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ABSTRACT: The objective of this study was to investigate the effect of nitrogen and zinc management on growth,
yield and accumulation of cadmium and zinc in rice grown in cadmium contaminated Soil. Rice cv. Khao Dawk
Mali 105 was planted in pots containing cadmium contaminated soil (106 mg/kg). The design of the experiment was
a split plot with 3 replications. Main plots were three levels of nitrogen application i.e. 0, 16 and 32 kg N/rai. Sub
plots were four levels of zinc application i.e. 0, 2.4, 4.8 and 7.2 kg Zn/rai. Both nitrogen and zinc fertilizers were
split in halves and applied at tillering and panicle initiation stages.

Analysis result indicated that both nitrogen and zinc applications had no effect on developmental stages of rice.
It was found that rice plant needed 2,231°C which was equivalent to 114 days after planting. Interactions between
nitrogen and zinc application were found on stem and leaf dry weight as well as grain yield. It also indicated an
increasing trend of grain yield along with zinc application levels i.e. zinc at 4.8 and 7.2 kg Zn/rai when nitrogen was
applied. Maximum total dry weight of 127.16 g/hill was found in treatment applied with 32 kg N/rai and 4.8 kg Zn/
rai. Similarly, maximum grain yield of 23.6 g/hill was found at treatment applied with 32 kg N/rai and 7.2 kg Zn/rai.

Analysis of cadmium dynamics in rice showed that cadmium accumulation of stem and leaf trended to decrease
along with growth stages i.e. tillering to booting. Among these stages cadmium accumulation was 2.66 - 15.31 mg/
kg in stem and 1.35 - 12.83 mg/kg in leaf. It was also found that zinc contents in stem and leaf decreased along with
growth stages. Analysis results showed that zinc accumulation in stem was 64.99 - 245.01 mg/kg and leaf was 30.33
-290.54 mg/kg. Accumulation of cadmium in grain was found to decrease with zinc application levels. It was found
that minimum cadmium accumulation in grain was 2.22 mg/kg under the combination of 32 kg N/rai nitrogen and
7.2 kg Zn/rai treatment. The results also revealed that the application of zinc even in low rate (2.4 kg Zn/rai) could
reduce cadmium toxicity in rice which caused yellowish symptom of leaf and stem.
Keywords: Rice, Zinc, Cadmium, Degree day
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Table 1 Observed growing degree days required for rice development and the corresponded number of day

after transplanting

Growth stage GDD (°C) Day after transplanting (Day)
Early tillering 619.6 30
Tillering 1077.8 53
Panicle initiation 1359.8 67
Booting 1509.2 75
Heading 1744.7 87
Physiological maturity 2231.2 114
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Figure 1 Dry weight of rice plant grown under difference nitrogen and zinc application rates
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Figure 3 (a) Dynamics of cadmium concentration in leaves and (b) Dynamics of cadmium concentration

in stems under different nitrogen and zinc application rates.
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Figure 4 (a) Dynamics of Zinc concentration in leaves and (b) Dynamics of Zinc concentration in stems of rice

grown under different nitrogen and zinc application rates
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