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Abstract

Wheat is an important cash crop that is high nutritional, dietary fiber, antioxidants and health-conscious
consumer needs. However, in the process of wheat seed production, wheat seeds were susceptible to poor
germination and low vigour. The objectives of this experiment are to find suitable plant nutrient types and
concentration for coating wheat seeds and to monitor changes in the quality and shelf life of wheat seeds. The
Completely Randomized Design (CRD) with 4 repetitions was used as an experimental design. The results were as
follows: (1) For the first phase of the experiment, seeds coated with 0.7 g of ZnSO,, 0.3 g of KH,PO,, 0.7 g of
NH,NO,, and 0.5 g of CaCl, showed better germination and seedling growth than those coated with other methods
when compared to non-coated seeds. (2) For the second phase of the experiment, the results from the first phase
were stored in different environmental conditions, to test germination and growth after 6 months of storage. As for
the results of the experimentin the second phase, throughout the 4 months of the shelf life of seeds in both controlled
and ambient conditions, it was found that seeds coated with all methods had the same germination rate and speed
of germination compared to the non-coated seeds. Nevertheless, after 6 months of storage, all seeds coated with
plant nutrients in all experimental groups showed a higher germination rate and speed of germination than non-
coated seeds when examined in a laboratory condition. As for the experiment in the greenhouse condition, it was
found that throughout the 6 months of seed storage under ambient conditions, coated seeds with all experimental
methods had the same germination rate and speed of germination as non-coated seeds. However, when examining
the seeds stored under the controlled condition, it was found that seeds coated with 0.5 and 0.7 g of NH,NO, after
both 4 and 6 months of storage had a higher germination rate and speed of germination than non-coated seeds.
Therefore, 0.5 and 0.7 g of NH,NO, were the recommended plant nutrient types and concentration for improvement

of seed quality of wheat.
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T3 15.00 15.84 30.84 a-c
T4 14.91 16.55 31.46 a-c
T5 15.73 16.04 31.76 a-c
T6 14.96 15.90 30.86 a-c
T7 15.74 16.05 31.79 a-c
T8 14.32 14.54 28.85d
T9 15.64 16.58 32.22 ab
T10 14.87 15.66 30.53 b-c
T11 14.86 16.03 30.89 a-c
T12 14.53 15.37 29.90 cd
T13 14.89 16.36 31.25a-c
T14 15.40 17.30 32.69a
F-test ns ns >
CV. (%) 4.25 5.96 3.66

ns, **: laiflpnauansnaidlunneadin uazilinuuansineilunieadan P < 0.01 mady

'T1 = wilaillrumsiaden, T2 = wisiw@eusanil CMC, T3 = mfaTindavsauriu ZnS0, 0.2 nf, T4 = wiafindevsauiu Znso,
0.5 n§w, T5 = Ww@AMAREUIINTL ZnSO, 0.7 nFu, T6 = daTiARBLINAL KH.PO, 0.3 nfu, T7 = iwdafindausanriu KH.PO, 0.5 nfx,
T8 = wiafiAdeUsTL KH.PO, 0.7 nfu, TO = mfafideusanfu CaCl, 0.5 N3, T10 = winfideusanifu CaCl, 1 nfu, T11 = wiei
\ReLISaNTL CaCl, 1.5 N3, T12 = wiliafiadausaaiy NH,NO, 0.3 N3, T13 = wilafw@eusanril NH,NO, 0.5 nfy, T14 = wisiieiey
$2uAL NH,NO, 0.7 nfa

2 snwssneiulupednlifaaiuiiauuansineiunieadn Wisuieudiaislngis DMRT 7 P < 0.05

'
g

WAIAINAAIABNGATANFUNIILARDLLNAANUENANQANNTINNA 4 gR9ANTL Aa ZnSO, 0.7 N3N, KH,PO, 0.3

al

o o <

n¥u, NH,NO, 0.7 n¥u war CaCl, 0.5 n¥u aniutusazgnsaifunniuinm luaninwandennunnsiteiuiiv

a

o

72821907 6 1AaU udamIIadaunIanuazAnNizalunnentendn Inafinan1sAnenmail
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NNONYBINAANUEI19ANRNENUNITIARBLLNAAAIEIA MBI INTUAIN194T1I5N 11 TUAN NI ABNTUANENNAY

