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Site - specific Nutrient Management for Sustainable Rice Production

: Phitsanulok Province
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Abstract

The rate of NPK fertilizer for rice can reduce production cost and obtain higher sréfit. The specific
nutrient management for rice production was carried out at Phitsanulok province duriig wet season 2005.
The objective of this project was to train rice farmers by conducting field experiineritssen the methodology and
the components of technology. The experimental design was RCB with 4 replicatiéns and fertilizer treatments
arranged by DSSAT 4.0. Research activities included the sites survey.aad 5oil series identification for field
tests. Results showed that rice response to N was lower than that aredicted from DSSAT4.0. Also, rice
response to P and K was at the low rates. The most important result, however, was the learning and dissemination
of the information to the farmers. The capacity building of the<faimers was carried out by farmer empowerment
techniques. The results provided specific rate of NPK feitilizet for rice which had been tested in the farmers’
fields.

Keywords : rice, nutrient management, NPK /ettiizer, production, cost, yield, Phitsanulok province
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Fig. 3 Rice response to N experiment layout

Thai Rice Research Journal, Vol. 2 No. 2, May - August 2008



aunsntuazisnig

‘ﬁﬁmsﬁ'@]L'ﬁaﬂa"ﬁl,ﬂaﬁﬁn’]iﬂgmﬁl”nmn 28
%’mi’@ﬁm@aﬂ laun snaiies WIRURIIN uaz
193210 Lﬁanqﬂauﬁﬁmiﬂgﬂﬁnmnmam@ia:
dunae lalddayandmnnuassgianmunsas
LRZNTUNA UG LAZAALRBNLNHAINTIINANAT
289 508, idunuafuoramainsunamnian uaz/
Wi I TNTHeNEN ﬁaﬁ'ﬂm]”’lﬁmﬂmmaauﬂﬂ
TIWIH 5 8 I@ﬂﬁgﬂi:mumﬂuﬁaaﬁuﬁLﬂuﬁfﬂ
AN L wdinnugus lddsnsmInaass
gi]’l,mua’mmuﬁ'@um‘ﬁauwa‘?auﬁ'ﬂﬁfn%mmsmwm
yagnsumTaluiosdudumalugmafinuaziang
Aurunuianvadudal (Fig. 1) I@m’[ﬁmmﬁﬁmau
LLazﬁ’mu@é'm'lﬂUﬁaﬂdmﬂﬁiﬁLmﬁ:ﬁauu@iaz
wias (Fig. 2) inmInasaunInauauaduediy
Tulaston luuanuasnsrna 5 918 uenageUms
aauauasvasloWoanads uazlnunsBouianiz
mrﬁﬁauﬁmqmmiﬁy’a 2 agsl,ummsﬁ@‘iﬁ

MHIUNBNIINARDS WUL randomized complete
block 4 61 VwALaINARBILDY 5X7 LWAT UeN
udad N P uae K Judsszdanyu n3suitheas s
mmﬂmﬁy’a 3 35iadl 5-6 a1 (Fig. 3) NABAAH s
ﬁﬁmﬂiﬂmﬂim‘haaamiﬂgnﬁm DSSA[ «Qé&cision
Support System for Agrotechnology/iransfer) LLag
PDSS (Phosphorus Decision Sapport System) lag

=

DSSAT %%ai:uuaﬁfuagumiﬁ@%ulmﬁamifhﬂ
naatnaluladnienisinsas tJuldsunsu
ADNRILADINTILTINUL LS89 IHAARD WAZFIN
"flh%lﬂ‘ﬁ’tﬁ”lLi‘juiuﬂﬂi?ﬁ’]aa\‘m’lim%muL(?]UIG]‘IIQGW‘E
o ToynaMe Tad é’wﬂizﬁﬂ‘ﬁ;ﬂnﬁuqnﬁmm
W7 UazN133aNTT (Jones et al., 1994) &lFiu
DSSAT aansaissndasadu #s Hila1ne lanuy
] . :

aaINTNARINT Lﬁaﬁ‘haaaqﬁmmﬂ ﬁ&l@lﬂ“lli. 1947

1y WAZMIVANIINIZALA 9 eiaﬁ"ﬁﬁﬂgm’l,.xuﬂm

9
a o [

@ETIWT Laza, 2543 ; LT, 2543 )

