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Characteristics of Concentrations of Nutrients in Paddy Plots
with Different Fertilizer Application Rates
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Abstract

A study was performed to investigate the effect of fertilizer application on
concentration of nutrients in ponded and percolated waters in experimental paddy
fields. Three experimental plots, i.e., reduced, standard, and excessive plots, were laid
out according to fertilizer application rates. The concentrations of T-N and T-P in
ponded water are high shortly after application but rapidly decrease afterwards. For
percolated water, the concentrations of T-N in a standard plot are higher than in a
reduced plot while those of T-P are not significantly different between the two plots.
The T-N/T-P ratios are smaller than 10 in ponded water but larger than 50 in
percolated water. The concentrations of T-N and T-P in ponded water are highest for
the excessive plot but rice yield is highest for the standard plot. The results of this
study show that the proper fertilization and water management are recommended to

reduce the runoff loading from paddy fields.
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(Table 1) Chemical characteristics of the
experimental paddy plot soil

Item Value
pH(1:5) 5.48
Organic matter(g/kg) 28.35
Exchangeable K 0.30
cations Ca 3.65
(cmol'/kg) Mg 1.07
EC(ds/m) 0.017
T-N(mg/kq) 724
P20s(mg/kg) 84.74
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(Table 2) Fertilizer application in experimental

plots
i Phosphorus
Type of Nirogen{kg/10a) g/10)
fertilizer
rate | Basal |Topdressing | Topdressing Total Basal
dressing 1 I dressing
Reduced | 385 231 154 |770 136
Standard | 5.50 3.30 220 10| 194
Excessive| 8.25 495 330 165 292
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(Fig. 4) Change in concentration of T-N in ponded water
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(Fig. 6> Change in concentration of T-N in percolated water
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(Table 3) Summary of water quality in paddy plots
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(a)T-N (Unit : mg/?)
- Standard | Coefficient of
Type of fertilizer Number — : L variation
rate Water type of samples Mean x Max Min deviation ot
s s/ x(%)
Irrigation 12 32 55 06 14 44
Rainfall 10 08 1.7 0.1 05 7
Ponded 13 24 6.8 06 23 96
Reduced
Percolation 14 1.2 35 03 0.7 60
Ponded 14 29 97 06 28 98
Standard
Percolation 15 18 37 1.1 06 35
Excessive Ponded 14 37 15.8 06 45 123
(0)T-P (Unit : mg/2)
Standard Coefficient of
Type of Number - ; it variation
fertilizer rate| ‘Vater pe | samples | Mean x Max Min deviation —
s s/ x(%)
Irrigation 12 0.10 0.25 0.027 0.06 62
Rainfall 10 0.01 0.03 0.003 0.01 61
Ponded 13 0.33 1.60 0.027 0.47 143
Reduced
Percolated 14 0.02 0.04 0.003 0.01 64
Ponded 14 0.40 1.86 0.031 0.59 150
Standard
Percolated 15 0.02 0.04 0.004 0.01 49
Excessive Ponded 14 0.50 3.04 0.031 0.87 175
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(Table 4) Rice vield and length of rice
plant in experimental plots

ltem Reduced | Standard | Excessive
Number of p’aniole 3066 | 3866 3866
per 1w
Number of average
spikelet per panide 61.5 55.4 51.3
Percent
of ripened grain(%) 97.9 98 97.5
100 grain weight(g) 2.837 2988 | 2704
Rough rice yield(kg/10a) | 5237 | 627.2 522.9
Milled rice yield(kg/10a) | 3667 | 4386 | 3663
Length of rice plant(cm) 65 68 72
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