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Abstract

The study of fertilizer management of rice varieties RD61 on soil chemical properties such as pH, organic
matter, available phosphorus, exchangeable potassium, calcium, magnesium and zinc was recorded in-season and
off-season rice of experiment in the area of the Sukhothai Rice Seed Center. Randomized complete block design
(RCBD) was used which consists of 6 treatments: treatment 1 non-chemical fertilizer, treatment 2 - chemical fertilizer
by seed producer group, treatment 3 - chemical fertilizer recommended by Rice Department, treatment 4 - chemical
fertilizer according to App LDD, treatment 5 —chemical fertilizer recommended by Rice Department + zinc, and
treatment 6 - chemical fertilizer according to soil analysis + zinc. It was found that chemical fertilizer in in-season
and off-season rice, should be managed according to soil analysis + zinc at 20 gram/20 liters of water/rai. This
fertilizer management method improved chemical properties of soil including organic matter, phosphorus,
potassium, calcium, magnesium and zinc.
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Table 1 Experimental formula and fertilization method in RD61

Treatment

Fertilizer input

T1 - Non-chemical fertilizer

Non fertilizer

T2 - Chemical fertilizer by seed producer group
(46-0-0)

Input fertilizer 2 times
1. formula fertilizer 46-0-0 rate 25 kg/rai after 1 week of black

embroidery.

2. formula 46-0-0 rate 25 kg/rai in tillering period.

T3 - Chemical fertilizer recommended by Rice Department
(18-3-0)

Input fertilizer 3 times
1. formula 46-0-0 rate 8 kg/rai and formula 16-20-0 rate 15 kg/rai

after 1 week of black embroidery.

2. formula 46-0-0 rate 13 kg/rai in tillering period.
3. formula 46-0-0 rate 13 kg/rai after input fertilizer 15-20 days.

T4 - Chemical fertilizer according to App LDD (18-3-0)
(App LDD*: https://www.ldd.go.th/www/lek_web/web.jsp)

Input fertilizer 2 times
1. formula fertilizer 46-0-0 rate 16 kg/rai and formula 16-20-0 rate 7

ke/rai after 1 week of black embroidery.
2. formula 46-0-0 rate 16 keg/rai and formula 16-20-0 rate 7 kg/rai in
tillering period.

T5 - Chemical fertilizer recommended by Rice Department
+Zn 20 gram/20 liters of water/rai (18-3-0)

As T3 + foliar spraying with ZnSO, .7H,0 rate ZnSO4 20 gram/ 20

liters of water/rai since to rice began to become pregnant until the

flowering period every 2 weeks.

T6 - Chemical fertilizer according to soil analysis +Zn 20
gram/20 liters of water/rai (15-5-0)

Input fertilizer 2 times
1. formula fertilizer 46-0-0 rate 8 keg/rai and formula 16-20-0 rate 25

ke/rai after 1 week of black embroidery.
2. formula 46-0-0 rate 8 kg/rai + foliar spraying with ZnSQ, .7H,0 rate

ZnSO4 20 gram/ 20 liters of water/rai since to rice began to become

pregnant until the flowering period every 2 weeks.
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Table 2 Soil chemical properties before rice production, in off-season rice

Depth pH OoM Available P Exchangeable
(cm) (%) K Ca Mg Zn
(mg/ke)
0-15 7.2 0.25 5.61 201 1,014 136 1.00
15-30 7.2 0.20 5.48 194 1,005 122 0.60
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Table 3 Soil chemical properties after harvesting rice, RD61 in Off-season rice, 2018 at soil depth 0-15 centimeter

Treatment pH oM Available P Exchangeable
(%) K Ca Mg Zn
(mg/kg)
T1 6.1 1.58 7.84 B 153 1,081 634 AB 0.98 B
T2 6.1 1.71 8.37 B 128 1,074 618 AB 1.13B
T3 6.0 1.66 8.56 B 147 986 497 C 1.178B
T4 6.5 1.40 7.03B 128 1,103 653 A 0.90 B
T5 59 1.67 8.40 B 142 1,109 654 A 095 B
T6 59 1.85 14.27 A 140 1,030 554 BC 2.18 A
Grand Mean 6.1 1.64 9.08 139 1,064 601 1.22
F-test ns ns *x ns ns * *
C.V. (%) 5.40 11.91 14.71 16.30 10.62 10.79 48.73

