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The effects of site-specific fertilizer management on yield and
fertilizer nitrogen use efficiency of Supanburi 1 rice grown on
Wattana Soil Series
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ABSTRACT: The objective of this experiment was to test response associated with yield and fertilizer use efficiency
of Supanburi 1 rice grown on Watthana soil series when received site-specific fertilizer management based on nutrient
requirements of the rice and soil analysis (SSF). The experimental design was a randomized complete block design
(RCBD) with six replications. Treatments were five fertilizer management practices: (1) no fertilizer application
(C), (2) fertilizer application based on farmer’s practice (F), (3) fertilizer application at a rate of 1SSF, (4) fertilizer
application at a rate of 2SSF and (5) fertilizer application at a rate of 3SSF. The results showed that grain yields of
the rice in 3SSF (900 kg/rai), 2SSF (815 kg/rai) and 1SSF (827 kg/rai) were not different (P>0.05), but they were
greater (P<0.05) than those in F (696 kg/rai) and C (619 kg/rai). The rice received 1SSF (55%) had no difference
(P>0.05) in recovery nitrogen use efficiency when compared with those in 2SSF (50%) and 3SSF (57%), but they
were greater (P<0.05) than that in F (43%). In addition, the rice in 1SSF (37.34 kg grain/kg fertilizer nitrogen) had
greater (P<0.05) agronomic nitrogen use efficiency than those in 2SSF (16.71 kg grain/kg fertilizer nitrogen), 3SSF
(15.56 kg grain/kg fertilizer nitrogen) and F (2.83 kg grain/kg fertilizer nitrogen). In conclusion, SSF is recommended
when growing rice (variety Supanburi 1) on Watthana soil series.

Keywords: rice, yield, site-specific fertilizer management, fertilizer nitrogen use efficiency
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Table 1 Chemical and physical properties of experimental soil before commencing the experiment

Units Values Interpretation

Chemical property of soil

®  pH (soil : water, 1:10) - 5.37 acid

®  Electrical conductivity (soil : water, 1:10) dS/m 0.11 not salty

® Organic matter % 2.04 medium

®  Available phosphorus mg/kg 3.62 low

® Exchangeable potassium mg/kg 294 highest

® Exchangeable calcium mg/kg 2,027 high

® Exchangeable magnesium mg/kg 991 high

®  Total nitrogen % 0.07 low
Physical property of soil

® Sand (%) % 19.16

®  Silt (%) % 11.79 clay soil

® Clay (%) % 69.05

LHUNTNARDILALANSLNNTNARDS
NUNUNNINARBILLLANaNYTine T
148N (randomized complete block design) 16 %ﬁ
LAY 5 AN5UNNIMAARY Usznausas (1) nasluld
Jewad (C) (2) nsldiemnangyfiRveansming
(F) ludmsn 15.5 - 5- 0 filaniu N - P.O_- K O/l
(3) nsldtuaan 1SSF viseminiu 6 - 4.5 - 0
Alandu N - P O_- K O/lf (4) msldienaildng
2SSF visawiu 12-9- 0 AlaNFUN-P O - K O/
15 way (5) nslat]aiaidng 3SSF visawiniu
18-13.5-07laniu N-P O -K O/l3

nsgnuaznMsauatig
louazinudastioanun 6 x 8 1WA 1AL
aum‘uLLﬂmLﬁ@ﬂmﬁuﬂWiﬂuLﬁ@ummﬂmde
utlastion (wdramaaas) T ansiuganssnns
1 dgnlnanisdrandfiflany 20 5u luiieu
Hguieu w.A.2557 tnetlinAineas 3 Gu wazne
Wiy 20 wuRwng 1ddelnenisuueld 2 R
A5l 1 Tdifledneny 30 fu wanaang Taglu
ArFun1Inmaes F lddugns 46-0-0 8m3n 25

Alansu/ls daulusniunimmass SSF 2SSF way

3SSF latlagms 16-20-0 M9 22 44 LAz 66
Alangu/ls mudndu wazased 2 dlusrazdna
LLmnﬂ@ﬁfmﬁﬂﬁwﬁmmﬂ 52 Junasnistingn Ine
lusndunismeaes F lddagns 16-20-0 dman 25
Alansu/ls uazlusinfunnImaaas SSF 2SSF way
3SSF ldtleigmns 46-0-0 691 7 14 wax 21 Alaniw/
13 puansy
NMSIANANARN NSLALIAAENG LATNTILATIZI
NaLAN

TUANAINEILATAI LGNS 189917

|
A ¥

Wadaeng 75 U uaenisiinen guifiusiaacing
v v , A a , va | al < a

dN9 (Avuilafulazdiulsin) Nrzaziiuingg
wsalladaany 110 Ju udennsilingn dmduld
Apseilinnusinlulasian Tagds Kjedahl
Method (Bremner and Mulvaney, 1982) lLag
AT (dry weight) Iasinsevlugay
wusinanFew (oven dry) Wi 72 dalue Tuiin
B9AUIENAUUBILALARNT1Y TALA ANUIUIIN/ND
RTUIUNAA/399 TUTTNNAAR 100 AR FD81ATURY
WaRALLAzINMINNANAR quinatnadalaen
drusuldlunisAneaniiAaniaalaaadingns
1un Funauuilrfinelulag (amylose) AM83NNT