[InnsasaAgaLNTRenlugn et jiRnimaiunafiuine luan niasuanan wuan&aNnugn yn

aal = @ @ o = ~ = ' ' o aa A =
nssNAENIsARELINARRRARNYNRALINE lUAeW 0, 2 uar 4 Ansvenliunnsneinlunieadia Wensaufiay
AuwAnRugN s unIARaL (T1) A0WNAATIAAALIAIS AN NNITNADAINA LN TBNIBINAANAINIY

nafivFneeullugounu 6 neu dapsinisengannnnduaziauwansaiu s Wenreumeuiuw@n

'
' o

dl [ A dl a A 1 e A = 1
AlE1uNN7AAL BAZINANANIUNATIAAALNN79EN LUANINEAUNARRINLIN LNAATAARLFINAL CMC Liisaating
= = dl = 1 ad dl 1 1 1 o aa o [~ dl [N} =
wea (T2) lwReud 2 in1598ngenInngn3an1sau o wiliiasuunnsnsiulunisadfddumdanldiaunisinaey
(T1) WarunaiuinE lludou 4 uay 6 1hau Wusn WaANAREUTINAL CaCl, Avnudindin 0.5 N3 (T5) uas
NH,NO, Avuudindi 0.7 n¥ (T6) An1seangannnndn uazuansaiuluniead Weifauneuiuwdai liiounng
LARDL LA BN U AN BANANA B BausUiUNTRRLINAARY CMC liNeNatnaAen (T2) (AN9147 3)
panaTsuIRTIaasLnNssenuan wiiesUJuRnnsmdtiunisfuins luanmilipsuananmuandes
WL ARBARENITALINEIUIU 4 LABU NTLARBLINAAYNNITNIBNNT I HinnseaniiAuuansneiulunieadia

=3 o

=4 = o c v wmy = . & o = Y @
WeuFaunsuiumani W lfdunisaaey dounisenteaudandatiunaiuingu 6 euwanaliiiiiugn ns
= @ sl . P e aa o = o @ Ay = :
WARDLINAAYNNIINIBAN29RNNINNT Az uAnEiRluneatifle L Faumauiumanan liiiunisiaaey daunis
39240 U AN NEAUNAAINLIN AAEABIYNITALINEIUIUN 6 LABY N19LARLINARYNNIINA RN IUANFNg

. an A a e w “ J
Mlun19ana WenFauWauiuwaan ldlinuniseasy (m5199 3)
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a' & & =3 o Y = o ' A v = dl a v v nﬂl
19199 3 Llafidusinnean (%) ARINAANUFANIANAUAINTUNITLANDL AV TIFAIUITNINTUA LA AITHLTNTUN

WANFNIAY LAZLALENEN AN NI AZ AN WAN AN

N55478" FTELLIAINITLALSNEY (WHaw)

anwrasliinnis ANMNEFAUNARDY
0 2 4 6 0 2 4 6

@ﬂ’]Wﬂ’]UﬂﬁJ'&ﬂ’]WLLQ@é\S@N

T1 100 100 100 99 b**° 100 90 ab 84 c 83d
T2 100 100 98 98 b 100 93a 94 ab 93 a-c
T3 100 100 100 100 a 100 79¢ 91 be 90 bc
T4 100 100 100 100 a 100 84 bc 89 bc 89 cd
T5 100 100 100 100 a 100 83 bc 9% a 95 a
T6 100 100 100 100 a 100 87 a-c 97 a 97 a
F-test ns ns ns b ns * b o
CV. (%) 3.23 2.62 3.59 2.96 1.85 6.17 6.60 4.90

anldaruananInuandes

T1 100 98 96 96 b 100 76 81 78
T2 100 100 100 100 a 100 92 97 95
T3 100 100 100 100 a 100 85 99 96
T4 100 100 100 99a 100 81 98 96
T5 100 100 100 99a 100 89 100 100
T6 100 100 100 100 a 100 93 98 98
F-test ns ns ns * ns ns ns ns
CV. (%) 3.23 3.59 4.98 5.00 1.85 6.12 8.19 7.67

ns, *, ** laiflpmauansnaiidlunneadin, fannauansneiidlunieadna P<0.05 way PS0.01 muansu