Wt A5Uan Tudan upasiatiulatiuiu
maar;jﬂi:mumuluﬁaaﬁuﬁ'uLm"v.:;|i uiislatls N
Lﬂuﬂﬂiaaﬁu $ruan 172 aWBhzes 20 Funasan
7712980 ﬁhuﬁmﬁalﬁh]JuﬂmwimﬁﬂmwzinL‘%'w
g39rmdan svinuilpweswassusslnunsidonly
Lﬂuﬂmaa‘ﬁwiwm lawSaunui] olulastanasiusn
msiasiiiiiadagivauanuinie A aus
HARLUAGT 3x4 e avsnaspasudazulastos
r.“iﬁ.ijﬂ'?]l,ﬁmﬁ'umiﬂgﬂ%’maomwmﬂﬂmmm

Nne aauﬂmuamlumma

Nan'l‘svmaaauaz%'l‘mif

wasdivesineaInINiIMIMasa Ly NI
ﬁﬁwaﬂ‘szmuaugirﬁ ﬂgniﬁ:} 2-3 A39601 w38 5-6

avalun 27 I@m*s”wﬁaamsﬂgﬂﬁnLL@iam%'aﬂi:mm

amausasmadidamisnundaniivesnsainiluulamasenils SiwiaRsmlan 1 2548

Myl 5 UL 5 j;@muwm 5 TAAUATANT
wilaan 1 wilaen 2 wilaan 1 wilaen 2 ’ ’

WA aw Tauuansnu 9717 9717 9717 9717
'ﬁ%é‘*ﬂ’ﬂﬁﬂ@ﬂ FWIIIAT 1 FWIIIAT 1 ﬁm@aﬂ 2 ﬁmﬂaﬂ 2 FWIIIAT 1
’i‘uﬂﬁﬂ 3/7/48 31/7/48 717148 8/7/48 31/7/48
lﬁﬂﬂﬂ%\nﬁﬂ 23/7/48 20/8/48 27/7/48 28/7/48 20/8/48
’Ldijmwimﬁw 15/8/48 15/9/48 21/8//48 22/8/48 15/9/48
Fwfuifien 17/10/48 18/11/48 20/10/48 21/10/48 17/11/48

qﬂaumu CuURan 1 1 31209%) WIBIIUIA
LURIN 2 LTI VBIUT WIBRNTE

qaﬁuqma@]ﬁ: LINVBIUY WIBTID

MINITIMIT1 TN 2 aluN 2 wnewnew - ey 2551

TAAUNIY : LUaIN 1 131 WBIWT WIBND
LURIN 2 13NVBIWY UNBLEN

43



10 - 20 % mwmnnwiazmﬂﬂgﬂﬁﬂﬂ&iw%uﬁu
A v o v Aa 4 AadA © A o

nm‘wﬂLaaﬂlﬁwuqmmﬂman@ma\‘mamu uaz
Luﬁﬂﬁuﬁﬁuﬁfﬁé’z’nmnquﬁ%%’mﬁnﬁumﬁﬂ@ﬂ
NI Uanuuuwiwihes neaInIgiin 51
rudasnaseulugadudii g NiinsUandanniga
3 qmﬁumaﬁmi’mﬁm@aﬂ FINFNTANIA TR
MU A9

AWK dnaliias Sman 2 uwlad szau
AN unIat N9 INIAsan haawduwanIIn
ﬂ‘%mmﬁuw‘%mi’mq@‘h seaunagWasadN DI wNaNd
Iwunatdoudninn mes’ﬁﬂmmzumﬁﬁwga

qmﬁuwwu 81LNUN9EAN WA 2 LU

@ & = & a o«

imum’mLﬂum@?mmmnmmuﬂma Lha@ Lt
AUTINLRZIIWRIEN s:é’uﬁuw‘%mi’@]qmuﬂmd
WaaWaTauaz lWUNRLTUNGT uaaLBUNLAZILUNTLT
&9
U

a a

6 o a o
BAAWYATAAD UNBWIANNTIY 11U 1
IR s:ﬁumwmﬂumm;mm VoA naurke
o A A @ o = °
T2UBuNIIANFY Waanaiagy TwunaL g an

