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The dynamics of soil inorganic nitrogen during upland rice-legumes
planting and soil fertility before succeeding sugarcane planting
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ABSTRACT: The objective of this experiment was to study the effect of preceding legume-upland rice planting
on soil fertility before succeeding sugarcane planting. The experimental design was Randomized Complete Block
Design (RCBD) with four replications. The treatments were: (1) Control (2) Upland rice (rice planting without chemi-
cal fertilizer) (3) Upland rice + F (rice planting with chemical fertilizer) (4) Soybean (5) Sun hemp. Soil data were
collected at 0-15 cm soil depth for chemical analysis before experiment. At 1, 2, 4, 8 and 16 weeks after planting,
soil were sampled for soil mineral N analysis by Flow Injection Analyzer (FIA). Soil samples were collected at the
preceding crop harvest were analyzed for chemical properties which showed that soil mineral N of all treatments
were higher than that of soil collected before the experiment. In particular, upland rice + F and Soybean treatments
have the highest mineral N at 2 weeks after planting and second fertilizer application. Moreover, the upland rice + F
and Soybean treatments had the highest organic matter content but not significantly different from control treatment
and upland rice + F treatment. In addition, the upland rice + F treatment had the highest available P content but not
significantly different from the soybean treatment. Finally, the difference of preceding crop in planting should be
investigated more on the effect of crop residue incorporation on growth and yield for succeeding sugarcane.
Keywords: soybean, sun hemp, preceding crop
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Figure 1 Soil mineral N (ug/gsoil) during different pre-sugarcane planting management at 0-15 cm soil depth.
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Table 1 Soil chemical characteristics at 0-15 cm soil depth (before sugarcane planting).

pH Mineral Organic Total N Available Exchangeable
Treatments (1:1 N matter (%) P K Ca
(tege)
H,0) 'soil) (%) (mg kg'soil)
Control 5.275 3.400 b 0451 ab 0.024 ab 7.482 b 27.303 120.000 ab
Upland rice 5.405 6.081 a 0.455 a 0.027 a 11.092 b  25.905 133.330 a
Upland
rice+F 5.250 4.945 ab  0.431 a-c  0.021 b  23.737 a 25435 135.000 a
Soybean 5.163 3.982 b 0418 bc 0.022 b 12463 ab 25.203 100.000 b
Sun hemp 5.268 5.868 a 0.403 c 0.021 b 7.435 b 23.028 115.000 ab
F-test ns # # * > ns *
CV (%) 2.28 30.27 6.37 9.46 44.92 20.08 12.01

Means in a column followed by a common letter are not significantly different according to DMRT with o = 0.1.

# = significantly different at P < 0.1, * = significantly different at P < 0.05, ** = significantly

different at P < 0.01 and ns = not significantly different.
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