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Nitrogen management for Hom-nin rice production grown on

Mea Tha soil series
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ABSTRACT: Nitrogen fertilizer is the major input in rice production. Proper nitrogen management
for soil types and cultivable land areas is able to increase productivity levels to meet the yield potential
of rice variety and reduce production costs sustainably. This study aims to investigate the effect of
Nitrogen fertilizer (46-0-0) management practice on growth, yield components, yield and net revenue
after deducting the cost of chemical fertilizer of Hom-nin rice grown on Mea Tha soil series. The
experiment was laid out in the completely randomized design (CRD). There were seven treatments and
eight replications. The nitrogen fertilizer treatment structure comprised 0 (N1), 4.5 (N2), 9 (N3), 18
(N4), 24 (N5)and 36 (N6) kg N/rai. The results of nitrogen fertilizer application showed that growth,
yield components, yield and net revenue of Hom-nin rice were significantly different. Application rate
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of nitrogen fertilizer in the range of 9-18 kg N/rai gave the maximum average tiller per hill (17.83
tillers) plant height (91.52 cm) panicle per hill (14.50 panicles) grain per panicle (138.50 seeds) filled
grain (88.80%) grain yield (597.97 kg/rai) and net revenue (6,237.95 baht/rai). However, Yield response
to nitrogen fertilizer rate of Hom-nin rice grown on Mae tha soil series was 583.63 kg/rai and gave
the average net revenue at 6,189.09 baht/rai when applying nitrogen fertilizer rate at 13.18 kg/rai, not
significantly different when compared with application rate of 18 kg N/rai. Based on the results of
the experiment, using of nitrogen fertilizer ranged from 13-18 kg N/rai is recommended for growing

Hom-nin rice when analyses that the nitrogen content in Mae Tha soil series is low.
Keywords: Nitrogen management, Hom-nin rice, Mea Tha soil series
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Table 1 Some selected soil properties before the experiment.

Properties Method/Reference Values Interpretation”
pH Soil:Water, 1:2 (AOAC, 2000) 6.83 Neutral
Electrical conductivity Soil:Water, 1:10 (Jakson, 1958) 0.12 Normal
(dS/m)

Organic matter (%) Walkley-Black (Nelson and Sommers, 0.93 Low
1996)
Total nitrogen (%) Kjeldahl Method (Tel and Hegatey, 0.13 Low
1984)
Available phosphorus (mg/ Bray Il method (Bray and Kurtz, 49.74 Hioh
i
kg) 1945) ¢
Exchangeable potassium Saturating the exchange site and
. ) 687.54 High
(mg/kg) displacing by 1 M NH OAc, at
Exchangeable calcium (mg/ pH 7.0 and measure by ASS and .
. 3,586.00 Very High
kg) flame emission spectro-photometer
Exchangeable magnesium (AOAC, 2000) :
483.40 High
(mg/kg)
Soil bulk density (g/cm®) Core method (Blake & Hartge, 1986) 1.67 Normal
Soil texture
® sand (%) Pipette method (Gee and Bauder, 32.3
B silt (%) 1986) 586 Silt loam
" clay (%) 9.1

" Soil test interpretation guide (Horneck et al.,2011)
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Table 2 Nitrogen, phosphorus and potassium fertilizer rates in each treatment.

Fertilizer rates (1%)

Fertilizer rates (2™)

Treatment
(kg N-P205-K20/rai) (kg N-P205-K20/rai)

Control 0-0-0 0-0-0
NW—P—K 0-6-6 0-0-0
NZ—P—K 225-6-6 225-0-0
NS—P—K 45-6-6 45-0-0
NA—P—K 9-6- 9-0-0
N5—P—K 12-6 12-0-0
NG—P—K 18-6 18-0-0

Table 3 Effect of nitrogen fertilizer rate on Hom-nin rice growth parameters

Tiller per hill Height Top dry weight
Treatment

(tiller) (cm) (kg/rai)

Control 8.00° 69.18° 150.13°

N1 (0 kg N/rai) 14.33 84.83° 302.78°
N2 (4.5 kg N/rai) 15.67°° 87.35% 340.49°
N3 (9 kg N/rai) 17.00% 91.52° 407.51°°
N4 (18 kg N/rai) 17.83° 87.00% 433.11%
N5 (24 kg N/rai) 17.67° 89.08% 449.41°
N6 (36 kg N/rai) 15177 87.02% 332.88"

F-test * * *
V. (%) 38.70 5.71 24.48

Means followed by the same letters are not statistically different (P < 0.05) from each other according to LSD

* = significant at 0.05, ns = non-significant
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Table 4 Effect of nitrogen fertilizer rate on yield and yield components of Hom-nin rice.

