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Effects of Zinc Sulfate on Growth and Zinc Accumulation of
Chainat 1 Rice Variety

9YN3I NITHUIUUIN (Uchukon Prommanon )* 83351 99AaA1n3 ( Achara Chittaladakorn )**
’cjﬁvﬂlufllﬂ uduyzan ( Sukunya Yampracha )***
unAnge
Aav A o S A = [ a o 1 a a [ =)
M3veNInglszasnme Anyinavesdins asalaaomsnsg@uTatazmsazausigdansalu
AUAN YT IINUE Foun 1
98 TAsMINLNUMINABBLLUY Randomize Complete Block Design (RCBD) yimsansnlunszona
] L4 a o = %’ o
PAFUAIFUINEII 25 1IURNAT TIUIU 4 NiTAUG AL 4 5178z 4 nszaneas 3 aulumsilng Taenn
visamud laifoniiludas 8 Alansululasoudels 2 Alanfurleavlesanels uaz 1 AlansuTnunaidon
a0'ls nanud 1dun (1) 1uld Zine sulfate (2) 1a Zine sulfate A3IHHIVOIAINATIZHAY (1MUY 1.14
a @ 1 1 1 1A Ja o a @ 1 1 [
Alansurols) (3) 1a Zinc sulfate MuAIIATIZHAN 311490 2.27 D lansuae'ls) uag (4) 1a Zine sulfate 704
] 1 a Ia o a o 1 1 < o ] a i a wa g’;
MYBIAIATIZHAYN (314U 4.54 Dlansuae 13) INUEIDE19AY o ATz maufanIual 3 ase Ao
' o o o g A 2 9 ¥ a a a
(1) APUMINAADY (2) HAIMITAA 1A (3) HAIMINVIND waziNudeyad UM yaD Ta Nanaa tay
o a Y 1 A 9 [ @ @ [ o =
panisznounanana Taun (1) ANugulod1101g 30 7 60 U waz 90 U nastlng (2) AnudeIvesly
4 @ @ o H o v o 1 o 1 H @ I a o
et 30 Tunaulnd (3) miindudene SiuauAuABNE $1UIUTIABND WIMITNILAR KAKAR 1A

[ =

3 A a a s ' ' Y A o ¥ Y A ] v
INUNYINANDR LD (4) ’JLﬂi”ISW‘]Jiiﬂmﬁﬂﬂﬁ’;ﬁiuﬁ?uﬂNq"’UEN"IJTJ fi9 570 a19u 11laen wazv1InNded

Yas

v ~ a a aa @ 1 [ H
naunUNeINanan TaeAni1zrin1aanl9is ANOVA waziaanuuanaanmasIngdsms DMRT

a o ' wa a A o A o = 1Y < < Y
Han13539eMuI1 dudavesauntiuinaass Iaensdluszaviunars ilunsaaniios

A o

J 1 9 o @ =~ Y _ ., @ 1 = 1A Y
UNTYINNADUVTNAN Wﬂﬁ?\lﬂiﬁ’q\i IWLLWﬁLGHEJqu\nﬂﬂ M35 Zinc sulfate 3AVAN1) UAAADAULAL VT

(«))]

€

k4 T [ 1 I I J a a o [ [ '
il (1) lutimaae manuiunsailuaisvesdu dunseing Woaesa Tnunmden (2) hilinagonnu

Yy Y o ' H o < ’o’ ) a ' = Y v o a2
gaUBIAuY1I T1WIUINEEND WINN 1,000 WA taztimiinduiumasdens (3) Unaliszaudinsdly
AU UG UABND TEAUANNVIVDIR 1Y HazNaNANYRIVIIUANAINY (4) MTazaudanedlusin

Y 9 A 9 Y 1 @ 1 . 1 1 a Ja o Y o 9
19U U1aen tazd1Inaed LANANNY Iﬂﬂﬂﬁiﬁ Zinc sulfate Z‘T’ENl‘Vﬂ"'lJi’J\iﬂTJlﬂ‘ﬂgﬂﬂl‘!‘VﬂGlﬂi"lﬂ a1au

