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Abstract

This research was carried out to determine the effect of urea coated with N-(n-butyl)-thiophosphoric
triamide (NBPT) on rice growth, yield and yield components in farmer’s field at Chiang Mai province.
Rice, variety San-pah-tawng 1, was grown as farmer’s practice and applied with seven treatments of
different nitrogen fertilizers including: no application of nitrogen fertilizer, application of urea coated
with NBPT and without coated at 60, 90 and 120 kg N/ha. The result found that the application of
coated urea with NBPT had no effect on plant growth of both stages in term of shoot dry weight, plant
height, numbers of tiller per hill, SPAD value and nitrogen content in YEB and flag leaf which were
increased with increasing of nitrogen rate. However, plant height at flowering stage showed no difference
among nitrogen fertilizer treatments. Moreover, rice supplied with urea coated with NBPT at 120 kg N/
ha gave the highest yield and yield components including grain yield, tiller number per hill and panicle
number per hill. The results from this study is useful for efficient management of urea application for
increasing yield productivity and reducing impact to environment.
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Table 1 Soil properties in the rice field

Tugauidl wa. 2563 sagITunmmugiuunisugn
YOUNEATNT IUALUAIEDE 2x5 LWAT IAUNa1d1
81 1 oy Ugnlaglddundn 2-3 du szavdgn 25x25
WuRWAS YunRuLIvesulatdosuazuuaTei
feusouLUadeay 0.5 s %’ﬂmisﬁuﬁﬂuuﬂmﬂqﬂ
Uszanad 10-15 WuURNAT 219UHUNITAADILUY
ejuuﬁaﬂaugizﬁ (randomized complete block
design; RCBD) n3su3slunislddelulasiau 7 nssuis
(Table 2) $1u2u 4 1

Soil properties Results Soil test levels
pH 4.69 Very strongly acidic
Organic matter (%) 1.38 Very low
Total N (%) 0.07 Very low
Available P (mg/kg) 10.5 Moderate
Exchangeable K (mg/ke) 18 Very low
Exchangeable Ca (mg/kg) 901 Low
Exchangeable Mg (mg/kg) 134.5 Moderate

Remarks:

Soil analysis methods: pH-1:1 soil: water, Organic matter-Walkley and Black, total N-Kjeldahl, available

P-Bray Il, exchangeable K, exchangeable Ca and exchangeable Mg-extracted by ammonium acetate
and analyzed by atomic absorption spectrophotometer

Table 2 Treatments of nitrogen fertilizer application in this study

Treatment Description Nitrogen rate (kg N/ha)

NO No nitrogen supply 0

N60-urea Nitrogen supply as simple urea 60
N60-urea-NBPT Nitrogen supply as NBPT coated urea 60
N90-urea Nitrogen supply as simple urea 90
N90-urea-NBPT Nitrogen supply as NBPT coated urea 90
N120-urea Nitrogen supply as simple urea 120
N120-urea-NBPT Nitrogen supply as NBPT coated urea 120

Remarks:
the rate 3 ml/kg fertilizer

NBPT coated urea = coated urea by commercial product of N-(n-butyl)-thiophosphoric triamide at
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loflaszaraonuiy N335 N120-urea-NBPT fns
dsmalitninisiesyivlngefignsudionty Tned
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Table 3 Dry weight of rice plant, plant height, number of tillering, SPAD value and nitrogen content in

YEB of San-pah-tawng 1 variety at tillering stage under different urea fertilizer application

Urea application  Dry weight (g/hill) Height (cm) No. tiller/hill  SPAD (unit) N (%)
NO 47.1 C 85.4 D 120D 36.2 D 223 C
N60-urea 48.9 BC 89.8 C 141 C 37.6 CD 270B
N60-urea-NBPT 50.9 AB 90.7 BC 15.5 BC 38.0 BCD 2.67B
N90-urea 51.3 AB 92.9 AB 15.3 BC 38.2 BC 293 A
N90-urea-NBPT 51.6 AB 92.8 AB 153 BC 38.5 ABC 295 A
N120-urea 51.8 AB 93.1 AB 16.3 AB 40.2 AB 297 A
N120-urea-NBPT 523 A 94.5 A 17.8 A 41.5 A 3.02 A
LSDy s 3.0 3.0 1.5 2.5 0.17