LABLTEUUATUNNILTEUFI (Table 1)

N13ADUAKBIVBITIIADSINDIAITINT AN
A9 9)

LLﬂaw@aauﬂﬂvluImLﬁ]uﬁ SAadas o

WNoaWass 1 wlad LLazﬂﬂIWLmﬁL%UN 2 wilas

1. wilasilalulasian
1.1 AAARUH

1.1.1 udash 1 (Wpdued ) nImauaues
pavimdeilslulanau Tienidulasligaanasey
NPK wudn USunawlulasian WeaWeds way
Twunaidouludn agﬂm:é’m’ﬁmn - wunans - 6n
eglart] ﬁ‘hLm:ﬁ’lﬂﬂmniﬂil,lmm%m%'wg@auﬁ i
807 1836 NnN-P O -K O/

wanda  Awzdteyalasldiysunsa
SigmaPlot (LRP plateau curve) Wil 7)0aUaHad
@iaﬂa"[uimmmé’@]iw‘iﬁ i 2.54 (\7r/ 15 (Fig. 4a) lag
nsm‘i%ﬁ"[aﬂa&ﬂﬂvl,uiml,auv'ﬁuawﬁm 883 nn./13
(Table 2) a3 neilamliadadratic model (Fig. 4b)
wu’hé'm’]ﬂﬂvl,uimmué 13 nn./13 azldnanfags
80 1,059 nn./13 ‘.foi?.,ﬁaamﬂmwmnsﬁmiﬂgniau
waWInunenlaniin ﬁﬂﬁ%’mauauaa@iaﬂﬂ
Tulpsanlisdasdrann

W2 ulaafl 2 (EENTIEY) NINDURWDITAS

Zadeilolulasiau Sinnzidulaslsgaanasey
NPK wudn USunawlulasian Weaneds way
TwunaBoaludn a%islmzﬁuﬁm'm-@iﬂ-@‘iﬁ et
ﬂﬂmﬂiﬂiumuﬁm%’umauﬁ fa 9031 18-4-6 NN.N-
PO K O/l3

Table 1 Sqil ¢hemmical and physical properties of the experimental sites
Propérty Nan series Phan series Uttaradit series
(Jumnong) (Somchai) (Manee) (Yam) (Tawat)
ph 5.6 6.2 51 4.9 4.8
% sand 45 35 41 23 18
% silt 32 40 34 38 34
% clay 23 25 25 39 48
Texture L L L CL C
OM (%) 1.4 1.3 2 2.4 3.8
P (mg/kg) 17 3 5 2 33
K (mg/kg) 30 30 60 40 49
Ca (mg/kg) 800 800 1,000 1,200 1,440
Mg (mg/kg) 150 200 250 250 240
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Fig.4 Rice response to N at different N rates (Jumnong site) at Mueang district, Phitsan.lot province, wet

season 2005

Table 2 Grain yield at different N rates in Nan series
(Jumnong site) at Mueang district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N- ons' KQO kg/rai) (kg/rai)
0-3-6 883 d
6-3-6 979 ¢
12-3-6 1,030 b
*18-3-6 1,096 a
24-3-6 991 a
18-3-7 1,080 a
CV (%) 7116

Means followed by a cosinjontetter are not significantly
different at 5 % level by @MRT
Remark : *N recgimmendation from DSSAT4.0

N «esponse = 2.54 kg N/rai
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Fig. 5 Rice response to N at different N rates

(Somchai site) at Mueang district,

Phitsanulok province, wet season 2005
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Table 3 Grainyield at different N rates in Nan series
(Somchai site) at Mueang district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N - ons' KZO kg/rai) (kg/rai)
0-4-6 735 d
6-4-6 721 e
12-4-6 942 a
*18-4-6 805 ¢
24-4-6 827 b
12-4-7 822 b
CV (%) 28

Means followed by a common letter are not significantly
different at 5 % level by DMRT
Remark : *N recommendation from DSSAT4.0

N response = 2.23 kg N/rai

flelulasiau 8031 32 nn.N/Ls iwanAagage (Table
4) namanziutslulasiau laslglisunsn DSSAT
4.0 Hunmbiduushilslulanaungaiuliidnios