* Significant at P < 0.05 ** significant at P < 0.01 ns = not significant

T1: Non-chemical fertilizer, T2: chemical fertilizer by seed producer group,

T3: chemical fertilizer by Rice Department Recommended, T4: Chemical fertilizer by App LDD,

T5: as T3+Zn 20 gram/20 liters of water/rai and T6: Chemical fertilizer according to soil analysis +Zn 20 gram/20 liters of water/rai

Table 4 Soil chemical properties after harvesting rice, RD61 in Off-season rice, 2018 at soil depth 15-30 centimeter

Treatment pH OoM Available P Exchangeable

(%) K Ca Mg Zn
(mg/ke)
T1 6.8 1.01 5.34 97 1,143 841 0.56
T2 6.3 1.02 5.89 93 1,085 868 0.46
T3 6.8 0.96 4.89 90 1,113 843 0.39
T4 6.6 1.13 6.09 100 1,046 716 0.76
T5 6.9 0.96 513 100 1,168 845 0.53
T6 6.7 1.08 597 95 1,137 815 0.65
Grand Mean 6.7 1.03 5.55 96 1,115 821 0.56
F-test ns ns ns ns ns ns ns

C.V. (%) 6.74 27.08 28.74 13.46 13.46 16.67 55.31

* significant at P < 0.05 ** significant at P < 0.01 ns = not significant

T1: Non-chemical fertilizer, T2: chemical fertilizer by seed producer group,

T3: chemical fertilizer by Rice Department Recommended, T4: Chemical fertilizer by App LDD,

T5: as T3+Zn 20 gram/20 liters of water/rai and T6: Chemical fertilizer according to soil analysis +Zn 20 gram/20 liters of water/rai

Table 5 Soil chemical properties before rice production, in-season rice

Depth pH oM Available P Exchangeable
(cm) (%) K Ca Mg Zn
(mg/ke)
0-15 6.5 0.94 8.34 145 1,034 746 0.73
15-30 6.9 1.02 5.78 122 1,110 637 0.54

3. auvAnuadvasiuuysenisluggniavgndraund
(nauvgn)

91A15199 5 N153LATIERUTIUE MM T LAY
naudgnd1diug nv6l lugguid U 2561 Tuhasz
ANUAN 0-15 LuRLUAS wud’lﬂ'wmmﬂuﬂimLﬂumwmau
aasmumuﬂmﬂ uﬂimmaummmLLauUimmWQaWEﬁam
Duvseloadszdusn IWLmamamml,amﬂaaulmﬂu
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JEAUERIN LmawwmaﬂLﬂaauimaa"lmmumuﬂma Ay
LLmuL%wLLaﬂLﬂaaulwaaiuﬁ vAugs diudang 2@
LLaﬂL‘UaHNIWQHIHSVWULﬁHQMQﬂWU smmmauiumu YUz
Iu%ﬁﬂ'ﬁuﬂtlﬂﬁ’maﬂiuﬂ‘u 15-30 LufiLLns wudn Usuna
aummmaaa‘tmmumuﬂmq Tuduaranudunsaduy
fne sloanesadiduusslovilnunaidoy LAALT Y

wunideu LLa%ﬁ’JUﬁQﬂSﬁWLLaﬂLUﬁEJuiﬂ umaﬂammmumu
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vuaniesuazegluszauieiunaulutnssduanudn o-
15 \wuflung

4. auvanruadvasduuresenisluggniavgndrauat
(aaugn)

N3 6 nsfinwanianaeiivesiuluulag
G130 UG N6l i](ﬂ'LJ’I'U U 2561 fszdumanudn 0-15
wuRiuns wuiaaudunsaduig USnaudunioing
WoanoSadidulsslowd Inunadon was mﬂvammﬂmaau
16 laifianuunnstslunieaifseningnsunnase 91n1s
Basrziaanudunsmduaisedluyie 6.0-6.4 fiusuu
unsgingegsyning 1.67-1.83 fiodnsu/Alansy lasU3ana
WaavxlaiawLﬂuﬂiuiwuumaﬂiumn 5.62-7.28 dadnsu/
Alansu muﬂimm‘lmmawawLLamUaau"Lﬂaas CALPRR
145196 fiadnsu/Alandy wasiisinudnsafuanddoy
agluae 1.66-2.64 fladinsu/Alansy

