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ABSTRACT

The objectives of this research were to know the effect of the type and
concentration of biological substances on chilli pepper seed quality enhancement by
seed priming and to know the effect of storage temperature on enhanced seed
quality. The first experiment was done to evaluate the suitable of seed soaking
duration for seed priming by soaking seeds in RO water for 0, 4, 8, 12, 16, 20 and 24
hours at 25°C. The results showed that soaking duration for 12 hours was suitable
time for stimulating seed germination as results showed high germination percentage
and speed of germination in laboratory. Therefore, this soaking duration was used for

seed priming in other experiments.

The second experiment was done to investigate effect of seed priming
with chitosan and bio-extract from plant on seed quality. Seeds were soaked in
chitosan solution (50, 100 and 200 mg/\), bio-extract:RO water ratio (1:500, 1:750 and
1:1,000 v/ v), RO water for 12 hours at 25°C and non-primed seed was used as
control. Then, the seed germination tests were done in both laboratory and
greenhouse conditions. The results showed that seed priming with chitosan 50 mg/|
had the early germination with the highest germination percentage and speed of
germination. Furthermore, it was found that the fresh and dry weight of seedling was
high in primed seeds with 50-100 mg/ | chitosan and bio-extract:RO water ratio at
1:500 (v/v) which significantly different to non-primed seed when the germination

was tested in greenhouse condition.

The third experiment was done to investigate seed vigor of primed seed



by accelerated aging test (AA-test) at 42°C and 100% relative humidity condition for 4
days then the seed germination tests were done in both laboratory and greenhouse
conditions. The results showed the seed quality and seed vigor of primed seed with

50 mg/l chitosan was higher than non-primed seed.

The effect of storage temperature on primed seed quality was done in the
fourth experiment. Seeds were packed in sealed aluminum foil bags and stored at 5
and 25°C for 6 months. The results showed that the storage of primed seed with 50
me/ | chitosan for 6 months still showed the highest germination percentage and
speed of germination which the early germination in greenhouse condition. The
storage condition at 5°C enhanced the early germination, high shoot length in
laboratory. Moreover, the highest of seedling fresh and dry weight also were
observed in greenhouse which significantly different to storage temperature at 25°C.
On the other hand, the result of interaction between seed priming and the
temperature during storage had no effect on different of seed quality and seedling
growth when the seed germination tests were done in both laboratory and

greenhouse conditions.

Keywords :  Seed priming, Chitosan, Seed storage, Chilli pepper
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2

WINWUG TVRC Miflanudu 7 wWesidud wasiiusnwiluusseinianifeandiau 20 wWosiius

a

A vy s & 2 a v & w I3 2
Laammmwlmmam IﬂEJLUE)?L“UMGWTJ']&N@WU@QL&J@@Lilla@aﬂ‘viﬁﬂLﬂ'Uiﬂ‘H']L‘UUL'Ja'] 4 eu

9

Turauzdaniannudu 10 Woasidud nazifusnerluussenniefiieondiay 40 Wosidus

= v a s & & & v & o ~ 2
Laaﬂ\lﬂmﬂqw‘lﬂﬁ']mq@] IﬂEJLUE]?LGUUG]F]']'INQE]ﬂSUE]QLllaﬂaﬂﬁ\‘iﬁaﬂLﬂUiﬂU']U']UL‘WEJQ 2 LU
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Yaan1 wazane (2559) laAnwdninavesszauauduluudaiuguazgamngiily

v 6 o o

& o ! s & ¢ I ° I3 saa & v oA
N1SLAUTNEIFBLUDILIUANITIDNVDAURANUT AN D I@EJUWLN@WWU@V]N@’NNGUU 4 520U AD

]

12,8, 6 way 4 1Wosidud lWiiusnuifieunnll 3 sedu Ao aunniiies, 5 way -10

q U 9 Y

[
=

sarwadua nulnuaaiudmdesnlianuruluudniuggeaunsainuinuwigamngivesls
Juszeziandu q widiananuiuluwdaiughiinazaiuisanusnenudaiugliunniy