386

209 NNTU (2545) WATERIINTTENEFRTRIT9gN
(elongation ratio; ER) AMN38N15089 9141 (2536)

NITANTUIULALALASIZANNAD A

o a ¥ dl Aj & @ &
ANUITLHANARTIINANTU 14 L11afiFus

ANUIUERTINFTENEAATR9T19gN Tnef ER =
ﬂ%’mf;l'nL'ﬂgﬂﬂ@\‘iﬁﬂ”\%@ﬂ/ﬂ%ﬁmﬂ"mL'ﬂgf;l"ﬁﬁflm’]ﬁ‘
wazAuantlsz@ngnimnisldtelulnsiaunuds
284 Ladha et al. (2005) lauA dsz@nsninnnsld
ﬂﬁiuima‘mu (recovery of nitrogen use efficiency;
RNUE) /e RNUE = (U -U)F uazilsz@nsnm
ANTHARNCD (agronomic nitrogen use efficiency;
ANUE) Tneifi ANUE = (Y, - YIF, muum‘lu u
UL ﬂ?mm"l,uimmumnmum Wit e
299919 (Aud19+mand9) (Alansu/ld) ann
mmmmwimﬂﬂuimmmvmur;*mj u, UNNED
ﬂ?mmiu‘[mmumnmummu@ﬂumummmmq
(Fudnardadnn) @laniu/ls) andmeaeaiilsl
ldilelulasiau F wanede dasnsladjelulnaia
(Rlansu/ls) Y. N80 UTUNUHARRANEAT19
(Alanu/ls) @'mmwmmﬂﬂﬂﬂiuimmmmu
f19 uae Y, NN TN UNANAANAAD1Y
(Alansu/ls) mnmmm@@\mimldﬂﬂiu‘fmmu

WNUNEAT 44 (3) : 383-390 (2559).

a L aa acla L

NATIZINNADA LA TIATIZEAINNL LT 991
(analysis of variance) waviFauieunniy

. C omn ,
wAnsesenIeAnaaslngld9s Duncan's New
Multiple Range Test

NANISANHILATIANTOI

1. AINGILAZITUIUAW/NE

v Anve g o = o oA

dranlasuteniludnanuansieiuiaos
AULATATUIULUUI/ND Tdiwnnsnafiu (P>0.05) Tng
{A1923¥NIN9 91 - 100 LIUANAT WAL 29 - 32
WIUI/NA ANATAL (Table 2) na1alédn nasldile
PuanseiulidnasanNgILazNITLANKIL
gesdaanaiuganssiyd 1 Nlgnluganudmun
THANNUANFANALNNIRaLANEIRBIEALNT LY
Jeadaasdnaaaiug na 31 Mlgnlunundamdn
ﬂnumﬁ (Humun uazAy, 2553) kazdaanawug
Unusriindgnlugaduassnen (glassoy, 2557b)
< o~ a X a4 o
TRAINGIRAZNITEANLIRLAN TR LA
WwRsNNTY InaavRzeIANLANsNsTwiAy
a ar oY dl k% IS
wnanateiug d1anldlunsmeaesianoiu
wANFai

Table 2 Effects of fertilization regimes on plant heights and tiller numbers of rice at 75 days after transplanting.

Treatments
CV (%)
C F 1SSF 2SSF 3SSF
Plant height (cm) 91 100 92 99 96 8.70
Tiller per plant 29 32 31 31 31 6.33
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Table 3 Effects of fertilization regimes on grain yield, yield components and chemical properties of rice

Treatments
CV (%) F-test
C SSF 2SSF 3SSF
Physical traits
®  spike per plant 18 18 18 19 21 12.72 ns
® grain per spike 109 121 112 102 118 13.67 ns
®  100-grain weight (g) 3.08 3.05 3.1 3.03 2.99 1.85 ns
® Infertile grain (%) 13.25" 1330 11.20° 13.30" 15.60° 11.77 *
®  grain yield (kg/rai) 619° 696> 827" 815 901"  14.03 *
Quality traits
® Elongation ratio 2.39 2.51 242 2.45 2.39 5.74 ns
®  Amylose (%) 27 26 28 27 27 12.56 ns

* = significantly different at P < 0.05, ns = non-significance

Means within a row without a common superscript significantly differed
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Table 4 Nitrogen concentration in rice plant, recovery of nitrogen use efficiency (RNUE) and agronomic nitrogen

use efficiency (ANUE) of rice received different fertilizer regimes.

Treatments
CV (%) F-test
C F SSF 2SSF 3SSF
Nitrogen (%) 1.30°  2.12° 1.37° 1.72° 2.03° 2.74 *ox
RNUE (%) - 43.15° 5475  49.73°  56.89° 6.50 *
ANUE (kg grain yield /kg N) - 5.41° 37.34°  16.71°  15.56° 8.96 o

* = significantly different at P < 0.05, ** = significantly different at P < 0.01.

Means within a row without a common superscript significantly differed
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Table 5 Effects of fertilizer regimes on production cost and economic returns

Treatments Fertilizer cost (Baht/rai) Income after correcting fertilizer cost (Baht/rai)
Control - 6,995°

F 638 7,224°

SSF 374 8,968°

2SSF 748 8,455°

3SSF 1,122 9,054°

CV (%) - 3.77

F-test - i

**= significantly different at P < 0.01.

Means within a row without a common superscript significantly differed

Provided : Fertilizer 16-20-0
Fertilizer 46-0-0

Grain price

= 13.0 Baht/kg
= 12.5 Baht/kg
= 11.3 Baht/kg
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