"T1 = wiaflidunaedey, T2 = wiaiindeusaniu CMC 0.2 N3, T3 = winiliRausaniy ZnSO, 0.7 niw, T4= wanTindey
§9NrU KH,PO, 0.3 nf, T5 = wEaTiARELanTL CaCl,0.5 0¥, T6 = wEaTiAReLIaNTL NH,NO, 0.7 nf
*wilasdiagyanissansinuan uaznissenmeutiiuniinszidiayan1eada tneds arcsin

* gnussinaiulupedilinaofulnuuanFe T un19ada Wisuieureasingds DMRT #1 P < 0.05
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AQ13159 N1998N IBILNAANUET19AATINUN1TAR DLNAA AEI5181 81U INTUAIN94T1I5N 11 TWAN IWLIA A BN

d’ 1 [
NumNFINrI
aInnsnsageLANEd lunsenluan miieadimnis uasiaunsiiuinenan At LANanwwInSeN
1 o 1 [~3 o’ = dl = < 1 1 o/ aa ‘ﬂl al o/ (-3
WULN BAIRRNALTNE lAeun 0, 2 way 4 FannEa luniseenlduanm1eiilun1eans WeFaudauiuwan
o’ o‘d‘ [ A 1 [~ dl 1 < o % A v @ 1 A < % o
Wugn ldeunisedey dawmannicuniaiuinm lludauu 6 eunanaliiviudd nsrdaLmNAAAdIEI6R NI
ad a =1 1 1 o aa dl = o |1 dl I A
ynnssadaiANE lunsengannduazuansaiuluneadin Wankaumsuiumdan liiouniseaey (T1) uas
ANTARRLLNAARIE CMC LiNeNaENafen (T2) 491n1991998a U I uan niEFaunaaeInLdn AnNEa lunnseenuaanisg
P @ ) \ aa A ] o @ a1 a LA & o o
wasLman luuansneiulun1edda WenBFauieuiusdai llinunsadey (T1) wiietiuni il udonnu
2 RaunLdn NsALINARGLY CMC ieNataiRe (T2) At ni3a lunsengenInnduaswansiaitasnisau «) us
Tdwansineiuduwdanlalfenunisieaay (T1) uaznisadaumansiag NH,NO, A xdindu 0.7 nFu (T6) waziile
AIRRALLNAAUAIENBNNITALTNHIUNL 4 LAY 6 WADUNLIN NITARBLILNAAAIE NH,NO, Aaudindiu 0.5 N3 (T5) uaz
0.7 n¥u (16) HArudalunissengananndtuazuansaiulumisaifleFeunauiunssudnau - wi liwumaanu
WANFNNALNNTARBLLNAAFE CMC WiNeNasinaiRen (T2) (MN9799 4)
WangaaaaunNElunissenluanndiedjimnas udsiaunisfivinenannliasuauaninundon
WLTN UAINITLARBLUATUAIHIUNISALEN WY 4 1haw N1stARauWaaN3on1s i liannuEa lunissenina
| e aa o @ A My & LA @ o P & ) & @
wANAAUNAD ATLNAAT I B HNKNTeaeY (T1) wiHar U B LTNEN lUUE 1N 6 IHAUNLIN NNTAABLILNAR
NNNgsxdsNANNE TuNsengaNINNd LAz IANANILALWART Ik W swRRL daunisasaaaauANizalunIseen
Tuan iz unAauanalHiiiudn YAINITLAARLLNAALAZARANTITALSN UL 6 LAaU AAdnuiEqlunnseen il unnsng

. s U A - J
Mlunnegdf WeanfBaudeuiumand luunneaaL (AN3199 4)
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5115199 4 AHiEaTunNssan () seaudaiifinnaanatiunisedeufoasisaimsiangiiauaannudindu

