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Effect of seed priming with KNO, and coating on germination,
seedling growth and longevity of field corn seeds

INTNIY N191EN1" Lugyadle 1uloanas WYsISAd AANWYS §3uA FuRzBung uaz
WIS nawlan

Jakkrapong Kangsopa“ Benchamai Mueangthong Phetcarat Jeephet Sureemard

Chantain and Pheeraphan Thongplew

#1913 1S AEHAANTTUASIAEAT WnInenaewlls 8Lnedunsiy Jandndasluad 50290
Division of Agronomy, Faculty of Agricultural Production, Maejo University, Chiang Mai 50290

* Corresponding author: jakkrapong ks@mju.ac.th

Abstract

Field corn is a main crop used in the animal feed industry. Therefore, the crop is in
high demand. However, during the corn production process, degradation of field corn
seed quality is an important problem for farmers. This has shortened the storage time of
the corn seeds. To solve this problem, seed priming and seed coating technology is
applied to improve the quality of seeds. This current experiment aims to study the
changes of corn seed quality after being primed with different portions of KNO, and being
coated with fungicides. The experiment was conducted at the Seed Technology Laboratory,
Faculty of Agricultural Production, Maejo University. The experiment was divided into two
groups and the results are as follow. For the first group of experiments, corn seeds were
primed with different portions of KNO_. It was found that seeds primed with 1.5 grams of
KNO, had a higher speed of radical emergence, better germination, and a higher speed
of germination, longer shoot length, and longer root length, and improved total seedlings

compared to seeds that were not primed. Importantly, the differences were statistically
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significant. Concerning the second group of experiments, seeds primed with the two best
portions of KNO,, the seeds were then coated and storage in the controlled condition.
The result shows that, when tested in the experimental house, after being stored for
three and four months, coated seeds primed with 1.5 grams of KNO, had better germination
compared to seeds that were not primed. The difference was found statistically significant.

Keywords: Seed enhancement, seed priming, seed quality, fungicide

UNAnge
Palwadesdniduingivddydmsuldlugnamnssuemsdn Falinnusieanisuands

q

Fuaunn udlunssuiumsndndinsUsyaulymmsidenunnveauiniudanatedesin,
= o Y @ o < Y iJg.JI v U = Y o ISP L3 A
Fevhlihushwiwdeaiugladuas ndgmdnaniadadimealulagiunisinsduaznmsaiou
2 o 5 v A Y AN T e Ao ¢ A o
winugunldivesnszauguamuaaiuglindy vunaaesilslinguszasdiiefnyinis
= 2 o e Y I s & o sw 2
Wasuwaspaunwwesuaeiugdnlnaassdnivdmiunsinsiwaniugiie KNO, uazindey
2 1 Y =~ o & ) i Y o a ~ v a wa =
wanduasieddesiudenlugnsfiuandaiu audunimeassiviesyjiinismalulag
waniug av1itels Angndanssunisinens inine1deudld lneuwuinisvaaeseendu 2 ide
o & = ¢ & o sw S o e ) o = o
fell nsvaaesd 1 annstnsdwdniugdnlnadesdnisaudu KNO, ludnsiiiunnsinaiu
' o 1y v o QY & o su Lo sm & &
wud1 msld KNO, 8ns1 1.5 ndu villdwaniugdnlnadesdnitanunsilunisensin mnusa
Tun1399n AMNENIFL ANEITIN WATNATINVOIUNA AnTuazuwanasiulunvadfduwdn
Mmoo sa 1 = ) o ax ¢ & dad o a v
Pladlanunsinsidis daunisnaaed 2 ndinmihignisinsdindanifgn 2 8051 uiadeuud?
o ) dn ] 2 2 o fa v
iluiAusnsuu 3 uas 4 e namsnaasmuin msiadieumdniiihunsyilnsiiaiae KNO,

a v

991 1.5 NS HAMUDNNSEIUNITAUSTNEY WINNIwazaNEIslun1sadftuaanlllasnu

L3

mMshnwsdfadionsiaaeuluanimseunsass

(% v 6 [

ArdnAty: MsenseduamnLaniug nslnsdudaiug aunmudniug asialidestutes

v 99

A1 91T AAMNTTUBNIUGA LAYENAINNTTH
Talnadesdnidundanamenisinens  waniug Qadinuassnudunden, 2560)