1.2.2 wUad 2 (WokdN) NINBURUBIVES
ﬁﬁa@iaﬂﬂ"l,uimmu "‘Jmiﬂzﬁaﬂ@ﬂlﬁﬂgﬂmas\:a:

Table 4 Grain yield at different N rates’ia /7 i7en series
(Manee site) at Bang /Rakam district,

Phitsanulok province, \vetiseason 2005

N rate Grain yield
(N- ons' KZO kg/rai (kg/rai)
0-4-6 \ 724 e
48 941 d
504 -6 1,024 b
24-4-6 991 ¢
32-4-6 1,102 a
v CV (%) 1.6

Means followed by a common letter are not significantly
different at 5 % level by DMRT
Remark : *N recommendation from DSSAT4.0

N response = 11.6 kg N/rai
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Table 5 Grain yield at different N rates in Phan series
(Yam site) at Bang Rakam district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N- P205- KQO kg/rai) (kg/rai)
0-4-6 804 d
8-4-6 1,034 a
*16-4-6 897 b
24-4-6 812 d
32-4-6 854 o

CV (%) AN

Means followed by a common [zties are not significantly
different at 5 % level by DNiR.S
Remark : *N recominencation from DSSAT4.0

N responses= 2.29 kg N/rai

(Fig. 9) nGIs7 luilatluwasweialdnania 798
1 A' 1+ Qs Q { J a
nn/ls .,L:‘:.,uala@uﬂaaﬂamluamﬁﬁgwu NANRA
am¥ & @ o & = Vo &) W \
FlTwAsaanitas (Table 7) aaninds laisdudala
Feagwats atkd LUaINaRAUBIASUNANITZNUAIN
mazdmn%ﬁfﬂ%é’fﬁnnldﬂﬂ

3. wasilalnunadaa
3.1 ZAAWN Y
311 udlaefi 1 (Wpwdl) NIRaUAwDITAS
ddailalwunadon Sianeiaulasliganasey

9650 L)
¥=844+10.62%-0.3103%%, adjF*=0.353, p=0 323

40 ® N application (kgirailvs Yield Ckafrai)
—— Prediction equation

g20 T
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N application (kgfrai)

(b)

Fig. 8 Rice response to N at different N rates (Tawat site) at Phom Phiram district, Phitsanulok province, wet

season 2005
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Table 6 Grain yield at different N rates in Uttaradit
series (Tawat site) at Phrom Phiram district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N - ons- KZO kg/rai) (kg/rai)
0-2-0 848 d
8-2-0 914 b
*16-2-0 903 ¢
24-2-0 960 a
32-2-0 853 d

CV (%) 3.6

Means followed by a common letter are not significantly
different at 5% level by DMRT
Remark : *N recommendation from DSSAT4.0

N response = 1.96 kg N/rai

NPK  wudn dSunmlulasian Weaneds way
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ﬂmnﬂiﬂil,l,nmém%'uq@auf: Ao 8aT 16-4-6 NN. N -
PO K O/l3

wanda Tiaszddeyalasldldsung
SigmaPlot (LRP plateau curve) Wu11 9116101 wHheN
datflolwunabouludan 254 nnK QA3)ldnanaa
i 1,041 nn/ls (Fig.10) mslatle twunsio
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LﬁaLﬂ‘%muLﬁyuﬁUﬂﬁivlajiéQ°J Qable 8) aunluuias
namoUis Inunadoy 60°n./nn. (Table 1) uaswy
nuaurialudniszuyeanstaslunlainasay
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1000

00~ 0/ " * ’

500

Yield (kofrai)

400 4 Y=798+571 27(x<1.21), R*=0.334, p=0.543

200

® P application (kg P; O ai) ve Yield (kadai)
Prediction equation

0— . . . |

o ] 10 15

P application (kg P, 0 frai)

Fig. 9 Rice response to P at different /P rates
(Somchai site) at Mueang digfriety Phitsanulok

province, wet season 2005

Table 7 Grain yield &t diiferent P rates in Nan series
(Somclmi site) at Mueang district,