ALANFANAU BAZAUENEN AN WL AR NN AN AT

N55478" FTELLIAINITLALSIEY (WHaw)
an el Jisnis ANINIFAUNARDY
0 2 4 6 0 2 4 6
ANTNAILANANTNUWIAFDN
T1 24.88 25.00 25.00 24.50 b° 2476 22.50 ab 20.88d 20.25d
T2 25.00 25.00 24.50 23.50b 2467 23.08a 23.50 a-c 23.50 a-c
T3 24.88 25.00 25.00 25.00 a 2495 19.73c 22.75 bc 2250 ¢
T4 25.00 24.88 25.00 25.00 a 2493  20.85bc 22.25¢c 21.25¢
T5 24.88 25.00 25.00 25.00 a 24.88  20.65 bc 24.00 a 24.00 a
16 25.00 24.88 25.00 25.00 a 2493 21.50 a-c 24.25a 24.25 a
F-test ns ns ns * ns * > >
CV. (%) 0.70 0.57 1.03 1.16 0.89 5.86 3.90 2.15
anwlipuANanIWWIAReN
T1 24.88 24.50 2413 23.63 b 24.76 18.79 23.95 23.25
T2 25.00 25.00 24.88 24.88 a 24.67 22.18 23.95 23.95
T3 24.88 25.00 24.88 24.88 a 24.95 20.72 24.58 25.00
T4 25.00 25.00 25.00 2475 a 24.93 19.90 24.33 24.25
T5 24.88 24.88 25.00 2475 a 24.88 21.88 25.00 24.00
T6 25.00 25.00 25.00 24.75 a 24.93 23.10 24.38 24.00
F-test ns ns ns * ns ns ns ns
CV. (%) 0.70 1.03 2.02 1.98 0.89 11.09 3.46 2.54

ns, *, **: lailavnunnsinaiulunieada, dacuunnsinaiuluneadnn P<0.05 uay PS0.01 ANNATAL
'T1 = waanldiunisadew, T2 = WaafiirdBUsINTL CMC 0.2 N§N, T3 = IAANLARDUIINTL ZnSO, 0.7 NFN, T4= WAATIIARDL
91U KH,PO, 0.3 Nfu, T5 = wanTILAABLIINAL CaCl, 0.5 NFu, T6 = WARTILARELIINTL NH,NO, 0.7 n¥

? gnuesinaiulunadniineafuiavuuansaiun1eada wWisuieuseasingds DMRT 71 P < 0.05
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linasaudnniszassuanae Usc@nsnmnisiiuineg Mliasniaedeumdaiugfossinanmsiadsaslinunig

v
o

wWanuulasnuninnissanuazAuudassdaauwansnaiy aenelsfinin n1sAaeLNAA S8 8RB M TNT IS

v
& o o

75-T12 uanaliiviudn wanfinandalunissansnusnifialigendnuaan illfinaunisieaey 8-12 wefidus Al

o o ] '

oo o 2 @ \ v @ o o & = a
ﬁf]ﬁl'ﬂqﬁqﬁ‘wslfﬁiqmﬂuﬂqﬂﬂ@@uLN@@N@Q“m')ﬂiﬂl&l@@@qNWiD\T’ﬂﬂvLﬁLiqmuI@]Elﬁ']ﬁl'ﬂ’]ﬁ’]iqzﬂuwqu@’]ﬂmmqﬂ@\?L@ill

o

nazuaunnsvenveanan lianysniau (Ritmanee, 1983) Ingianizsnslulnsiauinlfiaan NH,NO, luasflsznay

o a @ o o

ddryeglueulaiaiiage ) AlunumAAtysianinsviunazauANUATE6ne 9 lunssuaunisenae N aANUS

v Q

'
= o

(Osuna et al., 2015) gauspnaaneianlaain KH,PO, uasdlsznaunuanluenlaising - varaaiia A91duste

NITLIUNTUUNLDATNFABN1I9BNLBUNAR (Yang, 2018) waza1ndiny@nléiain ZnsO, Hunumlunszsunisaing

|
a a I~

nepazi il nmy ARununlunsdanzdaesluuisenndu (IAA) ARNNNTEARAT89NTITas (Plasticity) 0’4

I~ Adld S ) ya dal ) ¥ a Y @ 1 QI dgl
NnEnnseareneetad ludauaasdanasnlfifuindu deualiinnsunausnsnifalfiFananunndedn a1 nn19s1eeu
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