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Ugntlusassuidiou nsngieu wa. 2558 lufuuniidufiusiuunsief s.asdei .43 1508180 nanisinu
wud1 n3uIslddeiail (ams 16-16-8 8n31 40 nn./lS wag 46-0-0 dws1 20 An./lY) +Uemen Huwwililvinnugauas
hwiinuisduilegmiiofuvesingainimnnsaniiveaes udnssuisladeiad (@as 16-16-8 §091 40 /s way
46-0-0 8031 20 nn./13) +Uefivan Huwiliulinandnwudadnn (708 nn./l3) uaznaneuunundwine1le (6,060
um/l3) gefign WerSeuiiisuiunssuisaug
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Fertilizer Management on Growth, Yield and Economic Return of Rice cv. Khao
Dawk Mali 105 Production

Benjapon Kunlanit and Wanchalerm Sriboonrote

Department of Agricultural Technology, Faculty of Technology, Mahasarakham University, Kantarawichai
District, Maha Sarakham 44150, Thailand.

Abstract

The objective of this study was to investigate the management of fertilizers on growth and yield
of rice cv. Khao Dawk Mali. The experimental design was a randomized complete block with 3 treatments
and 3 replications, including 1) chemical fertilizer (formulas 16-16-8 and 46-0-0 at the rates of 40 and 20
kg/rai, respectively) (control), 2) chemical fertilizer (formulas 16-16-8 and 46-0-0 at the rates of 40 and 20
kg/rai, respectively) + cattle manure (cow manure) 1,000 kg/rai, and 3) chemical fertilizer (formulas 16-16-8
and 46-0-0 at the rates of 40 and 20 kg/rai, respectively) + green manure (Crotalaria juncea) 5 kg sowed
seed/rai. The study was conducted at the beginning of July 2015 in a sandy loam paddy soil in the
Dongsing sub-district, Janghan district, Roi-Et province. The results showed that the chemical fertilizer
(formulas 16-16-8 and 46-0-0 at the rates of 40 and 20 kg/rai, respectively) +cattle manure yielded higher
plant height and above ground dry weight than the other treatments. However, the chemical fertilizer
(formulas 16-16-8 and 46-0-0 at the rates of 40 and 20 kg/rai, respectively) + green manure treatment
showed a trend in higher rice grain yield (708 kg/rai) and economic return over fertilizer cost (6,060
THB/rai) than the other treatments used in this study.

Keywords: Green manure, Cattle manure, Chemical fertilizer, Rice cv. Khao Dawk Mali 105 and Economic

return
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wazfidnvaziavlamaunitdneiadug nanife
fnduvonnusssumdadislung Janswdnatnnun
penuzd 105 HUuudndn lneaiuisamizdgnle
deslay 1 adt wdadnildnuuzeniFoudeihluus
THanazidvyunaziisavidosesduiidounes
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iadu Hufmzdgninfamuaiussnalud 2556
fUszaoe 69.96 a1uls Lanandn 36.84 audu uaz
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Ionandanuaudoins dwaliniiuwduazdon
TnmuauiBvnanenmuasfiudeuas asans (2535) 16
A nsuandalild 1,000 nn. ilviauaydey
lulmsiau (nitrogen,N) 20 nn. Weawe3a (phosphorus,
P) 11 nn. uaglwunadeu (potassium, K) 27 An. 970
wnnnsalfenans Fasndudesmuuimislunisidia
wandndlifissweserudesnisvesiuilaniilu
uawsielszna wisufunainueugauauysalves
fuludedudoguatonuam wiuumamadineny
qmuauysaﬁmumuammﬂsuamﬁmw Ao nslddey
dunid wu Juren Jendn waznislanauginiie
nsenaiadluluiu losniedunidmariidieiiia
5190 %15 N, P, S LLazﬁuﬁ&ﬁmq‘[uau (Dahiphale et
al., 2003; Vityakon, 2007; Kunlanit et al., 2014) 210
freg1an1sAnwIn1sdnnsleiaiisiuiuledunsdly
N1SNANTIIUIELETY WazAng (2542) 59897477 N5ld
Jaialigns 16-20-0 dws1 30 nn./ls fufuiidunay
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9031 1 siw/ls Tinandndivennsdwindu 574 nn./ls
Fsgenildleiniians 16-20-0 8ns1 30 nn./ls Falvina
nasiee 491 nn./ls wavluAusiudunsienssding
wazadng (2549) wuin msladewadsiuiudendngnsn
500 nn./ls Tinandnda (546 nn./l3) gandildleiadl
aguded (518 nn/ls) mMsfinwnlufusiululseinedu
Xu et al. (2008) 51897131 Msldde N P uag K 03
12, 3.5 uag 7.5 nn/ls anuadu suiulddeyaans
$n51 2 su/ls Felinandnudndnawindu 1,952 nn./lg
ganildlde N, P uag K dwsn 24, 7 uay 15 nn/ls
pudy Inandndatnasindu 1,872 nn/ls dlu
nsugndnluanmAunsefdaugauauysainlle
nandnTigansoudusnuianugauauysalvesfiugie
n153an13de lnenislanavigdeansiudulddeiadl
hazfuumailaifiussansaw fafu msdnwild
TnguszasdiiioAnvinavosnslidedunidiuiy
Joinildon1siasyiiulnuaskandnvesinnvinenusd
105