yaurfivdnanaadouiivanidasuld nuainy

wanEAUNINadfeg19lded1Aty (P<0.05) TnaUTuna
LmaL%mumaqadumiuﬂaﬂaLﬂmmmami']mmu +7n
20 n¥u/41 20 Ans/ls winfu 1,902 fadndu/Alandy
%Naﬁiu’lL'IJ‘L!ﬂ']ﬂﬁﬂ‘c’JLﬂll(?ﬂllﬂ’]LL"LJUU’IGUENﬂilJﬂWTU’D +7Zn
20 n¥u/tn 20 dns/le weilduansnsainsrsunisladeindl
AUAIIATIZVAY (App LDD) szjamﬂaﬂammmmimﬁmaq
ﬂa:uwwamuamwuﬁwﬂwﬂﬁmmmastzu‘wLLaﬂLUaaulm
uaa‘wamaw 1,464 fadnsu/Alanty usildumnsnsannisld
Uamumuu Urveensun1sdna wagaislbilddeiad
mudsu drulSinauuniiBendivanudeuls wumawam
e[,umiummﬂaﬂaLﬂummmmw g¥idu + Zn 20 n¥u/ih
20 ans/l3 (643 uaaﬂiu/ﬂiaﬂiu) LLauuaamaﬂiuﬂﬂsluia
Jeiail asm 481 fadnu/Alansu ualiuananeend1 3y
wmaawlaﬂaLﬂumumLLuuuwamiumsﬂm +Zn 20 nSy/
i 20 ams/ls nslddeniiniunssuiSvesngudndnuan
Wug mﬂaﬂ&mmmmamiwmmu (App LDD) uazmsld
YeiplinuAiuginuansuniIsing (P<0.01) auasu

Table 6 Soil chemical properties after harvesting rice, RD61 in in-season rice, 2018 at soil depth 0-15 centimeter

Treatment pH oM Available P Exchangeable
(%) K Ca Mg Zn
(mg/ke)
T1 6.0 1.80 5.79 176 1,489 D 481 B 1.80
T2 6.1 1.67 5.62 196 1,464 D 491 B 1.68
T3 6.2 1.83 6.66 150 1,554 CD 484 B 1.78
T4 6.1 1.80 7.28 145 1,634 BC 484 B 1.87
T5 6.3 1.81 6.40 169 1,689 B 546 B 1.66
T6 6.4 1.67 6.84 157 1,902 A 644 A 2.64
Grand Mean 6.2 1.76 6.43 165 1,621 521 1.91
F-test ns ns ns ns * ** ns
CV. (%) 3.70 13.75 14.48 18.92 5.25 8.55 33.40

* significant at P< 0.05

** significant at P < 0.01 ns = not significant

T1: Non-chemical fertilizer, T2: chemical fertilizer by seed producer group,

T3: chemical fertilizer by Rice Department Recommended, T4: Chemical fertilizer by App LDD,

T5: as T3+Zn 20 gram/20 liters of water/rai and T6: Chemical fertilizer according to soil analysis + Zn 20 gram/20 liters of water

PNaNTT 7 msAnwanTRmaeiivesiuluulas
191ug nv61 gaurt U 2561 seAuAuEn 15-30
Lézjuﬁl,:umlWudmﬂmwmﬂuﬂimLﬁuﬁwwaaﬁu Usu
eanesanduuselovivarUSualnunadouivaniuaeu
Tatuaulddanuuansrsiulunisadfseningdisunnass
ImammmmLﬂuﬂsmﬂum’maaimaw 6.36-7.20 d@1uUsueu
WaaWaiamUuUﬁwImuumam ¥ 5.71-7.45 Tadnsu/
Alansu LLauIWLLVlﬁleJEJm/ILLaﬂLUaBuiﬂNﬂ’]aEﬂu‘UN 110-
136 fiaansu/Alansy

