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Table 1  Soil basic chemical properties in different tobacco planting patterns
pH CEC
(emol/kg) (g/kg) (g/kg) (gkg)  (g/kg) (mg/kg) (mg/kg) (mg/kg)
Tl 5.69b 7.02b 28.44 a 145a 0.47b 7.78 b 114.63 ab 25.16 b 107.98 ¢
T2 597a 7.04 b 2298 ¢ 1.24 ¢ 0.46 b 5.89¢ 9727 ¢ 27.45b 144.82 a
T3 5.62b 7.95a 26.43 ab 1.32 bc 0.56 a 7.34b 111.22b 20.73 ¢ 126.67 b
T4 5.65b 6.90 bc 28.48 a 145a 0.47 b 8.33a 119.92 a 24.93 b 94.72.d
TS 595a 6.80 ¢ 25.11 be 1.36 ab 0.54 a 6.11¢ 111.75b 31.07 a 108.91 ¢
(P<0.05)
2.2
5
( 2 As Cd T5
T1 Cr T3
T4 T5 Hg T3 0.07 mg/kg

Pb
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Table 2 Contents of soil heavy metals and herbicide quinclorac in different tobacco planting patterns

As cd Cr Hg Pb
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Tl 3.10b 0.13 ab 41.91b 0.18a 2326 a 0.05a
T2 4.77 ab 0.11b 49.83 ab 0.16a 24.07 a 0.00 ¢
T3 3.78 b 0.12 ab 5723 a 0.07 b 25.90 a 0.02 b
T4 5.41 ab 0.17 ab 44.53 ab 0.20a 2431a 0.05a
TS 8.38a 0.20a 39.73b 0242 2447 a 0.04 ab
30 0.30 250 0.30 80 -
pH<6.5 (HJ/T332-2006) 13
5 T3
(HJ/T 332-2006) (3]
As Cr Pb3
T5 Cd Hg
66.7% 80% T1 4
79.3%
Tl T4 2.3.2 2011—2013
0.05 mg/kg ( 4
112100042 5 mg/kg) 2011 T4 2 700 kg/hm*
T5 T2 TS T3 2012
(0.00 mg/kg) - 3 T2 2 400 kg/hm®
T1 T3
4] 2013
2.3 T4 TS5 T3
2.3.1 T2 TI
T1 ( 3) 66447 /hm?
T2 64362 /hm’ T4 TS
*3 TEMERER/AERGT/hm?)
Table 3 Inputs of different tobacco planting patterns
Tl 2520 13 455 1 440 13 750 9 800 10 482 15 000 66 447
T2 1365 11205 1080 20 430 4 800 10 482 15 000 64 362
T3 720 7425 840 11250 4 800 10 482 12 000 47517
T4 2610 12 570 1200 8 875 8 900 5241 10 500 49 894
T5 2254 10 700 1229 12229 7 400 5241 10 500 49 553
x4 TEMEERNTESEYHTE (kg/hm’)
Table 4  Yields of different crops in different tobacco planting patterns in 2011—2013
2011 2012 2013
Tl 2170 7200 2325 7350 2325
T2 2175 5400 2 400 5465 2400
T3 2085 0 2100 0 2460
T4 2700 7875 7500 7950 2700

T5 2250 7 500 2625 7 650 2625
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233 48738  /hm’
5 T1
139178 /hm’ T2 T3
Tl T4
72731 /hm* T4 T3 T5 TI T3 T2
=S5 TREMEEN KL
Table 5 Ratios of output to input of different tobacco planting patterns
( /hm?) ( /hm?) ( /hm?)
Tl 66 447 139 178 72731 2.09 1.09
T2 64 362 130 215 65 853 2.02 1.02
T3 47517 96 255 48 738 2.03 1.03
T4 49 894 118 655 68 761 2.38 1.38
T5 49 553 108 894 59 342 2.20 1.20
[20-21]
3
[22]
[13] As Cd Cr
Hg Pb
[16]
- 72731  /hm?
66 447 /hm’ 2.09
T2 T3
[6, 23]
[17]
3
T4
pH
[18]
4
1)
T2
Pb As Cd
Cr Hg4

[7,19]
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Effects of Different Tobacco Planting Patterns on Soil Environment
and Economic Benefits in South Anhui Province

ZHANG Jiguang', YAO Zhongda®, ZHANG Zhongfeng', KONG Fanyu', LIU Xinmin',
LIU Xiaoxiao', ZHU Qifa’, ZHU Pei', XUE Lin’, GUO Jian’>, WANG Jitao>*

(1 Tobacco Research Institute of Chinese Academy of Agricultural Sciences, Qingdao, Shandong 266101, China; 2 China Tobacco
Anhui Industrial Co., Ltd., Hefei 230088, China; 3 Anhui Wannan Tobacco Leaf Co. Ltd, Xuancheng, Anhui 242000, China)

Abstract: The proper tobacco planting pattern is very important to the sustainable development of tobacco agriculture.
This study investigated soil nutrient properties, soil environmental quality and the economic benefits of 5 different tobacco
planting patterns in tobacco fields of south Anhui Province by using the methods of questionnaire and sampling analysis. The
results showed that the paddy-upland rotation and the variations between inputs and outputs of difference crops caused the
differences in soil nutrients, the soil organic matter and alkali-hydrolyzable nitrogen in T2 (tobacco-maize - tobacco-maize)
treatment were significantly lower than those in other treatments. The contents of total As, Cd, Cr and Hg in tillage soil were
different in different tobacco planting patterns except for the total Pb, but they all meet the criterion of farmland environmental
quality evaluation standards for edible agricultural products. The values of herbicide quinclorac content in T1 (tobacco-rice —
tobacco-rice) and T4 (tobacco-rice - wheat-rice — tobacco) treatments were higher (0.05 mg/kg) among all planting patterns.
Moreover, T1 treatment had the highest input among all the treatments. And the costs of renting land, fertilizing, baking and
employee accounted for 79.3% of the total input. T1 and T2 both belonged to the “high input and high output” type, which would
lead to an unsustainable status. T4 and T5 (tobacco-rice — rape-rice — tobacco) with higher ratios of output to input both belonged
to the “low input and high output” type, which had higher tobacco sustainable production capacity. However, T3 (tobacco-
fallow — tobacco-fallow) had the lowest multiple-crop index and easily led to ecological resources to be wasted. All in all, T4 was
the optimal cropping pattern and should be adapted to a large area in South Anhui Province according to its economic benefit and
soil ecological environmental suitability.

Key words: Flue-cured tobacco; Planting pattern; Heavy metal; Quinclorac; Ratio of output to input



