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Effects of Nano Material On Cadmlum Accumulatlon Capac1ty and Graln Yleld

of Indica Hybrid Rice Under Wettlng drylng Alternation Irrigation

YANG Ru!, €€HEN Xin-rui', ZHANG Ying', _ CUI—"Jun -yi’, WU Li-quan'”, MA You-hua’, LIAO Jiang®,
HE Hal-bmg

(1. College of Agriculture, Anhui Agricultural University, Hefei 230036, China; 2. School of Resources and Environment, Anhui
Agricultural University, Hefei 230036, China; 3. Jiangsu Collaborative Innovation Center for Modern Crop Production, Nanjing
210095, China; 4. Agricultural and Rural Committee of Wulong, Chongging 408500, China)

Abstract: Wetling-drying alternation irrigation (WDI) can harvest high grain yield under effective irrigation water saving conditions.
However, the kernel cadmium (Cd) content usually exceeds the national standard of 0. 20 mg Cd per kg kernel in WDI. Applying a
passivating agent with high-efficient repairing capabilities could be a feasible approach to reduce Cd content lower than 0. 20 mg-kg ™
in WDI. Therefore, a field experiment was conducted with different irrigation regimes and passivating agents in a mildly Cd-polluted
paddy field, of which the irrigation regimes were WDI and traditional flooded irrigation (FI) and the six passivating agents treatments
were CK (no passivating agent; T1) , slaked lime with 1 125 kg-hm >(T2), 1 125 kg slaked lime and 3 000 kg biochar per hectare
(T3), 1125 kg slaked lime and 3 000 kg organic fertilizer per hectare (T4), 1 500 kg porous Nano stupalith per hectare (T5) , and
1 125 kg slaked lime combined with 1 500 kg porous Nano stupalith per hectare (T6). Two typical Indica hybrid rice varieties with a
high accumulated capacity named cultivar Shenliangyou 1813 and a low accumulated trait named cultivar Liangyou 6206 were utilized.
The main reason that Indica hybrid rice cultivars were selected was their higher absorbed and accumulated characteristics than that of
Japonica rice. The results indicated that available Cd content of the soil significantly declined with 17.13%-61.01% decreasing
amplitude at maturity when compared with pre-transplanting in WDI; however, the reduction was in the range of —43.45%-21. 07%
for the FI treatment across cultivars and passivating agents treatments. The available Cd content at maturity was significantly greater in
FT than in WDI (P <0.05). In contrast, WDI had higher Cd content on stem, leaf, and kernel organs at maturity than with FI
treatment of both cultivars and all of the passivating agents (P <0.05). Generally, the Tl treatment had the maximum available Cd
content in the soil layer and highest accumulated Cd content on different aboveground organs, followed by the T2, T3, T4, TS, and T6
treatments considering both cultivars and irrigation regimes. The Cd kernel contents were 0. 23-0. 24 mg-kg ™' and 0. 16-0. 21 mg-kg ™'
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for cultivars Shenliangyou 1813 and Liangyou 6206, respectively, in the T6 treatment. The higher Cd kernel content was generally

related to a larger Cd content in the stem organ. For the grain yield, no significant differences were observed among cultivars, irrigation

regimes, or passivating agents treatments (P >0.05). Under WDI, the kernel Cd content was still slightly higher than 0. 20 mg-kg~

1

in the T6 treatment (0.24 mg-kg ™' for cultivar Shenliangyou 1813 and 0. 21 mg-kg ™" for cultivar Liangyou 6206) ; however, there is

a predictability potential to produce lower than 0.20 mg-kg™' kernel content in the T6 treatment if a cultivar with low accumulated

capacity is used. Thus, the combined mode of the WDI + T6 + cultivar with accumulated low Cd content could be considered an

optimized cultivation scheme to obtain no Cd contaminated kernels with high grain yield and water-use efficiency in mildly polluted

paddy fields.

Key words:indica hybrid rice; wetting-drying alternation irrigation; multiple passivation combination; nano material ; cadmium ( Cd)
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F2 ITEAYSCAREMB EAERE Cd FEMEXM
Table 2 Relationships of Cd content among soil

layer and aboveground organs

So.Cd  SoR. Cd St. Cd Le.Cd  Spike. Cd
So. Cd 1 0.94 ™ -0.21 -0.25 0.15
SoR. Cd 1 -0.27 -0.09 0.05
St. Cd 1 0.11 0.77
Le. Cd 1 0.22
Spike. Cd 1
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