Do

U
A 9 Y A o ~ A v ¥ ' Y A o v Y =
1laen HAaZUINADIUMIFASANTINSTNINNGA aatumsla zn 1WLWfJ\?W?Jﬂ“]Jﬂ’ﬂiJﬂﬂ\iﬂ']i"U?N"U']’JﬁN

e

o q ¥ A a 9 v o q ¥ ) = 9 A 2 & ' P 9
ﬂj%mjiﬁlwuwawaﬂmﬂﬁmqaqﬂ Lmz“ﬂﬂﬂm‘iﬁzﬁuﬁﬁﬂzﬁﬁluﬂlnmmm “]N'E-J1%6]"Jﬂllﬂﬂmuﬁ']ﬂ']uqsuﬂ']wsua\1

AusIna’ld

o o W 2 = o = Y Y
MmaAY 90519 NMsasaudined s1gdanzd 519U5uaiios 117

= \inAnymdngasinuasenaaiumiuda  umInedeg Iwiosssu1351% uchukon@gmail.com
+* 593ran 319130 Uszianivunuasenansiazannsal u1IMedog 195370151 acharal 78@yahoo.com

o o @ o .
= 919156 Usznmgma TuTagmsinuas anniuma TuTagnszaoumnandigaummsainnsz1is kysukuny@kmitl.ac.th



msdsznaienanuIdeszAUTUNAANY N5, ATIN 3
The 3" STOU Graduate Research Conference

Abstract

The research purpose was to study the effects of zinc sulfate on growth and zinc accumulation of
Chainat 1 rice variety.

The experimental was laid it on Randomize Complete Block Design (RCBD) studied in pots. 25 cm
in diameter with 4 treatments and 4 replications at each of four pots each with three seedlings transplanting. By
all chemical fertilizer application treatments in the rate of 8 kilograms per rai of nitrogen, phosphorus,
2 kilogram per rai and 1 kg of potassium per rai. The treatments were. (1) do not apply zinc sulfate (2) applying
zinc sulfate at half of as recommended according to soil analyzed (1.14 kg per rai.) (3) Applying zinc sulfate as
recommended and (2.27 kg per rai.) (4) Applying zinc sulfate at twice as recommended (4.54 kg per rai.). Soil
samples were collected to analyze for the chemical properties for three times as follows: (1) before the
experiment (2) after transplanting, and (3) after harvesting. And keep the growth, yield and yield components.
(1) Include height on rice 30 days 60 days and 90 days after transplanting, (2) greenness of leaves after
transplanting, (3) weight of clumps, number of tillers/clump, number of panicles/clump, seed weight, yield after
harvest and (4) zinc accumulation in root, stem, paddy and brown rice after harvest. By statistical analysis was
ANOVA and the differences of means were tested by DMRT.

The results shown that the experimented soil properties were moderated level of Zn, slight acid, low
organic matter, high level of phosphorus, and very high of potassium. The effects of treatments on soil and rice
were as follows: (1) no effect on pH, organic matter, phosphorus, and potassium content. (2) No effect on
height, panicles per clump, 1,000 seed weight, and clump weight (3) found significantly difference in following
characteristics: zinc level in soil after harvesting, tillers per clump, leaf greenness and yield (4) found
significantly difference of zinc acculturation in root, stem, paddy and brown rice. Zinc sulfate by the doubling
of the soil analysis makes root, stem, paddy and brown rice have accumulated the most zinc.Therefore, zinc
applying in appropriate level increased yield of rice and zinc accumulation in grain and resulting in benefit on
health of consumers.