AINTEAUANNTUTNaNaY warn1NUSnvLanTuSAmWesNgungiidaiusadnoienisiiu

Snwlel lnefilidesanmnuduluwdaiugnounisiuinm

WAANUGHAZAMN TN UDINAANUG

% =<

I3 o = ~ = A a @ A A v
LHAMNWUT U ﬂWﬂgﬁiﬂiaqa (ovule) Wi@aq"\]iﬁﬂﬂﬂwamLQimL@NWVﬁ@EﬂﬂLLﬂLLaU

3

EN

[ LY = 1

wanusnAfeuduudafignun 133 wazausasonduiuisilivsuiataznunIwyes

NanAnTIRnsIuanwarUsEdmugle n1sudnudaiugiindunisiuuiunasuaaiugn il

=

Py Fadulenmalinunsnslaldiugiivndlunswigdgn eiinnandnuazsigldliun
1

1 v
v ¥ [y ad v Y =2 [

TuLarATIANRBIN15VeIRUSIaA Wandnduudaiugnfdudewuiets waawugnd

ol

v

Ao nAkasduiunliaussouglunislinandnas (Uad, 2552)
wanNugTnunmRdediewrUszneu 4 Ussns (yayl, 2558) fail

9

1. AMAWINIWUSNTSY (genetic quality) vunedis wdeiuginanmasewnuiiug We
Wilulgnudtaeiianuaizusnng (phenotype) lulumudnuavesiugiiseins lnemsudnaée
WSV P AN MNITUSNTINTUABWIINIAMUANASUANTUGNWE-WITUS NN TInTLG NSWay

Y v U o e I v 6 v ¢ a
inas nMsUeaiunswaniuivangiugau nelinsnsivasuiiuguu nMsaeuiuguuluwlawman
WanTLg SUsluduraun1sAUNE? AABRLNITUSUUTIEAN MIARKENWAARLS N5UTTY
wianiugsadlalliiinuguu

2. AMWNIMENW (physical quality) Ao AaunmesdaiugAIUTINgWiulgy
P g = S o ' ° Iaa A ' 9 N vy
fdnuaiznieuand Awn Wvln wazgUsiadtaue lddadeuu liunnin w3esn Jeawnse
o ! (Y [ a < v 6 a o ! LY [ [ LY
AnualaluY R NSAUREIEATLE InasuawinsUTUUTanmudaiug Msfnuenuun
5 Y ! [ 14 Ay
UwinuargUswessdaivlanameaeinis

3. AMANWNNSESTINEN (physiological quality) Ao AIBNUAT AT IVBINAR
g Fadfeterivtadunmeluasmevenveatdaiug dausvliauasiiugity n1sdnnisuuasgn

& ® o & o 2 o <
TR lUMIAUAY NM1saRANNTY MTUTUUTIEA uagaaInsalunsnunwILan

g
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4. UnAnisauazuNas (phytosanitary quality) viunefis waeugnliilsauazdng

Y

a9 finundudeaniug Jsresdinsdanisulangniiunaannisauaziiat vsedlanuieuan

o aa

uginudazdedinagnudaiugavansialinddnvardumiemauivansesngrsiieleaiu

[

Angudniug Wewnd1esdensUfuR dmin 530157 waen15awwuen

Y

o

9NDIAUTZNOUAINATIVOINAANLG ANINONLEZAULT IS IAaTLSTIAE ey

= ) o & o v ¥ v o ! Vo a aa <
HNNER LW?’]%LU‘L!‘G"U"U8WH§7‘L!?1’W’1EIQJﬂJENG]‘L!ﬂa’Wl‘UBU’]‘lﬂ’sﬂﬂ’ﬁlﬂiUNaNa@Wﬂ FIMINNBDNLAEAINU

uaussvaudanugiindugsgadl omdniuginisgnuinieassingn (physiological maturity)