'
(%

RanfevasUsewmAlne Ussanadosas 90-94989  win1suandilnadesdnitulnendudluiie

<
v

wandavianun T duingiundnlugeaivnssy  wedeaudeanslduasnisdeen Wesan

a o saa o a & A =~ o 1 ]
mMandnemIdindnsvenefmumaivle  elmizdgniuuiliuanain 7.23 q1uls
YaenAdednd dsevuanudesnsledninn Tl 2557/58 wde 6.71 a1uls Tud 2561/62
Y a £ o v A S o o & A
desdnivadaniuinnIu islunmagramnssy viseanassesay 1.29 sel MadisiAsuaed



AUNIUANNNIELATEENY (1TnauAsugne
N15NYAS, 2562) UsenaufuauyunIIngn

P
a a

Miugadu ndademariinunsnsdidlng
Feiulugnitvemsdnviindunauny g9l
A 9 -
HanauLnuAnd1 Ussneufutymilueses
HanAnnoeAMAIN Useansainluniswing
ilvmuguAuLasgulunsudenivue
2 = o = a
windemeannisuaniin uluiisdslaeuly
PAnNAULER F9019L3UNRILANIT DN
AN MUDINARTUGTIdINaREANULDIUTITET
waniug Joiliudaiinnuaunsalunissen
v Y A a a £ a < v
anad sunadnisasydulag wiayluidusiu
A Ay ¢ o8 ¥ a =~ ] a
filalauysal vibiAnANudsesonanEn
AAUTWE WonINT ANANYAENINLENTTY

s

LAZANINLING DUNEINITAUS N NNEARUG
fuduannndrdnyyiinunnneunisugnuas
L% @ Y 6 Y = a a
e sUanveswaniugilneiiusydnsam

mMsleuselevianas (Tude, 2542)
¢ & o & L 2
mﬂwammﬂ‘wuq (seed priming) LUuUN1S
wissnnsenliwdaRuUgANSNAILTY
Wifuwdaiug laeagliudneee gaduin
luganeninisaugueungll 35015 uag

[

SEYLLIANUNITIANUTU miwasﬁmﬁmﬂ’uﬁq
feLenIINTINela ﬂizﬁuﬁaﬂiiumiﬁﬂmu
vodoulesl LaznITUIUNTNINTIINGIR19

< = | Yy 2 o ¢ v g X
neludn Faseliudaiugenlaiiu
IonALazaaNe Aunadnisasyaulafvu
denalvisunuasyiulnfnaz linananininau
Mailfanunsaiiugesluuiuvsos1ne i sy
mwﬁmiu%’umaummﬁdmﬁmﬁdﬁ@m%’uﬂw
A a a a s & o vl
Wadsuuszansamlunisinsdiwdaiugle

gaqule Ly Na SO,, CaCl, KNO, 1fusiu

9. WAaNNSSUNISINUAS 2(2):15-30
J. Agri. Prod.

(yeydl, 2558) egnslsinu nslwssiwdniiug
I3 a a i Y < v v
Juilesnswisuanuneuliiuminiugle
luthsnamils Wenamuluiaziinnisiden
AN LTBsINgNnTERUmslafunteuen
Tusssund Faleiisnisiedouiuioniug (seed
coating) Mmen1syliasiadevAntuuluiv
& o 2 Aa
waenug lneansindouninuaiunsalunis
uanidsuauduivanulndeuld gy
{ o 9 v £
PEG, CMC Wvihliaseengnaiiiadouluén
limgasserhamsi g desfuthduneuen
~ v Y g va =
MgdannsysliRamsaeuwUanseuiunms
nelundn 9928vrasnIsidoNanIneeg