Keywords: Micronutrient Element, Zinc Accumulation, Zinc, Trace Minerals, Rice
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NIAUUA PNUINAUADNDINDY
m‘%mmuﬁﬁ 1 ‘llﬂﬁ Zinc sulfate 12.75b
= I v = & " a Ia

N3aUaN 2 1 Zine sulfate ATIHHIVDIAINATIZHAY 13.25b
Nauuuan 3 1d Zinc sulfate ANATIATIZHAL 13.25b
Nauuuan 4 1d Zinc sulfate 40UNIV0IMAATIZHAY 15.75a
CV (%) 7.73

v o =}

Weg : Avneamilouny uaasn lulinnuuanaiunieana
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2.3 Swauswaenamas malasunlaiszaumsesnsaenenemasyediig Using
f1uusnaenemas ilinnuuanaeiunaia uaaein yanadangd lillnasneniseaninuesdn

(M15199 2.3)

A15197 2.3 31UIUT1ABNDINAY

NTAUNUA UIUTNABNOINAY

w?wzuuﬁﬁ 1 Vlij%‘f Zinc sulfate 9.25

= oot v 5] & 1 a sa
N3aNUAN 2 1 Zine sulfate ATIHHIVDIAIIATIZHAY 9.75

= e v ' a 7a
NIAUNUATN 3 18 Zinc sulfate MUAIATIZHAY 10.00
N3AuUAnN 4 1d Zinc sulfate A0UNV0IMAATIZHAY 10.75
CV (%) 13.23

o = a 9 A o = = 9 '
2.4 szauanuIeIvesaludd manlasuulasszauanueivesdludn Usingn
seduaMuievesdludimasianuandsiueiuiisdidynedda Tasnsld Zine sulfate g
vosmanszdan hliszduanuiisavesdluiimasgegamiii 2.75 orfluwszigasgdensd

udlsznenvesnas Isilag semlRszsudludnianuduau g @sei 2.4)

= o =~ = 9
AT NN 2.4 i;”;ﬂilﬂ’ﬂﬂl"llﬂ’)"’ll@ﬁﬁiﬂ"’lﬂ’)

~ J @ =~ = Y
NIALNUA igﬂﬁﬂ'J”IJJL“UfJ'JﬂJE‘NﬁGlUﬂJTJ

vﬁmwu@fﬁ 1 hhﬂﬁ Zinc sulfate 1.50b

= e . C ' a 7a
NIAUUAN 2 ‘1?( Zinc sulfate ATIHUIVDIANUATISUAU 1.75 ab

~ I v 1 a 7a
NIAUUUAN 3 18 Zinc sulfate MUAIATIZHAY 2.50 ab

~ I v ' 1 a 7a
NIANUAN 4 1d Zinc sulfate ¥0UNIVDIAAATIZHAU 2.75a
CV (%) 32.34

wemg . awnesmilouny uaasn lulinnuuanaeiunieana

AIDNHIANNY LAAINNIANVUANANAUNITDA

'
a =

2.5 wanaamae (Nlansuael9) Mmsnlasunlaimanaamaes nui warnaamasiinNy

1
v A

1 Y] 1 v o an 1 . 1A Ia o Y 301 @ a 4
UANANNNUBENN LT AIAEINIADA 1Aen151a Zine sulfate MIUAIBATIZHAY B IR NNaNAAIRAY

]

o a o 1 ' y ] ' ' o ' 1 a o
gﬂq@]LWWﬂU 524.48 ﬂiﬁﬂill@ﬂhli (@l"liNﬁ 2.5) f’]Vl]L“]J‘L!LW513'ﬂﬂ151?’(@ﬂTIWJﬁﬂﬂgﬁﬁﬂﬂlﬂ1mﬂﬁﬂ13lﬂ51$‘ﬂ
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a ' a a ° o U 1 a Ja a A
Auduasuminiynsudduuestiun 399113 1d Zine sulfate s dnszvau lananaamae

aolsnanga (Murunmiminwanaadnaenszon 19szezalgn 25 x 25 wudms)

A15199 2.5 nanaamas (D Tansuasls)

= 4 a A a @ 1 1
NI AUUA wananmag (Alansuae'ls)