Remarks: Different uppercase letters designate a significant difference between means for urea application

with LSD at p<0.05

¥, ** and *** means significant different at p<0.05, 0.01 and 0.001, respectively
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Table 4 Dry weight of shoot, plant height, number of tillering, SPAD value and nitrogen content in flag

leaf of rice, San-pah-tawng 1 variety, at flowering stage under different urea fertilizer application

Urea application Dry weight (g/hill)  Height (cmn)  No. tiller/hill  SPAD (unit) N (%)
NO 60.8 C 94.2 111D 352D 204D
N60-urea 73.8B 98.1 123D 38.9 C 2.60 C
N60-urea-NBPT 78.1 AB 98.5 14.8 C 39.1 BC 2.72 BC
N90-urea 80.6 AB 96.3 153 C 39.9 ABC 2.76 AB
N90-urea-NBPT 84.9 A 97.3 17.0 BC 40.1 ABC 2.82 AB
N120-urea 85.3 A 95.9 15.6 AB 40.5 AB 2.81 AB
N120-urea-NBPT 86.6 A 95.9 173 A 40.8 A 2.88 A
LSDy 05 10.4 - 1.5 1.5 0.14
Remarks: Different uppercase letters designate a significant difference between means for urea application

with LSD at p<0.05

ns means non-significant difference, *** means significant different at p<0.001
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wudn Msldde N120-urea-NBPT finalvidnuiunie
#one uagdnussdens unfigasmewuiy (14.3
wio/ne war 12.2 33/n8) 509897A0 N120-urea
(13.0 viie/ne way 11.0 529/n8) Ine N120-urea-NBPT
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urea Amidu 9 waw 11 Wosidud muddiy Snvieds
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Frviugdutines 1 flwnudasosanniian (1643
uway 158.6 Wwiéin) sesanfe n1sidenssuds N6o
uaz N9O Tuuuindeunaylsiadou NBPT Sevhliidn
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887.1 Alansu/ls nandniudn 761.6 Alandu/ls Sy
mderine 11.0 vie/ne NUILTIWEND 8.8 539/N0 Uay
uudafess 122.0 waa uslinuanuuansieii
agniifuddyszninanssudsnslidesdeiUasidug
wiinR denuinfireglurag 85.4-91.3 wWesidud
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Table 5 Straw yield, grain yield and yield components (number of tillering per hill, numbers of panicle

per hill, numbers of spikelet per panicle and percent of filled grain) at maturity stage under

different urea fertilizer applications

L Straw yield  Grain yield No. tiller/ No. Spikelet/ Filled

Urea application . . . . . . .
(kg/ rai) (kg/ rai) hill panicle/hill  panicle  grain (%)
NO 887.1E 761.6 D 11.0D 8.8D 122.0 C 85.4
N60-urea 1,092.1D 92713 C 119C 10.0 C 137.0B 88.0
N60-urea-NBPT 1,109.3 CD 970.6 BC 12.2 BC 10.3 BC 1443 B 87.6
N90-urea 1,207.2 BC 976.6 BC 12.4 BC 10.3 BC 140.0 B 90.6
N90-urea-NBPT 1,222.2 AB 1,031.0 B 12.6 BC 10.6 BC 144.7 B 90.9
N120-urea 1,228.5 AB 1,048.8 B 13.08B 11.08B 158.6 A 87.1
N120-urea-NBPT 1,3275 A 1,151.6 A 143 A 122 A 164.3 A 91.3
LSDq s 112.7 95.9 0.9 0.8 13.0 -
Remarks: Different uppercase letters designate a significant difference between means for urea application

with LSD at p<0.05

ns means non-significant difference, *** means significant different at p<0.001
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Tulmswudaduisivnvay sgratulununeassi
anansavsventain Ysunalulasauludululusses
uwannanudn n3suIBlallats (NO) N60-urea wax N6O-
urea-NBPT fAUsunalulasiuludnly YEB oglu
979 2.2-2.7 Wosiud Swnninenfiuunzau (2.9-6.2

wWosdus) dluluseiszezoanaeniifiesnssyds NO
fifelulasiusine e (2.2-3.0 Weosdus)
Taeflaindu 2.0 wWes@ud (Dobermann and
Fairhurst, 2000)

Table 6 Correlation between SPAD value and N content in leaf at tillering and flowering stages

SPAD
Correlation (r)
Tillering Flowering
N content 0.82(p>0.05) 0.99 (p>0.001)
Equation y = 5.13x + 24.34 y = 6.53x + 21.83
a'gﬂwam'i'“aﬁ'ﬂ Cantarella, H., R. Otto, J.R. Soares and A.G.B. Silva.
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