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Primary research on cadmium accumulation in maize and soybean intercropping system

LI Han', HUANG Dao-you®’, HUANG Shan', TANG Bin', GUO Huan-le', CAO Zhong—yang', CHEN Song-lin', CHEN Zhi~hui"

(1. Crop Research Institute, Hunan Academy of Agricultural Sciences, Changsha 410125, China; 2. Institute of Subtropical Agriculture,
Chinese Academy of Sciences, Changsha 410125, China)

Abstract: To explore the mode of efficient planting structure adjustment in cadmium—contaminated areas, a strictly—controlled cadmium
pollution fallow field (soil total cadmium content of 1.98 mg « kg™) located in Hunan Province was selected to examine the cadmium
absorption and accumulation trends of different cadmium accumulations in maize and soybean monocultures (sole maize and sole soybean)
and maize and soybean intercropping. The results indicated that the straw cadmium content of maize showed a gradually decreasing trend
with increase in growth time. The straw cadmium content of soybean first showed a gradually increasing and then decreasing trend with
increase in growth time. The cadmium content was the highest in maize straw in the seedling stage, while it was the highest in soybean straw
in the seed—filling period. The cadmium content of the seed—filling period was lower than that of the mature stage in soybean seeds. The
cadmium content of the filling stage was higher than that of the mature stage in maize seeds. In the mature stage, the grain cadmium content
of low cadmium maize decreased, whereas that of high cadmium accumulation maize increased in the intercropping system. The average
grain cadmium contents of high and low cadmium maize in the intercropping system were 0.139 mg- kg™ and 0.003 mg- kg™, which were

—14.88% and 88.46% lower, respectively, than those of the monocultures. The straw and grain bio—accumulation coefficients corresponding
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to soybean were 2.567~3.329 and 0.667~0.764; those in maize were 0.729~3.339 and 0.001~0.079, respectively. The intercropped maize

straw bio—accumulation coefficients increased by 0.15%~46.22% more than those of the single maize cultivation. The grain bio—

accumulation coefficients of low cadmium accumulation maize decreased by 84.62%~92.31% more than those of the single maize

cultivation. The land equivalent ratio of the intercropping treatment was 1.46~1.77. Therefore, the low cadmium accumulation maize and

soybean intercropping system is an effective method for the safe development of maize grains in cadmium—contaminated soil along with

rational land use.

Keywords : maize; soybean; intercropping; cadmium ; absorption
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Table 1 The basic physical and chemical properties of soil
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Figure 1 The variation of precipitation and air temperature in 2019 at research station
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Figure 2 The cadmium content in straw of maize at different stages under intercropping
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Figure 3 The cadmium content in straw of soybean at different stages under intercropping
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Table 2 The effects of intercropping on cadmium concentrations in seeds (dry weight, mg-kg™)
b3 £ K Maize K H Soybean
Treatments HES I J ) SOk A

Y1 0.473+0.062a 0.121+0.004b — —

Y2 0.129+0.004¢ 0.026+0.001¢ — —

S1 — — 0.859+0.076d 1.376+0.050cd

S2 — — 1.154+0.145b 1.460+0.029abc
Y1/S1 0.393+0.030b 0.157+0.007a 0.978 +0.086¢d 1.499+0.049 ab
Y2/S1 0.080+0.009¢d 0.003+0.001d 1.344+0.035a 1.514£0.035a
Y1/S2 0.383+0.007b 0.121+0.003b 1.106+0.023bc 1.320+0.042d
Y2/S2 0.054+0.008d 0.003+0.001d 1.220+0.044ab 1.415+0.068bc

T« [ EC Jo A R PR 2 5 3 (P<0.05) 0 T 1],

Note: Different letters indicate significant differences among treatments at 0.05 level in the same column. The same below.
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Table 3 The cadmium bio—accumulation coefficient of crop maturity and crop yield in different treatments

b oK Maize K& Soybean iR
Treatments BCF ., BCF 774 Grain yield/(kg+hm™) BCF ... BCF ., 724 Grain yield/(kg-hm™)
Y1 3.218+0.107a  0.061+0.002b 5929+672a — — — —
Y2 0.729+0.069b  0.013£<0.001¢ 6 250+802a — — — —
Sl — — — 2.567+0.203¢  0.737+0.025abc 1967+312a —
S2 — — — 3.329£0.270a  0.6950.015cd 1 640=80b —
Y1/51 3.339£0.153a  0.079+0.004a 6 145+783a 2.59420.102¢  0.7570.025ab 1 214+23c¢ 1.65
Y2/S1  0.867+0.083b  0.001+0.001d 5526+853a 2.936£0.050b  0.764:0.018a 1 1362173¢ 1.46
Y1/52  3.223:0.542a  0.061+0.001b 6 645+807a 2.685+0.037be  0.667+0.022d 1 047+120c 1.76
Y2/82 1.066+0.165b  0.002+0.001d 6 905+631a 3.303+0.148a  0.715+0.035bc 1 083+66¢ 1.77
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