Phitszsatiol province, wet season 2005

! rate Grain yield
(N ons- KZO kg/rai) (kg/rai)
nY) 18-0-6 798 d
18-3-6 911 a
18-6-6 851 c
18-9-6 804 d
18-12-6 852 ¢
18-18-6 884 b
CV (%) 1.8

Means followed by a common letter are not significantly
different at 5 % level by DMRT

Remark : P recommendation from PDSS

4 kg ons/rai

1.21 kg ons/rai

P response

923 nn./13 (Fig. 11) mslaflalwunaiGonludan 4
nnK o/l3 ﬁﬂﬁm{mﬁnmﬁ@gan’hmi"l,aﬂaﬂzl Weiin
nhmilatelnunsdoaludan 8 uaz 32 nn. K0/
15 (Table 9) LLazwu’jﬂqmauLLﬂaqf:ﬁﬂ%wﬂm
Tnunaidoue (40 wn./nn.) (Table 1)
minasaunInauauaszedtylulanau luga
AUA19 9 3 TAAU WU TaeuFuaddaily
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1000 - .// v . .
800 | Y=052 50+34 85 (x<2 54), adiR?=0.035, p=0.452
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Yield (kafrai)

400

200 ¢ Kapplication (kg K, Ofrai_vs Yield (ko/rai)
—— Prediction equation

0 T

0 10 20 30
K application (kg K,Ofrai)

Fig. 10 Rice response to K at different K rates (Manee
site) at Bang Rakam district, Phitsanulok

province, wet season 2005

Tulastanluszaufidinitmianaaziwainlysunsa
DSSAT4.0 (Table 10) @1afuiwTzangnaIL
Uszms fe menesUsialulasaueiidnes
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wnauralutszunarilwuandadininns@ilng
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1] 1ID 2ID i}

K application (ky ko Cfrai)
Fig. 11 Rice response to K at different K rates (Yam
site) at Bang Rakam district, Phitsanulok

province, wet season 2005
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Table 8 Grain yield at different K rates in Phan series
(Manee site) at Bang Rakam district,

Phitsanulok province, wet season 2005

N rate Grain yield
(N- ons' KQO kg/rai) (kg/rai)
16-4-0 953 e
16-4-4 1,106 a
16-4-8 1,034 b
16-4-16 1,019 c
16-4-32 1,007 d
CV (%) I’T

Means followed by a common [ef.er are not significantly
different at 5 % level by DT
Remark : * K recomiimelidalion = 6 kg K20/rai

K respoase = 2.54 kg K20/rai

NANRAAAN L5had9NANITaY LIAuLazuadszialn
;ac. dl U+ s

NIINIDAD m@aamlﬁ@ e lulastanlug Ag9
lmmaaummauauawaaﬂaWaaWa%’a@ia

i ﬂu’gmau (1 WU ’gﬂaumu mauauaa@iaﬂm

WaswWads 803 1.2 nn. P205/VH N3¢ Nauiwaswada

du1n A 3 wn./nn.

Table 9 Grain yield at different K rates in Phan
series (Yam site) at Bang Rakam district,

Phitsanulok province, wet season 2005

N rate Grain yield

(N- ons' KQO kg/rai) (kg/rai)
16-4-0 838 e
16-4-4 904 ¢
16-4-8 916 b
16 -4 -16 893 d
16-4-32 979 a
CV (%) 28

Means followed by a common letter are not significantly
different at 5% level by DMRT
Remark : *K recommendation = 6 kg KQO/rai

K response = 2.75 kg K20/rai
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Table 10 Rice response to N at different soil series in Phitsanulok province, wet season 2005
Soil OM NH4 DSSAT N Predicted N N at
Farmer  series (%) (kg N/rai) yield Response”  AdjR¥  highest AdjR¥
(kg/rai) (kg N/rai) yield
Jumnong Na 1.4  very low 18 1,060 26 0.342 13 0.595
Manee Ph 20 very low 16 1,131 11.6 0.839 - -
Yam Ph 24 very low 16 1,131 2.92 0.207 - -
Tawat Utt 3.8  very low 16 1,165 1.96 0.329 17 0.353
Somchai Na 1.3  very low 18 1,060 2.23 0.200 -

Remark : 1/ SigmaPlot (LRP model)

2/ Quadratic model
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