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Effects of iron-rich organic fertilizer on the growth and cadmium accumulation of Miscanthus sinensis

Anderss under cadmium stress

CHEN Liang, XIANG Sha, DING Manlin, MA Jingjing, WANG Ying, JIANG Lihong", XIAO Yunhua’

(College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128, China)

Abstract: This study aimed to investigate the effects of iron—rich organic fertilizer on the growth and cadmium accumulation of Miscanthus
sinensis Anderss under cadmium stress. Pot experiments were conducted to set up CK (no fertilization ), ZCK (regular organic fertilizer),
and Z2 and Z3 (application of different concentrations of iron—rich organic fertilizer) treatments. The results showed that, compared with
CK, the application of the organic fertilizer treatment promoted the growth of Miscanthus sinensis, improved the soil physicochemical
properties, and inhibited the absorption of heavy metals by Miscanthus sinensis. At the same time, Z2 and Z3 had a better effect on
Miscanthus sinensts growth than ZCK. Compared to ZCK, the dry weight of Z3 significantly increased by 131.80%, and the root length of Z2
significantly increased by 54.22%. In addition, the cadmium content in the aboveground portion of Z2 significantly decreased by 49.86%,
and the underground portion of Z3 significantly decreased by 58.94% compared to ZCK. In summary, applying iron-rich organic fertilizer
is more effective in promoting the growth of Miscanthus sinensis and inhibiting its absorption of cadmium compared to regular organic
fertilizer. This fertilizer has the potential to be used for both the remediation and production of lightly cadmium—contaminated soil.
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Table 1 Physical and chemical properties of soil samples and

organic fertilizers

S8 Parameter j:# A HUIE Organic fertilizer
Soil ZCK 72 73

R/N(g-kg") 1.09 22.87 20.53 14.93
W (g-kg™) 0.59 11.87 8.80 6.47
2/ (g-kg™) 14.61 10.11 8.38 8.08
WA (g kg ™) 0.12 0.41 0.29 0.32
HH (g kg ™) 0.01 2.08 3.27 245
R (g kg™) 0.33 2.45 2.38 2.02
HHL/% 6.09 50.98 38.47 44.25
pH 6.04 8.30 7.64 7.13
e it/ (g-kg™) 20.54 4.80 15.32 28.73
i/ (mg-kg™) 11.70 0.75 0.74 0.74
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Figure 1 Growth indicators of Miscanthus sinensis Anderss under different treatments
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Figure 2 Cadmium content in various parts of Miscanthus sinensis Anderss under different treatments
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Table 2 Biological concentration factor and transfer factor of different treatments

151 H Ttem CK 7CK 72 73
BCF 0.968+0.187a 0.588+0.183ab 0.517+0.292ab 0.353+0.124b
TF 0.113+0.006a 0.195+0.019a 0.080+0.056a 0.182+0.075a

T [l — AT ARG R A B 0] 775 .35 22 57 (P<0.05)

Note: Different lowercase letters represent significant differences among different treatments (P<0.05).
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