I3 [ o

s v a a L3 <
winiug i livssansamlunisinsdiude

€

[

ugdsntey wazylsdnenglunisiiunm
(

v 6

<
UAANUT

9

16y, 2558)

[ [

v o Nt Ao s
MUY UNAADIUIININNUTZAIALND

q

o—

Anvmavesnslnssisideiugeng KNO, Sy
MaAfouinsenIusen Nsasyiulnves

3

Aunan warorgnisiiuinyiveuudniug
Y Y I B = as o
Plnadesdnd weoilunisduidnisensedu
AN TGATLSLaz R NKaNEATaI I INg

& o v a &
desdnilndnuniniiveas

L4 ad
unInLAZITNT
Afiun1snaaes a NesUfuanis
= < Y] 6 & a
wialulagiuaniiug waglsasounnassanuin
Nols AUENARNITUNISINEAS YNNI
wlld TRElvavUn 2 N1SNARBY TIV9 2 A3
NAFDITILNUNITNAGDILUY completely
randomized design (CRD) 3 &1 LWUIN1T9198D4
I Z.JJ [ a’lj
2N UUNIUA 2 N1SNAADY A9l



@ 9. WANNSSUNISINUAS 2(2):15-30
J. Agri. Prod.

1. N15SNAARIN 1 NISANBIDNTIVDY KNO, 9
wianzandmsunslnsdwdanugdnalne
CORG Y]

s

Tnsmsududeiugininadesdniiug
MJU 62-1 Tuasazany KNOziué’mﬁiLmﬂ@m
fu Inedinssuisveassie wanillaug T1),
waTENUMSWIgET T2), wdafeun1svi
Tnssifiadne KNO, 69151 0.1, 0.3, 0.5, 0.7, 0.9,
1.1, 1.3 uag 1.5 n3u T3), T4), T5), T6), T7),

T8), T9) kag T10) mUaAU Felulsasnssuin

mslnsdudauandlunsned 1 (Table 1) lng
2 A = . ax i v
wanngninIeulunsaznssuisavgnulug
ad = I
AIUANEUNAIT 25 Bemnwalded 1Tuaa
24 Hlus Weasuimuanadaniiudanug
£ 1% H P H < =
ganunawngd AL vauie 2 und
Y o o da 3 o &
wnduimRudauaziilvannuguluann
a v I 1Y) Y o <
gaunpiivieaduiian 48 $alus uadtiuén
Miunslnsiuimaaeuama nuaaiug
TuannviesdfURnns umdnienTsnsiaTan
2 nssuFsluldlumsvnaesil 2

Table1 Show seed priming formulation of field corn seed on 45 grams per treatment
(150 seeds).
Priming Seed priming formulation

substance T1 T2 T3 T4

T5 T6 T7 T8 T9 T10

KNO, (g) - - 0.1 03
99.7

Water (ml) - 100 999

0.5 0.7 0.9 1.1 1.3 1.5
99.5 993 99.1 989 98.7 985
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Table 2 Dead seed, fresh seed and abnormal seedling of field corn seed after primed
seed with difference rate of KNO3 and tested under laboratory condition.

Laboratory condition

Treatment' Dead seed %) Fresh seed Abnormal
(%)* (%) seedling (%)
T1 1ab’ (-100) 2 1
T2 0b 0 1 1
T3 1 ab (+200) 0 1
T4 3a 0 0 0
T5 1 ab (-100) 0 0
T6 0b 0 0 1
T7 1 ab 0 1 0
T8 1 ab 0 0 1
T9 1 ab (+100) 0 1
T10 2 ab 0 0
Mean 0.89 0.40 0.60
F-test * ns ns
CV. (%) 40.13 48.99 40.32

ns, *: Not significantly difference and significantly different at P<0.05 respectively.

' T1 = Control, T2 = Priming + HZO, T3 = Priming + KNO3 0.1 g, T4 = Priming + KNO3 03¢,
T5 = Priming + KNO3 0.5 g, Té = Priming + KNO3 0.7 g, T7 = Priming + KNO3 0.9 g,
T8 = Priming + KNO3 1.1 ¢, T9 = Priming + KNO3 1.3 ¢, T10 = Priming + KNO3 1.5¢.