A5 UN15IY

1. dauiivinsfnwuazuaunaaes

msﬁﬂmﬁié’ﬁwLﬁumﬁwmaauﬁm'ﬁwama@a
AENTSLAsYLAUlALATNANEATDITIIVINENUEE 105
Tuivuniorudufusiulunse (sandy loam) 7ifl
Armgauanysaiindadufulunguyaiud 40 Tuitui
wlasunveununsng  Uudiu f.easdsd 9.49m5 A
ouidn (16 10'41.38" N; 10335' 27.13'F) luszming
Wou nsngInu-5uimu 2558

1M9UNUNITNAADILUU Randomized
Complete Block Design (RCBD) H41uau 3 Fuaz 3
N33UBNAEY Usznausme

1.1 Jepilans 16-16-8 8n31 40 nn./ls uae
43 46-0-0 8131 20 nn./1s (AUAL)

1.2 Juinilans 16-16-8 w31 40 nn./ls way
403 46-0-0 w31 20 nn/ls +Uumen (yata) Sasn
1,000 nn./ls

1.3 Jeialigns 16-16-8 w31 40 nn./ls uae
an3 46-0-0 8m31 20 nn./ls+efivanudaueiiosild
witsnst 5 nn/ls
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2. Fupoumasfiuey

2.1 n1siiuseg1siudgnuasiingizi
GRIGRELLEED)

dufiuiegehuluiiuiifviinismaaosiisesiu
AUEN 0-15 w9113 15 90 Ineguuuuaduiludan
diethuiieseinuauifdosiuresiuneulgnin
lown anudunsafusnvesiiu anisiluivesiu
Uianadunietngluiu lulasiauimue eanesad
Hulsslond uaslnunadoniiuandsuld nadsnig
Vo3 (2549)

2.2 Msinseuwlasuazlgnin

YMSTULUAIMIAABITLA 2 X 2 AT.AL. $1UIY
9 uUas lnefiszegvinevauiaziianiniy 2 4.
sdrniunnAundliUszana 2-3 fu udwhnsweu
Aulvisiuge wazndsanneieunvasasowds Tunssuds
lddewnii+Uaiios Wilgnuaiiedaeiiudaveiiiosn
wihusns 5 nn./ls (nsuwmundinu, 2558) Wevsiiios
01814 50 Fu (ponMeN) Yinsdunavaslufuiisliiiu
spezian 7 3u foudun iitelvieliiesdesaany dau
nssudsldindi+Joman Tihyatidnsn 1,000 nn./ls i
wislfuwiuiiianihdusaglonauudaiisly 7 fu
deliigesaas anduthdundriivhnismneglifieny
Useanas 30 Tu uvihnstdndmessegrineseninane
20 Y. WAEIEnIMad 20 9u. lnausazuuadlaing
$1uau 100 ne9 az 3 ¢ 1iet1rengld 7-15 Fu
vaandnd lalddenwsngi nsudaaiunisinuas
(2558) wzih Taonslddsavutdldidu 2 adade ads
1 wirugnsdewnligns 16-16-8 §n31 40 nn./lsuazld
Juaded 2 ednitonglduszua 40-45 u ldwinu
{Jugns 46-0-0 $n31 20 nn./l3 waghnstAviAeadng
dlodengliuszann 110 Fu