wiludruresuSunanaatfounazuuniidoud
LLaﬂL‘UgEJ‘LIJ‘lG?]J ﬁmmLLmﬂsmﬁummﬁﬁashgﬁﬁaﬁﬂﬁzy?Jq
(P<0.01) Bsnud1 Usunnueaieniuanidasuldlunisld
JeiaiinmAdinsgiau + Zn 20 n%a/1h 20 ams/1s oken
ﬁWIﬁG] 2,155 fiadn3u/Alandu usliupndnaainnslateiadl
PIUALLEITNTUASAT + Zn 20 nFu/d 20 A/l
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wagsuitladeiafinuaiinsizsiau (App LDD) Hdnet
1,799 uay 1,752 ﬁaaﬂ%’y/ﬁiaﬂ%m puaRU sesasudu
ssuilaladewnd drsuniinnsladewmdnunssuisvonsy
AnAnAaS LLavmﬂmJaLﬂmmmLmvuwaqniumﬂn
AUAIRY LLavawuiUUsmmLLmuL%wLLamiJasJulﬂmmaq
‘wams[,umsumﬂaﬂemmmmmmwmu + 7n 20 A3
20 dn3/l3 ogfil 764 Tadniu/Alaniu usilsiumneinannnis
131&1mmmumuuummmmmmﬁm + Zn 20 n3u/i 20
ans/lduny gAvTundunIetnquarUiuiadanzdi
waniEsuld nuirfinanuusndrsfulunisadfogted
Urddny (P<0.05) Mneritasizvinui Tushiunslddeind
AUAMUEI1Y99NTUN15017 HUTIBunTeTnggenian
Wiy 1.62% weildunnainandrfunistadeiainiuen
WATITAU (App LDD) mﬂumiumwammmmnmﬁm
fiu + Zn 20 n$wah 20 ams/ls mimmaummmuawam
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a&iﬁ 1.31 fimdnu/Alany udliunnsnsainnishilddend
m{La‘UEJLmaJmmssmﬁsuamammamLuamwuﬁ hay m{[,a
ﬂmmmmmuu Y1weInsunIsi1a + Zn 20 ndu/n 20
am/li (1.38, 1.35 wag 1.34 faansu/Alansy) auansy
dvsulsnadnedfuandouls wmwmﬂaﬂamumum
um%vmu (App LDD) yinlusiusunudsny aml,aﬂmawlm
mawam 2.43 fadnJu/Alansy “ZNVLJJLLGmG]’N‘i]'IﬂG]’]‘iUWSLﬁ
m{[,a‘qgmmmmLLuvmﬁuaaﬂsmmmn + 7n 20 n¥u/ah

20 an3/l5 wagnslddeiaiinnudAiuuginueansunistnd
(1.95 uay 1.76 uaaﬂiu/ﬂiaﬂiu drunishalalendyvilid
Jsunuvosding amLLamiJasJulmumuawamUu 1.25
faansu/Alansy Lml:uLmﬂmwfmﬂﬁiaﬂmmmum
ATITRAU + Zn 20 ﬂsu/m 20 dns/ls uag mﬂaﬂamm
AuNssIIsveInguiNanuAnTLg (1.57 uaz 1.41 adndu/
Alansy) muany

Table 7: Soil chemical properties after harvesting rice, RD61 in in-season rice, 2018 at soil depth 15-30 centimeter

Treatment pH oM Available P Exchangeable
(%) K Ca Mg Zn
mg/kg
T1 6.5 1.38 BC 5.96 136 1,600 B 495 B 1.25C
T2 6.6 1.35C 5.71 110 1,574 B 487 B 1.41 BC
T3 6.4 1.62 A 6.47 121 1,560 B 488 B 1.76 ABC
T4 6.4 1.58 AB 7.45 133 1,752 AB 492 B 243 A
T5 6.7 1.34 C 6.16 132 1,799 AB 693 AB 1.95 AB
T6 7.2 1.31C 6.55 117 2,155 A 764 A 1.57 BC
Grand Mean 6.6 1.43 6.38 125 1,740 570 1.73
F-test ns * ns ns ** *x *
CV. (%) 5.94 9.60 19.35 14.96 11.37 18.83 26.20

* significant at P < 0.05

** significant at P < 0.01 ns = not significant

T1: Non-chemical fertilizer, T2: chemical fertilizer by seed producer group,

T3: chemical fertilizer by Rice Department Recommended, T4: Chemical fertilizer by App LDD,

T5: as T3+Zn 20 gram/20 liters of water and T6: Chemical fertilizer according to soil analysis +Zn 20 gram/20 liters of water

150d

NMeaedlun1sinnslevestiundiug nuel
Giaamﬁ’amﬂmﬁ%aaumwswmﬂuqmmaﬂaﬂsﬁnmﬂ%’a
LLa"’U’]‘U WU mmwmﬂummLﬂumwamuﬂaum’]%aﬂ
a&m 726 Tufuuy war 7.19 lufudns Fadeulanavos
imummmwummLUumam:u Soil Survey Division Staff
(2017) dadrdiandunans Tageraudunsailuinvesdiu
fiaanauilovhnisinzugndniia 2 qq Fslugquiuisiu
vuliaudunsauiunats-nsadntes drufuaiaiiniig
Lﬂummaﬂuaa Dunans vy wﬂimmaummmium
meumammﬂwwﬂaﬂ Imasluqmmumimmaummm
WaRuuuLay mumwmﬂui gaum1aeUIunan (Soil
Resources Survey, 1980 ; Office of Science for Land
Development, 2007) ' '