? Data are transformed by square root vx+05 before statistical analysis.

® Means within a column followed by the same letter are not significantly at P<0.05 by
DMRT.

* The number in parenthesis refer to percentage of increase (+) and decrease (-) compared

to the control.
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Table 3 Radicle emergence, speed of radicle emergence, germination percentage and
speed of germination of field corn seed after primed seed with difference rate
of KNO3 and tested under laboratory condition.

Laboratory condition

Treatment'  Radicle Sfaedeifl: ' . Germination Spefe d (_)f
emt(e:/i;eznce emergence (%) (%) (%) (g:lrg:;j:; (%)
(roots/day)
T1 92 34.33 ¢’ 95 c 2356 b
T2 92 41.77 ab (+22) 96 bc (+1) 2384 b (+1)
T3 97 42.77 a (+25) 97 a-c (+2) 24.63 a (+5)
T4 95 41.89 ab (+22) 98 ab (+3) 24.66 a (+5)
T5 97 43.77 a (+27) 97 a-c (+4) 24.53 3 (+4)
T6 97 41.22 ab (+20) 97 a-c (+2) 24.90 a (+6)
T7 93 38.33 b (+12) 98 ab (+3) 24.63 a (+5)
T8 97 43.77 a (+27) 97 a-c (+2) 24.56 a (+4)
T9 97 45.00 a (+31) 98 ab (+3) 24.83 a (+5)
T10 94 44.88 a (+31) 100 a (+5) 24.50 a (+4)
Mean 41.77 98.30 24.46
F-test ns *x * *x
CV.(%) 7.66 4.70 531 1.51

ns, *, **: Not significantly difference and significantly different at P<0.05 and P<0.01

respectively.

' T1 = Control, T2 = Priming + HZO, T3 = Priming + KNO3 0.1 ¢, T4 = Priming + KNO3 03¢,
T5 = Priming + KNO3 0.5 g, Té = Priming + KNO3 0.7 g, T7 = Priming + KNO3 09 g,
T8 = Priming + KNO3 1.1 g, T9 = Priming + KNO3 1.3 g, T10 = Priming + KNO3 154

? Data are transformed by the arcsine before statistical analysis and back transformed
data are presented.

® Means within a column followed by the same letter are not significantly at P<0.05 by
DMRT.

* The number in parenthesis refer to percentage of increase (+) compared to the control.
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Table 4 Shootlength, root length and total seedling of field corn seed after primed seed

with difference rate of KNO3 and tested under laboratory condition.

Laboratory condition

Treatment' Shoot Root length Total seedling
(%)° %) (%)
length (mm) (mm) (mm)
T1 99.70 b’ 135.07 b 234.77 ¢
T2 116.05 b (+16) 155.90 ab (+15) 271.95 bc (+16)
T3 120.53 b (+21) 163.33 ab (+21) 289.30 ab (+23)
T4 119.43 b (+20) 163.60 ab (+21) 283.03 ab (+21)
T5 111.70 b (+12) 160.03 ab (+18) 271.73 bc (+16)
T6 11713 b (+17) 160.33 ab (+19) 277.47 ac (+18)
T7 119.77 b (+20) 158.40 ab (+17) 285.93 ab (+22)
T8 119.40 b (+20) 147.83 b (+9) 267.23 bc (+14)
T9 12597 b (+26) 166.17 ab (+23) 307.03 ab (+31)
T10 163.30 a (+64) 186.50 a (+38) 321.70 a (+37)
Mean 121.30 159.72 281.01
F-test * ** **
CV.(%) 15.27 11.69 8.70

ns, *, **: Not significantly difference and significantly different at P<0.05 and P<0.01

respectively.
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' T1 = Control, T2 = Priming + Hzo, T3 = Priming + KNO3 0.1 g, T4 = Priming + KNO3 03¢,
T5 = Priming + KNO3 0.5 g, Té = Priming + KNO3 0.7 g, T7 = Priming + KNO3 09 g,
18 = Priming + KNO_ 1.1 g, T9 = Priming + KNO, 1.3 g, T10 = Priming + KNO, 1.5 g.