Panicle Grain ) . 1000- o
) ) Filled grain ) ) Grain yield
Treatment per hill per panicle Grian weight )
. (%) (kg/rai)
(panicle) (seed) (9)
Control 7.83° 110.17¢ 77.18° 20.93° 219.15¢
N1 (0 kg N/rai) 10.00" 119.67° 78.07° 24.11° 366.59°
N2 (4.5 kg N/rai) 12.50 121.83" 85.32%° 23.89° 444 .84
N3 (9 kg N/rai) 13.17° 138.50° 86.48° 24.39° 513.76°
N4 (18 kg N/rai) 14.50° 133.67° 88.80° 24.68° 597.97°
N5 (24 kg N/rai) 14.17° 131.64% 81.18% 25.07° 587.97°
N6 (36 kg N/rai) 12.17° 123.50° 80.46" 24.52° 565.14°
F-test * * * * *
C.V. (%) 22.95 14.80 7.86 24.09 19.45

Means followed by the same letters are not statistically different (P < 0.05) from each other according to LSD

* = significant at 0.05, ns = non-significant

nspauauassailalulnsiauuasdn
nInauAuaITedNaNandIveilase
nsldilalulnsian (46-0-0) ustardnaignlu
e NUIHANARTBITLANTURE N
mmmmemi‘lmﬂﬂiucﬁmmmm 0 lu 45
uaz 9 nn. N/l3 ANTUNANAR BUATLAZAAA
Wwnileesaurdms 18 D 36 nn. N/15 (Figure 1)
ann1saaszinae llsunsndifagUnieans
(LRP plateau curve) lfaunismauauasde Y =
368.14 + 16.35X; (X < 13.18) e Y = NANAR
SNV LG (nﬂ./"l,i')l uar X = dmais
Tulmsiau (nn. N/19) Taefen X < 13.18 an. N/1§

uwlanalddrdraventianeuauassanisldile
lulmsiaufisnm 13.18 nn. N/l¢ Lummmsﬂ@n
1umu°mmmmmmuﬂ?mmmmmmiu‘immum
(Table 1) lasiAuinuean@nlsl Wiy 583.63
an./lg muumnhfammﬂﬂu‘immuwmnmm
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m@mmwmummL@ﬂu@ﬁ“lu@mm 18 UaY 24
nn. N /13 (WNa 14.34 uag 4.34 nn/l3) uaz
NAHARBNARAER 1 LS AsT 36 nn. N /15 (an
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ea v A o = o a o
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Tuidnaniamilanauuy TinananAtegn

500-600 nn./15 (NINAUETUANTNERAT, 2561)
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E’
= 400 -
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; 2
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200
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0 T T T T
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N Fertilizer application (kg N/rai)

Figure 1 Responses to nitrogen fertilizer of Hom-nin rice grown on Mea tha soil series.
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Table 5 Effect of nitrogen fertilizer rate on production cost and economic returns

Fertilizer cost'

. Income®  Net revenue
Treatment (Baht/rai) ) .
46-0-0 0-46-0 0-0-60 (Baht/rai) (Baht/rai)
Control 0 0 0 2,601.34 2,601.34°
N1 (0 kg N/rai) 0 247 159 4,351.42 3,945.42¢
N2 (4.5 kg N/rai) 113.78 247 159 5,280.25 4,760.47°
N3 (9 kg N/rai) 227.56 247 159 6,098.33 5,464.77°
N - yield resp. (13.18 kg N/rai) 332.63 247 159 6,927.72 6,189.09°
N4 (18 kg N/rai) 453.95 247 159 7,097.90 6,237.95°
N5 (24 kg N/rai) 606.04 247 159 6,979.20 5,967.16°
N6 (36 kg N/rai) 909.06 247 159 6,708.21 5,393.15°
F-test *
CV. (%) 6.95

Means followed by the same letters are not statistically different (P < 0.05) from each other according to LSD

* = significant at 0.05, ns = non-significant

Cost and prices used in the calculation of economic dominance: ' Nitrogen fertilizer (46-0-0) = 11.61 baht/kg;
Phosphorus fertilizer (0-46-0) = 19.00 baht/kg; Potassium fertilizer (0-0-60) = 15.90 baht/kg (Office of Agriculture
Economics, 2018) * Grain price = 11.87 baht/kg (Department of Agricultural Extension, 2017)
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