Usnaleanesaniluussloviegluseausii-as Tu
qmmJ%Jq wagsravunatlugauil lnegauiusadeiey
syning 4.89-14.27 fadniu/Alandu (fhiuldduiaiinmue
ATIAY + Zn 20 ﬂim/m 20 ans/1s quammWaaWaia
mLUuﬂivIwumﬂwam muiuqmmﬂmmaai N9 5.62-
7.45 fiodng/Alansy umawam’[,umiumﬂaﬂsmmmm
IATITRRY (App LDD 1u‘umummwmaawaa Swamichai
warAuy (2012) mﬂmmmmmﬁﬂaL‘wameamamLavam
Aununsuaadludminiivalan "sznaulugae 6 f3y
nnaesdsl TO lﬁfLaUEJ (Control), T1 ‘Ljsmaﬂwmamm, T2
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+ e

Uaaumﬂmmwﬂmm T3 JeBunidindl, T4 ‘Usjamm
(Uamm) wag T5 aaﬂm'{‘]mmammam wmwmﬂamw
7na0s T4 m’Lmﬂammmmmmmms%an (N-P-K) awam
1um1umaQUﬁmwmIWLLmaLﬁJsmmLLamiJaEJuimJammmUiq
wudeAeglugie 90-153 fadnsu/Alandy uay 110-196
maamu/ﬂiaﬂm‘[,uqmmﬂ fngefigeluiiuliladoieiiuas
mﬂmjaLmJmmﬁmmmﬂqmpﬂmammamwgﬁqmmmm
wagdndlvTunaulnunaldenegluseiugavs 2 g9nia
winzUgn (Office of Science for Land Development, 2007)

1umuﬂimmmawawLLamUaauléflumumaaqm
wTedneglusziuafauiunans (Office of Science for
Land Devel opment, 2007) Iﬂaumaai‘“‘m’a’m 988-1,168
fadnsu/Alansy mmﬂaﬂamummmuuuuwamwmi
sz + Zn 20 ¥/ 20 am/li VS UIHRRTE R ITHEGR
mm wazlugaulivsinauaaleueglugie 1,437-2,155
maaﬂiu/ﬂiaﬂiu dnegluszduliunans-ge nuusunm
LmaLezjauawam‘l,umiuﬂ’lﬂaﬂammmmnm%wu +7n
20 ﬂsu/m 20 ans/ls ﬁumvm‘l,umuﬁuawsmmmﬂumam
LLaﬂLﬂaauimuﬂuﬂaumimuﬂam aglusziuliunans
LLﬁyLWiJL‘U‘uiuﬂ‘UﬁﬂLJJEJ@Jﬂ’]iLW’]uUaﬂ (Tnsuvvan 2001) Ty
qmmﬂﬁawuﬂﬁmmumm%wLLaﬂLUaaulmmﬂamma"Lmu
mﬂaﬂpmmmmﬁmﬁﬁumﬂqmQmammmwﬁyﬁq WAZAITUNIT
Tadeniin uAdias1enau + Zn 20 nsu/n 20 dns/ls Tu
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gaurl é’w%’uﬂ%mmé’dﬂvﬁﬁuaﬂLﬂ?i&luvl,éﬂuauﬁaumﬁ
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wzUgn AOAARBINUITUNARDIVBY Tuiwong WaAe
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nMsavaNsIndINy ﬁiu%ﬂ’sﬂaEN'TJ?N‘U’]’JWHﬁWUL%J@QLLaUWUﬁ
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aamaslumawunﬂaaﬂm Tudndruiuandnafuseniedn
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LLquumiquUimmﬁmmﬂ Auaznandsllunaienty
waamﬂmiwuﬁmmmamﬂu
mﬂmiﬁﬂ‘mmamaqmﬁmmsﬂwﬁaamﬁ’amamﬁ
YOIRY 9 2 09 WU mﬁﬁmmwammﬁiaﬂammmm
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mapdvesRuiiuualtuiusnnduis 2 IRBRTGEATGT Wil
@0101398917 Bureau of rice research (2004) Twmuuum
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LwaIwLﬂmﬂiuawﬁﬂwwaqam Imamnaaﬂiﬂuﬂﬂwmﬂuwuﬁ
szmLWEﬂmﬂmmimauauaamﬂaammmm LU szml:ﬂaum
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