2.3 nmaiudegsfundafviisauay
TnsevinuaudRveiy

yhmsguiusegafundaiuierindsedu
AMNAN 0-15 9y, luudazuUamaasauniAsivn
AasanRniuadvesdiu liwn anulunsadusises
Au A1 liivesiu Ysuiaduniedngludu
lulasiausionun Weawefaiiduusslowi way
TnunaBouiuaniudeuld anaisnsveiad (2509)
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3.1 a3AUITENOUMUNTLATELAULA
3.1.1 \fudeyasiuusiudensluiiuil 4
M3.40,
31.2 Arwgevestiluiiud 4 na
3.1.3 nwiinuisvesduilegniefuly
it 4 s,
3.2 DIAUTENBUATUNAKER
3.2.1 dindnveaudarenuniisedy
AT 12-14% Tuftufl 4 a5
3.2.2 ¥mtin 1,000 wila aeshnTsduan
Mnitufinazuas 4 nas
3.2.3 tviinaandnada/ls
3.3 AuIMRARULNUVIEWiInAJY
Haneuuunawina1le (Ln/ls) = yadves
wanan (U m/ls) - yadde (Un/ls)

4. MFAaTIzidayanIeana

deyanansinTvnuaudinuaiivessiu
wdufuientn sadusznaudunisasyivlauay
NANEAT1? UIATIERMIAMNLUTUTIU (analysis of
variance, ANOVA) @MUk UN1ISNAaDY RCBD LAy
Wisuilsuaruuansnsvesaieds Tnaldis Least
Significant  Difference  (LSD) l4lusunsudnsagy
Statistix 9

NaWATITUINANISIE

1. aauURvashunaulgnduazUsuIivessy
amnsluledunsd
Auneudand1nfidianuidunsa-ang (pH)
Wit 5.75 nsiln#n (electrical conductivity, EC)
Winfu 1.48 adLuud/u. YSuiudunieing (organic
matter, OM) luAuwiniu 0.2 n./an. TUsualulasiay
wavua (Total N) Tufuwindu 0.6 n/nn. fU3una
Weaesaiduusslend (available P) lufiuwiiu 2.0
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(exchangeable K) Tufuwindu 0.1 n/nn. (Table 1)
munagin1sUszliuauauTRveRuveINTURRNARY
(2553) wud Aunldfnwidufuifiaugauauy ol
= <, @ a av g
fanudunsauiunans waziduRuildip

dmsusiina N, P uay K avssluljefivan
(Uoi#ies) windu 19.0, 17.7 uag 1.2 n./AN. AIUEIAU
warludemanivindu 10.9, 18.6 uag 1.0 n./nn.
AUaRY (Table 1)

Tablel Soil properties prior to rice plantation and nutrient contents in organic fertilizers

Parameters Values
Soil pH (soil:H,0; 1:2.5) 5.75
Soil electrical conductivity (soil:H,0; 1:2.5) (dS/m) 1.48
Organic matter (g/kg) 0.2
Total nitrogen (N) in soil (g/kg) 0.6
Total N in green manure (Crotalaria juncea) (g/kg) 19.0
Total N in cattle manure (¢/kg) 10.9
Available phosphorus (P) in soil (g/kg) 2.0
Available P in green manure (Crotalaria juncea) (g/kg) 17.7
Available P in cattle manure (g/kg) 18.6
Exchangeable potassium (K) in soil (g/kg) 0.1
Exchangeable K in green manure (Crotalaria juncea) (g/kg) 1.2
Exchangeable K in cattle manure (g/kg) 1.0

2. guanTimaaiiveshundaiuiiendn

anudunsn-fusie (pH) vesiundafiuiien
Imlunssudslddanii+Jenansnsn 1,000 nn./ls Tvien
pH Wiy 5.50 Feslrganiinssuisladeiad +ofivan
waadldnitudns 5 an/l3 (5.48) uaznssuisld
Joiadl (5.44) aruddu ag1eldedrAgnisais
(p<0.01) d@nUSuas N samusluiy wuin nssuisld
Jeiaii+oneni N sauun (15 n/nn.) genINTIUTS
lddewndl (1.4 n/nn.) wagnssuidsladewndl+Judivan

(1.3 n./nn.) eg1elitad1AeM1eads (p<0.05)