DMRT.

Fanuanisvnassuandligiui nislnssd
\wande KNO3ﬁﬂﬁmﬁﬂﬂ’uﬁ:ﬁﬁﬂwmgﬁmé’mi
finswasuulasunisasadulnfiuandety
Tneanznsinsiudnme KNO, 8751 1.5 N3y
MIALEATANEEIRY AUENITIN LAY
NasINVeIFuUnd g TnaRu NN N ad
Lildrunsiedeusdiednou sedenaduna
loanann KNO, 4 lwss daiugidau
Tunsiiuianssuvesouly amylase protease
uae lipase Buaulasiiinamiidutglunsaans
91nsdsedluwdn (endosperm) Tusyning
nssenveLEn fet Ssanansavildnnssen
warmsaNMsYesdunaAsTuldEn R
(atly, 2539; Gupta et al., 2011) @eaAdoINU
N1SNAABIVBY Anosheh et al. (2011) fivnis
Iwsliwdadalnagnuansaudu KNO, wudn
anunsadsaiun1sesgyAvlaluauAINe1?
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1897UUBY Nawaz et al. (2017) finudn s
Insdiudnsie KNO, ansoLiUsE AV AIM
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AuenyadasyasiunatIlnaluaniiz
w3enanlansudnegnanzia (Pb) 1o Snts
dlefiarsanasinaesdundanuia N5
Osmopriming f1ae KNO, 87151 0.5% uaw 1.0%

Means within a column followed by the same letter are not significantly at P<0.05 by

The number in parenthesis refer to percentage of increase (+) compared to the control.
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2558)
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lugnmAtuaNanINLINGRY
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e URn1INUT AaenszazaINIAUInY
uw 4 ey livhludaiusiiunsedey
yIsMsiinusenuandsufuwdailails
HIunIsindeuwan dunisasrsaauluanin
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Table 5 Germination percentage (%) of coated field corn seeds after coating and storing
under controlled storage condition.

Storage period (months)

Treatment' Laboratory condition Greenhouse condition
0 1 2 3 4 0 1 2 3 4
T1 99 %% 99 99 99 100 99 93 99 91b 90b
T2 100 99 100 98 100 99 88 99 95ab 93ab
T3 98 99 99 99 99 99 94 99 97a 9%a
T4 100 99 100 100 99 97 95 97 9a 99a
F-test ns ns ns ns ns ns ns ns * *

CV. (%) 129 154 130 082 0.81 1.16 441 117 240 3.63

ns, *: Not significantly difference and significantly different at P<0.05 respectively.

' T1 = Control, T2 = Priming + H,0, T3 = Coating + (Priming + KNO, 1.3 g.), T4 = Coating +
(Priming + KNO, 1.5 g.)

? Data are transformed by the arcsine before statistical analysis and back transformed data are
presented.

® Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

Table 6 Speed of germination (plant/day) of coated field corn seeds after coating and
storing under controlled storage condition.

Storage period (months)

Treatment' Laboratory condition Greenhouse condition

0 1 2 3 4 0 1 2 3 4
T1 2465 2447 24.65 1217 1248 2440 2125bc® 2440 1021 10.33
T2 2494 2493 2494 1210 1250 2444 1996c 2444 9.44 998
T3 2451 2453 2451 1241 1238  24.00 2209ab 24.02 10.46 10.29
T4 2500 24.73 2500 1240 1240 2565 2328a 24.65 11.30 10.98
F-test ns ns ns ns ns ns x* ns ns ns
CV. (%) 1.39 144 139 1.18 1.07 1.65 4.68 1.66 9.66 6.82

ns, **: Not significantly difference and significantly different at P<0.01 respectively.

' T1 = Control, T2 = Priming + HO, T3 = Coating + (Priming + KNO3 1.3 g), T4 = Coating +
(Priming + KNO, 1.5 g.)

? Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.
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