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Effects of sepiolite and calcium magnesium phosphate fertilizer
on agronomic character and cadmium uptake of tobacco

ZENG Wei-ai', ZENG Min?, LI Hong-guang®, ZHOU Hang? WEN Wu?, LEI Ming?

(1.South-central Agricultural Experiment Station, China Tobacco Corporation, Chenzhou, Hunan 423000, China;
2.College of Forestry, Central South University of Forestry and Technology, Changsha 410004,China)

Abstract: A field experiment was conducted to study the effect of sepiolite and calcium magnesium phosphate fertilizer
at application levels of 400 and 800 g/m? on available Cd content in tobacco planting soil, soil pH value, Cd contents in
tobacco and agronomic characters of tobacco. Both sepiolite and calcium magnesium phosphate proved to reduce
available Cd content in soil and Cd uptake by tobacco, and the reduction effects was improved with increasing
application levels of the 2 materials. However, there was no significant difference in reduction effect between sepiolite
and calcium magnesium phosphate fertilizer. At the same time, the 2 materials resulted in increasing soil pH value.
Decrease in available Cd in soil and in Cd uptake by tobacco could be partially attributed to the increase in soil pH value,
but the 2 materials could not be applied excessively because an appropriate soil pH value was necessary for the growth of
tobacco. At the application level of 400 g/m?, calcium magnesium phosphate fertilizer increased fresh weight of tobacco
leaf. In application level of 800 g/m? sepiolite and calcium magnesium phosphate fertilizer showed no significant effect
on fresh weight, plant height and effective leaf number of tobacco.

Key words: tobacco; sepiolite; calcium magnesium phosphate; cadmium; agronomic character

(Cd) [6]
8 cd Cd
cd cd Ccd
23] Cd cd
[4] [1,5] Cd
Cd 70%

Cd

gt HER 2012-03-21
E£TH (2010SK3234) (CZYC2009002)

(201009047)
1EH =N (1974—) zwal0537@163.com



436 ( http://www.hnndxb.com 2012 8
1 MRI5REZE 800
2 2
R g/m 400 g/m
( SiO; 25.9% Al,O3 14.2% Fe,04 T4
3.5% MgO 4.4% CaO 1.6%) T T

0.180 mm (
35.8% P 42.8%)
87

MgO 18.4% CaO

1.2 Rt

Cd
N P
K 291 0.92 0.39 13.8 g/kg
Cd Cd 19.88 195g/kg pH
7.85 5 T1 ( ) T2
400 g/m? T3 800 g/m? T4
400 g/m? T5 800 g/m?
60 m* 3
100
5
105 'C 70 C
0.149 mm
0.149 mm
1.3 MEMBS5HE
Cd HNO;-HCIO,
Cd 0.1 mol/lL  HCI
7] pH pH (Delta320 Mettler-
Toledo Switzerland 25 1)
1.4 HuE4E
Excel 2003 SPSS 16.0
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800 g/m?

F1 FREAEBEEHEFERZMHEIX
Table 1 Main agronomic characters of tobacco plants with
different treatments
Iy

/cm
/
T1 827+£3.7 (66.9+5.9)b 48.7+09 77.3+1.8 16.8+0.9
T2 86.5+7.6 (65.9+4.4)b  49.242.7 735455 17.1+1.9

T3 88.6£19.3 (71.9+¥4.8)ab 49.7#1.2 78.7x4.3 17.0%1.0
T4 90.1#52 (77.6x3.4)a 52.1+12 75.1+2.7 17.1+0.9
TS5 82.3#9.8 (69.7x0.7)ab 49.1+2.6 72.3x1.6 16.8+0.9

2.2 FELEXEHTIRBHES Cd EER pH &

B2 Ml
Cd Cd
(8]
2
Cd T1 T2
T3 Cd 8.89% 35.21%
T4 T5 12.99% 39.57% T3 T5
Cd
(T2 T4 T3 TH)
Cd

T2 ARAGEHETIEMENGES CdEERHE

Table 2 pH of tobacco planting soil with different treatments

Cd /(mg-kg™) pH
T1 (1.95£0.12)a (7.85£0.02)c
T2 (1.78+0.19)a (7.95+0.04)ab
T3 (1.2640.10)b (7.99+0.04)a
T4 (1.700.12)a (7.9020.05)bc
TS (1.1840.12)a (7.9620.04)ab
2
pH T1 T2 T3
pH T5
pH pH
pH Cd
Cd Cd
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2.3 AREAEXMHERFI Cd B0 30.28% 28.07% 26.70% 22.32% 25.07%
3 cd T1 T2 T4
cd Cd T5 Cd
cd T3 Cd ( )
Cd T1 T2 Cd
Cd
Cd 14.34% 10.36% 6.57% Cd

13.20% 12.27% T3 24.8% 24.0% Ca Ca Cd

208% 23.7% 23.1% T4 13.63% (Ca 0099 nm Cd 0.097 nm)®! cd

16.35% 7.85% 7.73% 7.47% T5 Cd e

*3 FRIAEBEEZEMA CIRE
Table 3 Cd content of different part of tobacco plants with different treatments
Cd /(mg-kg™)

T1 (22.52+4.60)a (24.90+3.42)a (27.38+2.04)a (9.3240.36)a (7.50+1.32)a
T2 (19.29+1.40)ab (22.32+1.62)ab (25.58+1.92)ab (8.09+0.86)ab (6.58+0.83)ab
T3 (16.93+2.04)b (18.93+2.45)ab (21.61+2.43)bc (7.110.63)b (5.77+0.42)b
T4 (19.45+3.27)ab (20.83+1.45)ab (25.23+3.87)ab (8.6020.69)a (6.9420.77)ab
TS5 (15.70+1.66)b (17.91£2.00)b (20.07+2.54)c (7.2420.74)b (5.62+0.69)b
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