VoA
EC, Usuna OM, P imnduuselomdluiu waz K 4
waniaeuldluiu wuih nnnssuAslialuunndnaiy
(Table 2) M3inssasladeiad +Tomeniiusanm N gs
ninssudsladendionandunsginisladenenasiy
Tududunsifinuiinu N adlulufiu daunssuisld
Joadl+Jofivanliusina P Mdudssloniludugenia
nssudsldduinii+Jonen waznssuisladuwndl we
nssuAslatenil+ Jefvanliuinn N vianualufusi
fign oradunsrzindnenageld N andefivanluly
U'%mm‘ﬁ'ﬂ'a‘wﬁ'mqﬂ*dLﬁaa%wmnﬁzy@uimé’mﬁﬁu
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waglu dnilugnisadisnandniigs Seaonndosiy
Unyn (2552 wag 2555) $1891u31 mslddemenasivly
Audnsienuduszezatuwilinuainvesiiuind
nsliaiadiognwioiilos uaziomendeiviina N
AoutnsganeiiazdmalvifiviaTayAvlaldduaslvina
WA AN TR AR

3. 99AUIZNIUAIUNITRYHUTNYRIE7
n33uislddeiai+Jemaniiuuilislininugs
vosfu F1uuRurens uaztminuasnananvos
thwinusesditoguiofuganiinssuisladend+
Joiivan waznssudslddoindl unliunnd1mieada
(p>0.05) (Table 3) mMsfinssusladeiail+ofivan
waznssnislalownd +Jomenliiminuasandnvos
ihwiinuisesduiiegmiefugeniinasuisldtend
i1 13.4-19.2% onadunseituleiivanuazdonand
U311a57991m73 N, P wag K Asudnsgs d9s19e s
ma'wﬁﬁmmﬁwﬁigﬁiamiw%iylﬁuimLLaza%’Nwamﬁm
Yo vADAAGDINUNITAN®IVOY Xu et al. (2008)
wudt Mslede N, P uag K 8951 12, 3.5 uag 7.5 nn./
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15 auddu swudulddeyagnsdnsi 2 du/ls Ta
Nawamﬁua&ﬁmﬁ’ﬂLLﬁqmaqéauﬁagL‘wﬁaau (3,419 nn./
19) geandldde N, P uae K 8031 24, 7 waz 15 nn./ls
Iﬁmawﬁmaaﬁmﬁﬂuﬁqdwﬁagmﬁaauwhﬁu 3,346
nn./ls ms@nw Tuuszmadsnawne Fakhrul Islam et
al. (2013) T80 lddeinildns 8:1.2:3.6:1.6:0.16
nn/ls vea N, P, K, S uag Zn anudsu sauiuleya
1Agnsn 1,280 nn. /s Wilsimidnminedng (958 nn/l9)

Table2 Soil chemical properties after harvesting rice

ganilddendionsn 16:2.4:7.2:3.2:0.32 nn./ls vea N,
P, K S way Zn suddu dslsiminminetmingu
920 nn./ls wagluuseinalne Kaewpradit et al.
(2009) wuin 1derndadassnsi 800 an./ls (13 N
Wity 19 nn/ls) WhimdnufemnedndeUdas
n1statgaulavesdne wirdu 736 nn./ls gendnld
ﬂamﬁﬁﬁ N, P,O, way K,0 6n16, 2 wag 2 nn./ls
austu Iimdnahedawiiu 656 nn./ls

Parameters Treatment F-test cv
Chemical Chemical fertilizer =~ Chemical fertilizer (%)
fertilizer +cattle manure +green manure

pH (soil: H,0; 1: 2.5) 5.44b 5.48a ** 0.27

Electrical conductivity 1.32 1.58 ns 9.88

(soil: H,0; 1: 2.5) (dS/m)

Organic matter (g/kg) 0.2 0.2 ns 4.18

Total N in soil (g/kg) 1.4ab 1.3b * 4.08

Available P in soil (g/kg) 17.6 17.4 ns 4.26

Exchangeable K in soil 27.3c 40.0b 49.5a * 5.81

(g/kg)

Means in a same row followed by the different lowercase letters are significantly different by LSD (p<0.05,

p<0.01)
ns; not significantly different (p=0.05)

Table3 Effects of fertilizers on rice growth component

Treatment Plant height Tiller number Above ground Above ground
(cm) (tiller/hill) dry weight (kg/4 m?) dry weight yield (kg/rai)
Chemical fertilizer 116.21 (-) 1.72(-) 688 (-)

Chemical fertilizer +cattle manure 119.90 (3.2%) 10 (25.0%) 2.05(19.2%) 820 (19.2%)
Chemical fertilizer +green manure 118.67 (2.1%) 9 (12.5%) 1.95 (13.4%) 780 (13.4%)
F-test ns ns ns

CV (%) 3.06 21.32 21.32

ns; not significantly different (p=0.05)