= (d‘ ] 1 .
niouuuan 1 1uld Zine sulfate 383.55b

a o= U £ & ' a 7a
NIouuuan 2 la Zinc sulfate AINHIUDIANAATIZHAY 384.77b
Nauuuan 3 1d Zinc sulfate AUATIATIZHAY 52448 a
NIaUAN 4 1d Zine sulfate 40UNMIUDIAIIATIZHAY 490.75 a
CV (%) 9.47

v o

Wewg : aoneamiloun uaasn lulinnuuanaeiunieana

v o

2DNHIANNY HAAINUANULUANANAUNTDA

H o o 4 o < = H o o 2 '
2.6 NIHUNUaaRay (NTUAD 1,000 1UaA) msilagundasiminuaamae ﬂﬁTﬂQ’ﬂ

g @ < = 1= [ o an ~
u']“l’iuﬂlllﬁﬂlﬂaﬂllllllﬂ'ﬂlllmﬂ@l?ﬁﬂu‘ﬂ']ﬂﬁﬂ@] (519N 2.6)

A ¥ o <3 = o o
A1TNN 2.6 W UNAARAY (NTUAB 1,000 LUAA)

H o 5 A
. ) Mninudamae
NIAUUA o B
(NFUAB 1,000 (UAA)
= e Qo
niouuuan 1 1uld Zinc sulfate 27.5
= e U CI 1A 7a
NIANUATN 2 1 Zinc sulfate ATIHHIUDIAIAATIZHAY 27.8
= o= o N ' a 7a
NIAUUUATN 3 18 Zine sulfate AMUAUATIZHAY 27.6
Nauuan 4 1d Zinc sulfate @40UNVOIMAATIZHAY 27.4
CV (%) 4.26

N = o & TN = 3 o
2.7 MUUNAUVNIURAY (NTUHNDND) mslasuudasimdnaudimae ‘]J'ﬂﬂ;]’ﬂ HINUN

Yy 9 = = 1 ) Aa ~
@]u"lﬂ')lﬂaﬂl{luuﬂjjull@]ﬂﬂj\jﬂumqqfdﬂﬁ (®M51N 2.7)
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= 3 v 9 9 = o
A1TNN 2.7 UHTHUNAUVIAURAY (NTUNDND)

=) 4 %,’ v Y Y A @ [
NIAUUA mindudIImae (NSuAene)
= (d‘ ] 1 .
niouuuan 1 1uld Zine sulfate 30.85
) o= v, = & 1 a Ja
NIAUUAN 2 1d Zinc sulfate ATIHIUDIAINATIZHAY 34.84
Nauuuan 3 1d Zinc sulfate AUATNATIZHAL 40.70
N3N 4 1d Zinc sulfate 70UNIV0IMAATIZHAY 42.54
CV (%) 19.38

d‘ LYY = Y
Aoud 3 MsazanIzAUAINZaUI
{ v o 9 ' v o
Anymalasuntlasszaudingdludn TaonSeuneusznie mildgasadingd 4

o 1 @ ' v o = 9 v oo = Yy 9 [ = Y A [ =
TTAUVANINU WU seaudeng@lusndn seavdenealududn seavdeanzdludnaen seaudanea
v

ludindes U5 eazdeanail

o 3 ) 9 4 o = 9 ' % % =S
3.1 szaudenz@lusindn msdzauszavdanzalusindn ‘l]iTﬂ{]’ﬂ seavdanzdlu

0w a

{ A ' (% T @ a 1 1 1A Ja
i”lﬂ"lsl)TJmafJJJﬂ’JW?JLLG]ﬂﬂ”IQﬂu’ﬂﬂNﬁuﬂﬁ1ﬂtyV]Nﬁﬂ@’l Taonsld Zinc sulfate @0UNIUDIAIAATIZHA

1
= 1 =

o o o o A a o 1 a o g ' o
ﬁHJﬁi’lVIﬂﬁ}izﬂU’SNﬂgaiui'lﬂ"ﬁ}'l’f]mﬁﬂﬁﬁﬁ@IMWﬂU 28.08 Aaansuaen lansu ’é)'li]!ﬂu!W§1$’J1fﬁT€ﬂﬁ\1ﬂ§5ﬁ

KVENRC Y

3 v
Tududisngs Tingagudang dunualldrs msein 3.1)

d' @ [ = 9 a a o T A @
A15199 3.1 seavudanzalusintdnd (eaansuaen lansu)

