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Evaluation of economic benefits and cadmium pollution risk in different cropping system in Chengdu Plain,
China

LIU Hai-tao, CHEN Yi-bing, TIAN Jing, LIN Chao—wen"

(Soil and Fertilizer Research Institute, Sichuan Academy of Agricultural Science, Chengdu 610066, China)

Abstract: The economic benefits and cadmium pollution risk in different cropping system in Chengdu Plain were evaluated, in order to ob-
tain some stable, economical and farmer easily accepted and heavy metal cadmium security cropping system. Six common food and oil
crops were selected, and eight rotation systems including wheat—-maize rotation, oilseed rape—maize rotation, wheat—sweet potato rotation,
oilseed rape—sweet potato rotation, wheat—soybean rotation, oilseed rape—soybean rotation, wheat-rice rotation and oilseed rape-rice rota-
tion were set in this trial. The yield and economic benefit, the cadmium concentration of the kernel, straw and soil in each cropping system
were measured. The results of two years field trial showed that both the wheat and rice kernel cadmium concentration were above the nation-
al standard in wheat-rice rotation system which was widely applied in experimental region. The kernel cadmium concentration was below
the national standard in maize—oilseed rape rotation system; however, the economic benefit of this rotation system was greatly decreased
compared with wheat-rice rotation system. The oilseed rape-rice rotation system had the highest economic benefit in all of eight rotation
systems. The kernel cadmium concentration of the rice which was planted after oilseed rape was decreased by 70.2% compared with the

kernel cadmium concentration of the rice which was planted after wheat. Generally, the oilseed rape-rice rotation was the best cropping sys-
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tem to alternate the wheat-rice rotation system which could ensure the income of the famers and decrease the cadmium pollution risk in ag-

ricultural production.

Keywords : cropping system; economic benefit; cadmium pollution; rotation
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Table 1 Soil basic properties in two experimental fields

St AL 2R A AR B st EEEI G
. Organic matter/ Total N/ Available N/ Available P/ Available K/ pH Total Cd/ Available Cd/
Field o B o 1 - -1 -1
g kg g kg mg-kg mg-kg mg-kg mg-kg mg-kg
U Dry land 36.7 2.06 169 23.6 60 6.77 0.68 0.32
7K Hl Paddy field 37.7 1.93 180 13.6 64 6.49 0.61 0.30
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Figure 1 Yield of each crop and total yield in different

rotation systems
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Figure 2 Yearly economic benefits of different rotation systems
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R2 AEMEEXTZEDBRBAFEE (ng-kg')

Table 2 Cadmium concentration in harvest part of each crop at different rotation systems (mg-kg™)

R 2016-05 2016-10
Cropping systems /NEE Wheat JHZE Oilseed rape oK Maize 213 Sweet potato 7K Rice
/N -T K Wheat-maize 0.20+0.07a 0.010.01a
2%~ T K Oilseed rape—maize 0.14+0.03a 0.010.01a
INHZ ~£1 %4 Wheat-sweet potato 0.19+0.04a 0.08+0.02a
JHZE-£179 Oilseed rape—sweet potato 0.14+0.01a 0.13+0.06a
/NAZ -7KFE Wheat-rice 0.15+0.01a 1.2740.12a
ZE 7K A5 Oilseed rape-rice 0.12+0.02a 0.23+0.05b
SEHIAI Average 0.18+0.05BC 0.13%0.01C 0.0120.01F 0.11x0.05C 0.7520.50A
A = 2017-05 2017-10
Cropping systems /N Wheat I3 Oilseed rape T K Maize K 5 Soybean K Rice
/NG =Tk Wheat-maize 0.27+0.05a 0.01+0.00a
M3 - %K Oilseed rape-maize 0.10£0.02a 0.0120.01a
/NFZ =K 5 Wheat—soybean 0.27+0.08a 0.16+0.00a
3% -K & Oilseed rape—soybean 0.11+0.02a 0.16+0.02a
/N2 7K FE Wheat-rice 0.24+0.01a 0.42+0.07a
I3 —7KF Oilseed rape-rice 0.09+0.01a 0.27+0.04b
A Average 0.26+0.05AB 0.1020.02D 0.01=0.00F 0.16+0.01C 0.3420.10A

T : RIS R NS PREFROR A B E 225 (P<0.05) o SFRIEAT AR RS PR 3OR A e 5 22 57 (P<0.05) . Rl

Note: Different lowercase letters in the same column significant differences(P<0.05). Average followed by different uppercase letters indicate

significant differences(<0.05 ). The same below.
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Figure 3 Cadmium concentration of the harvest part for

succeeding crops when previous crop is wheat or oilseed rape
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Figure 4 Kernel cadmium concentration of the succeeding crops

when previous crop is maize , sweet potato and rice
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TGN . BRI, 255 AR 7 MR A8 4, TEABESE IX
W /INFZ =K e AR A T 4 Sy vl = - K AR AR =2 E i
WE BB PR TR A RIS 25 BB A 83 B AIK B 4 i i XU 1 —
Tl AT i S it

4 #ig
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Table 3 Cadmium concentration of wheat and oilseed rape straw, soil pH , available cadmium and total cadmium

after wheat and oilseed rape harvest

HIEEMEY WK ] +#E Soil sample FEAT Straw
Previous crops Harvest time pH S5 Total Cd/mg-kg™ 35 Available Cd/mg-kg™ SV Total Cd/mg-kg™
/NFZ Wheat 2016-05 6.29+0.15a 0.6+0.03a 0.34+0.02a 0.43+0.07a
3% Oilseed rape 2016-05 6.26+0.23a 0.59+0.07a 0.29+0.02b 0.16+0.01b
/NE wheat 2017-05 6.33+0.17a 0.68+0.03a 0.33+0.04ab 0.48+0.09a
3% Oilseed rape 2017-05 6.44+0.10a 0.6+0.04a 0.26+0.03b 0.2+0.05b
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