4. BIAUTENDUAUHANANYDIU

nssuisldveiad +loronduualiiulviimdn
1,000 wéin gandinssudslddeind+leiivan uag
nssudsladeoinll wailiiunnd1an1eada (p=0.05) dwu
thvinuagnandaiuda wui nssuisladend+odiy
anfunluliiminuasnandnudnganiingsuisla
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Jowail+onen uaznssuislateownd udliuansrema
@i (p=0.05) (Table 4)

nssudslddewnii+lomon wagnssuisld
Joini+efivanlidmdnuasnandaudagand
n3susladenditie 40.0-44.0% eralumszdnlule
fvaauazoneniuiuiisinemns N, P uag K
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GEVREGR ﬁ?fdlf]uﬁ']QmmiﬁﬁﬁﬁgﬁiamiLaﬁz:ylﬁuim
waznananueiy (Unun, 2547) denAasaiunisansd
V84 Xu et al. (2008) wui1 msldde N, P uaz K 8051
12, 3.5 uag 7.5 nn/ls auddu Sawuiulddeyaans
951 2,000 nn./1s Tinandsudndnn (1,952 nn/ls)
geandldde N, P uag K 8951 24, 7 waz 15 nn/ls i
nandnudndmiaiy 1,872 nn./ls wazUssiass was
ANz (2542) 318910731 Mslddelaiigns 16-20-0 899
30 nn./l3 SaAUTELnaUSHT 1 fu/ls Inandnd
veNuzdiniu 574 nn./13 Fageninlddeiatigns 16-
20-0 8051 30 nn./l Felvmandniiios 491 nn./ls uaz
TuRusUUNT Y NI38INT Wagadng (2549) WUl NS
Tadewnidisandulendndnsn 500 nn./ls Tinandnda
(546 nn./13) ganinlddeiniiegaufien (518 nn./ls)
wayMsAnwEvEenAdasiunsAnyIve Kaewpradit
et al. (2009) wu ldwndadassnsn 800 Alanduse
15 @ N 851 19 an/l9) Tinananudadnindu 496

nn./bs gandlgdend N, P,0s wag K0 8191 6, 2 uax
2 nn./13 Tinandnwandwindu 464 nn/ls

5. nanauununawinArelunisuantiivinenued
105

nssuisldduinii+Jonan wagnssuisld
Joiaii+Jefivanlinanauwnunaainardewindy
5,140 waz 6,060 U/l3 MuadU Fanninssuas
Tadewadl (4,080 urn/ls) 819 26.0 uaz 48.0% muaIAy
(Table 5) M3finsnAsladeinil+lonen uaznssuisld
Joiall+ JeNvanlviya v ananin WagHanouwIumag
wnadennninnssuisladend eradunszinlule
nen wazlefivaniuiuiusinermisiidrdgionis
WigAvlalariandnvetnd Jedenalviyanives
HanAngs warlinanouuundsinAogedude

Tabled Effects of fertilizers on rice yield component

Treatment Weight 1000 grains (g) Grain weight (kg/4 m?) Grain yield (kg/rai)

Chemical fertilizer 28.65 (-) 1.23 (-) 492 (-)
31.37 (9.0%) 1.72 (40.0%) 688 (40.0%)
31.12 (8.0%) 1.77(44.0%) 708 (44.0%)

Chemical fertilizer +cattle manure

Chemical fertilizer +green manure

F-test ns ns ns
CV (%) 14.47 23.06 23.06

ns; not significantly different (p=0.05)

Tableb5 Economic return over fertilizer cost under rice cv. Khao Dawk Mali 105 production

Treatment Fertilizer value  Rice grain yield Yield value Economic return over
(THB/rai) (kg/rai) (THB/rai)4/ fertilizer cost(THB/rai)S/
Chemical fertilizer” 840 492 4,920 4,080 (-)
Chemical fertilizer +cattle manurel/' 7 1,740 688 6,380 5,140 (26.0%)
Chemical fertilizer +green manure’”” 1,020 708 7,080 6,060 (48.0%)

“Chemical fertilizer 46-0-0 = 240 THB/20 kg, 16-16-8= 600 THB/40 kg (FInIdeiAsygiansinuyms, 2558)
“Cattle manure= 900 THB/ 1,000 kg (numswaLfies, 2559)

YCrotalaria Jjuncea seed =180 THB/5 kg

“Rice grain yield cv. Khao Dawk Mali price 105 =10,000 THB/1,000 kg (FdnauAsegnanisinens, 2559)

5/Economic return over fertilizer cost excluded labor and other costs
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