= 4 [ A a a o A 1
NIANUA JeAUANNS T (uaaﬂimanTaﬂm)
= a’d' ] 1 .
nsouuuan 1 14ld Zinc sulfate 8.17d
= oot v 5] & 1 a sa
NIANUATN 2 1d Zinc sulfate ATIHUIUDIAIAATIZHAY 14.44 ¢
a I [ VA Ja
NIAUNUATN 3 18 Zinc sulfate MUAIATIZHAY 20.24 b
a I [ ' 1 a I
NIAUNUATN 4 18 Zine sulfate @0UNIVDIAIAATIEHAY 28.08 a
CV (%) 10.14

v o =}

Wineme : arenyaleouny uaasn lilinnuuanaiunieana
AIBNHIANNY LAAINNANWIANANAUN DA
3.2 szaudanz@lududn msazauszaudangdlududn dsingn seavdangdludu
famadsiinnuuanaanuedsiiiodiAgnada Tasms 1a Zine sulfate 70MVBIAIAATIZHAU F1H15D
o 9 v oo = Y 9 = "o A a o 1 Aa @ I ' o = a a
mlnszaudans@luduidnundegagaminy 40.19 Hadnsuden laniu orvdumsznsgdainsdluaul

' 9y = o o a 2 Y A
ﬂTgQ 51]"IT!]Qﬂﬂ“ﬂﬂﬁﬂﬂgﬁMTﬂmHQTMMlﬂﬂ?ﬂ (M990 3.2)
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A1919% 3.2 seaudanzalududn @aansusenlaniy)

@

g =
TeAUIINT

WIAud e
(Haansuaenlaniy)

nsauuuan 1 14l Zine sulfate 13.45¢

) o= v, = & 1 a Ja
NINUAN 2 1a Zine sulfate ATIHHIVDIAIIATIZHAY 17.53 ¢
NIAUUUAN 3 1d Zine sulfate ANATIATIZHAL 27.74 b

= S 1 1 1A Ia
NIAUNUATN 4 18 Zine sulfate FDUNIVDIAIIATIEHAU 40.19 a
CV (%) 14.29

(Y

Weig : Aenyamilouny uaasn lulinnuuanaenunieata

(Y

IDNHIANAY LAAINUANUUANANNUNTDA

[ o = 9 A 12 [ = Y A ' o
33 szaudenzd@ludnlaen msazauszavdenzaludrulaen 1]‘51ﬂ§]’31 PEAZNY)
[ = Y A = 1 Y 1 A v o w aa 1 . 1 1
dangaludrndaen UANUUANAWAUDIWUUHITIAYNINADA Taomsla Zinc sulfate @0UNIVOIA
a Ja o Y [ = s A "W a a o 1 a @ I
AUNIICHUAU ﬁ']iJ']iﬂ‘Vlﬂ‘l’ii&’ﬂ‘ﬂﬁﬁﬂ%ﬁiuﬂﬂ’)!ﬂaﬂﬂq@qmﬂ']ﬂ‘ﬂ 49.29 Haansuaenlansy oruilunsie

v oo = a =KX o Y o = Y A
seaudanzdludauge Johlimsazausigdnsagenn lide (ms1en 3.3)

A v oo = 9 = a Aa o 1A @
A15199 3.3 seaudanzaludruilaen (Haansuaen lansy)

. |, szaudInsd
NIAUUA R oo ae
(Haanjuaenlaniy)
S ] [

niouuuan 1 1uld Zine sulfate 9.10d

= o= U CI 1A 7a
NIAUNUATN 2 1 Zinc sulfate ATIHHIVDIAIAATIZHAY 17.38 ¢
Nauuuan 3 1d Zinc sulfate AUATIATIZHAY 26.66 b

