+B
FEALAL$E EHEAL 3
( P<0.05 )
B 1 AREERLEEIT MDA & 8. SOD &M, POD &M, CAT &I
Fig. 1 Effects of different fertilizer treatments on MDA contents and activities of SOD, POD and CAT of tobacco
35 oCKaC oC+BoC+HMa C+HM+B 14 ol /i e25/4R
30l N .
I~ By \?ﬁ 8 b ) c
§20 § 6 .
g 15} 4 T
%10' 2 - a a a a
5t o 0 ==K < [ TM_ C+M+B
0 ; HEAR
bR m 3 FREMEEAETES Cd#ERH

2 FREEBLETRERIBM Cd 28
Fig. 2 Cadmium contents of tobacco different organs under
different fertilizer treatments

Cd
2.2.2 Cd
/ / Cd
Cd Cd Cd
Cd
[15] cd
/ / Cd
Cd
Cd 3
/

Cd
Cd
Cd

Fig.3 Cadmium transport coefficients of tobacco under different

4.25

2.2.3
Cd

fertilizer treatments

Cd
57.92% 4
(P<0.05) Cd
pH
pH Cd
[16-17] 4
pH 0.03
(P<0.05) pH
[18-19]
+ pH
+ + pH
0.11

pH



3 513
7.85 a
7.80 ™
E7.75
8770 d
5765 =
7.60 B
7.55 PR PO T S N MR AN Sl A
CK C C+B  C+M C+M+B C C+HB C+tM C+M+B
AL Ak $ it AL Ak 3
B4 FREIMERLETLIERE pH REBEEYSCAEE
Fig. 4 pHs and soil available Cd contents in soil rhizospheres under different fertilizer treatment
J'_
4 Cd pH +
Cd + pH
19.44% H"
Cd pH[zsfzs]
38.89% 33.33% (ol
Cd Cd
50.00% pH Cd Cd Cd 4
~0.94(P<0.01) cd pH
pH pH
cd cd cd 271
Cd
3
Cd Cd
[20]
Cd pH
Cd
4
[21-23]
Cd MDA
pH
SOD POD CAT Cd
SOD
Cd +
+
(1] , . 1.
,2013,20(2): 293-298
(2] ) , ,
CO, [J]. ,2012,33(3): 1-6
[3] R . 1. >
[24] 2004(12): 20-23
(4] , , I
(pH = 7.7) [J]. , 2006,
4 Cd 25(z1): 328-333



514

48

(5]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

(17]

Hua L, Wu W, Liu Y, et al. Reduction of nitrogen loss and
Cu and Zn mobility during sludge composting with bamboo
and

charcoal amendment[J]. Environmental Science

Pollution Research, 2009, 16(1): 1-9
[J].
2014, 23(6): 1 057-1 063
[J7. , 2014,
30(14): 189-197
[J1. , 2010,
18(6): 844-847
[J. , 2006, 43(2): 233-239
[J1. ,2013(3): 72-76
[J7]. , 2011, 32(1):
71-74
. [M].
,2006: 68-74
[J. , 2008, 40(5): 819-823
[1]. , 2008, 29(5): 37-39
. , 2013, 32(11): 2
151-2 158
pH [J].
26(6): 199-203
Leyva-Ramos R, Rangel-Mendez J R, Mendoza-Barron J,

, 2012,

[18]

[19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

et al. Adsorption of cadmium( ) from aqueous solution
onto activated carbon[J]. Water Science and Technology,
1997, 35(7): 205211

> > s

pH [J1. ,2012,45(14): 2
877-2 885
> > P pH
Ul
,2011, 17(1): 71-78
[J]. , 2005, 23(5):
679-682
[J]. , 2014, 31(4): 697-704
[J]. , 2014, 42(10): 144-147
-
, 2008, 24(1): 266270
Ul ( )s

2014, 35(4): 68-72
Glaser B, Lehmann J, Zech W. Ameliorating physical and
chemical properties of highly weathered soils in the tropics
with charcoal-a review[J]. Biology and Fertility of Soil,
2002, 35(4): 219-230
[J1. , 2013, 21(8):
979-984

(1. ,
2012, 26(6): 194-198



3 515

Effects of Biochar and Conventional Fertilization on Tobacco
Growth and Cadmium Uptake

XU Yueqi', ZHAO Mingqin'", YOU Fangfang', CHEN Fayuan', LI Hui', JIN Hongshi’,
JIN Jianghua®, LI Tianpeng’
(1 National Tobacco Cultivation Physiology and Biochemistry Research Center, Institute of Tobacco of Henan Agricultural
University, Zhengzhou 450002, China; 2 Tobacco Industrial Limited Company of Jilin, Yanji, Jilin 133001, China; 3 Pinglu
County Service Center for Development of High-quality Flue-cured Tobacco, Yuncheng, Shanxi 044300, China)

Abstract: The influences of biochar on the biomass of tobacco, antioxidant enzymes activity in leaves, cadmium (Cd)
content in tobacco, rhizosphere soil pH and soil available Cd content under the organic fertilizer and compound fertilizer were
studied with pot experiment to investigate the effect of combination of biochar and conventional fertilization on tobacco growth
and Cd cumulation. The results showed that the combination of biochar and conventional fertilization promoted the growth of
tobacco plants, increased the biomass of each part of tobacco and enhanced the root activity and antioxidant enzyme activity of
tobacco. Among the five groups of experiment, the transport capacity of Cd in tobacco plant showed that stem/root leaf/root, Cd
content in tobacco leaves were in order of lower leaves >mid-leaves > upper leaves, Cd contents in tobacco were of leaf > stem >
root. The treatment with biochar was less effective than organic fertilizer in decreasing Cd content in top leaves, but more
effective in decreasing Cd content in root. Cd content of various parts of tobacco was significantly decreased under the
combination of biochar, organic fertilizer and compound fertilizer. The combination of organic fertilizer and compound fertilizer
was more effective than the combination of biochar and compound fertilize in reducing Cd pollution in tobacco because
biochar treatment significantly increased soil pH and compound fertilizer decreased soil pH. Biochar and organic fertilizer
decreased the content of available Cd whose content was extremely significantly negative correlation with rhizosphere pH. As a
result, the tobacco under the combination of biochar, organic fertilizer and compound fertilizer reduced Cd absorption because the
combination led better growth and stronger resistance to tobacco.

Key words: Biochar; Fertilization; Biomass; Enzyme activity; Cd content; pH; Available Cd