~ I ™ ' 1 a 7a
NIAUUUAN 4 18 Zinc sulfate 70UNIVDIAAATIZHAY 4929 a
CV (%) 10.76

v o =}

Wewg . awneamiloun uaasn lulinnuuanaiunieana

AI0NYIANNY LAAINUANVUANANAUNIADA

34 szaudanzdludiindes msazauszaudanzdlutiindes szaudanzaludin

ndeundelinuuanaiuedlodingniana Taonsld Zinc sulfate d0UM1V0IAIAATIEHAY
o Y @ [ = 9 9 d' 1 @ a Aa o 1A [ I [

awsamldszaudanz@ludindoundogegaminy 3039 Tadniuaenlansy o1uiumsizsig

o = a A Y = v o = K Y a
amzaimuumqa "UTJ%Q@WB‘UﬁQﬂ$ﬁ3JTﬂ"U‘L!@HlIll‘l]ﬂf]ﬂ (MI1NN 3.4)
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A1919% 3.4 seaudanzaludnde (aansuseon lansy)

@

g =
TeAUIINT

NELTNIT e
(Haansuaenlaniy)

nseauuuan 1 1l Zine sulfate 6.63d

) o= v, = & 1 a Ja
NINUAN 2 1a Zine sulfate ATIHHIVDIAIIATIZHAY 13.89 ¢
N3auuuan 3 1d Zinc sulfate AUATNATIZHAY 23.5b

= I v ' 1 a Ia
NIAUNUATN 4 18 Zinc sulfate @0UNIVDIAAATIZHAY 3039 a
CV (%) 10.60

v o

Wewg : aoneamiloun uaasn lulinnuuanaeiunieana

v

ONHIANNY HAAINUANVUANANAUNIADA
a5 anans vy
‘:‘ ‘:‘ W AN
aouh 1 manasuuasaniamaniinu
= d' wa Aaa a 1 9 [ =)
nnmsanmMslasulasauifmiau Tasnseumensening myldqasigdingd 4
sEAU WU M3ld Zine sulfate lifinasemslasunlasantidmiiau 1dun sunieing Woaresa
= 1 I < 1 a 1 1 I [ [P A A o
Tnunendounazannuilunsaiiuaavesdu uamsla Zine sulfate i ugoaiivesaiinszauiinasi
v v o = a A X
Tiszaudanzalufunuingega
d' d‘ a a Yy Y
aouil 2 manlfsunasmsinsydvlnvesdudng
ninmsanymslasulasmsnsgaulavesdudn TaenSeuieuszning msly
1 1 1 1 o 1 g v
9a519dInzd 4 334U WU M3 1d Zine sulfate lilinaaonnugevesdudn S1uausieasne Wmiin 100
I H @ A 1 - 1 1 Aa A o o 1
waa wazihmindudiimasaene n13ld Zine sulfate AoaveIsInTzAY dnsamlisuiuduse
' Y
0 1AZTEAUANUAEIVEIT 1NN GIgA uazuAld Zinc sulfate MUAIAATIZHAY LA TDUNIVDIA
a Ja ' ) a A A X
Anszviau danalinananmasae lsimuaugage
d' v v [=\ v
aouil 3 MsazanszAUdInZaIUA
= = Y v o N 9 a '
nnmsanyNslasumlasiumsazavszaudindludn Tasnfeumsussnin
@ = @ 1 1 I 1 1 a a A o v =
m3ldyanindanzd 4 538U wun m3ld Zine sulfate Huaanivesminsgdauiinai vssdudenga

) Y Yy Y 9 oy A 9 v A 2
GLHGIJTJ llﬂl:!,ﬂ 31NV AUV "U']'JL‘]Jﬂﬂﬂ LAZV1INADN !,WN"UHQQZI@]

Torauauuz
o & Vo o a Ja '
msmzdlgndnsuiiudeladingd Idifisanenuanudoinsvesdnn Tasdinsiziauneu

A ¥ a 9 A 2 v o a 9 A 9 v v
L‘WT%‘]JQFI lW@GlﬂmlﬂNﬂNﬂﬁl‘lﬂ’Jq\iﬂf!ﬂ uazmmmumﬂzﬁiummﬂaaﬂuazmnﬂam”lﬂ
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ﬁ‘llﬁi?ﬂﬁ7 ATUNAUINAU NTTNTIVAYATIUALAYNT A NTUNNA
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