9 Y 9 9

[ & 1% < =3 v 6 a PN M v =2
‘Viaﬁﬁ]’mi%ﬁl%u1ﬂLLﬁ')ﬂ’J’]@N@ﬂLLﬁ%ﬂ’J’]@JLL‘UQLLN‘U@QL&Ia@‘W‘Llﬁq‘\]%ﬁ@ﬁﬂLL’ﬁ%‘MaﬂLﬁ galile audens

A a a é’ <@
Laamqmmwmmmmmaluma@

< y 2 o ¢
ﬂ’J’]&ILLﬂNLL’NLLﬁ%ﬂﬁ’iLﬁauﬂmﬂ’]W%aﬂLuaﬂwuq

WA NAUINITIUEIgNUANeETTINe Wugieiwdadnisiauianyseld

v
o o 4 <

Uminuiwasanulanssgafianuasiinanmiunisieniigs uindsingillwinazsy
= = a X o § v 2 o & = A 1 i

finsideunuANindY inlviRuamveawdaiuganas (nmd 1) Wenadulunisiden
AMAMNYBAUNAAILNNNINTY HHBenInMsideuveaudaildsunisnseduatnannwindesly

szrinnmsiusnevislunUasisenisiiuies wazlsauiuwdniug n1sideuanInuesiuan

a va v [ !

U s a an a A Y i vy Y aaa
Wugudsiliaunsandndeals uianunsaszaslitiasialaesfaadisnisufUiRtiumanegs

v

wNraNkazgnaedlunTuneuALanIsiiuigIdudanszuIunIsiiuInsudaiy

2N

(799UN3, 2529b; JuTe, 2553)
miL%auamwmuﬁiimﬁ%ﬂL%aaﬂuLmﬁﬂﬁ‘ﬁuaqﬁ’uﬂﬂ%’wmaﬂizmi WU WANIAR
a ¢ . a & a1 & & v o v A a
FumsuN (recalcitrant seed) AvLLAATILLE1LIS0AAANUTUVBWLAAIF1AI b LBINIE TN
poAuiiTinvesudnfianas wanlszaniaziongnisinusnwdu laun e1awnsn Urdy
’oJ Y] ¥ 1 Y] < ¥ d’ll a a 1 1
Wy wendy nww euu weade wie wazdean Wudu aududngeglugig 12-31
Wosidus Tuniansaniudy waneaslsnond (orthodox seed) Taua WAt 4171na
Ao MUz Ty Yawnd 818 ween1n ueilawme wasdnniavey Wudu @a1u1s0anmnudy
< v o Ve ¢ & & | - = Aaa = & a1
vauuanluiaslang 4 Wesidun laelinsenunseiiiouisnudidin duudaegluniiy
ANMUTUAIAINAMNUUILAAETNTZUIUNITNETANAININ LASYARVINAIINAILITOTUNS

< =

YOULYUAIUNANLNTD uaﬂmﬂﬁumﬁmﬁﬁnﬁﬁimﬁulumﬁmqqﬂ%mé’mwmitﬁauamwgq

1% (%
a = [ (Y

(Murray, 1984; Tuts, 2537) §94n151Uas UMY UILADY PAATUATLEIAUAILANIT
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Wasuwlatlusgiuwadllaudinisfsunlameaisivevesuinlufignivantoanund

ANNTNTBALARATUG 19U N1sInvaduAaTuganasasaunsialien

ANNITINYBNEA (seed viability)

MIFBNAUMNIDIUNEG

(seed deterioration)

Wlowdngnunn1eea3sine, LAnANY
18

Al 1 AnuduiusseineeuudussarMdeNnuA N LLAn

fa: 9298umns (2521)

nsiAsundasiiiaduluszndnenisideuauninvaaudanug (Delouche and Baskins,
1973; g51atl, 2557)
a A a X ! « & o & a ‘:l'
nsidsuwlaiindusenitnsideunu nveulaniudiinannsUasuLUa

st

madudaedinasnedunisnmresudaiuidaiminiundanudaanuiniaisine
w1 Tneiidnuarennisene uansoonlidusi

1. msidevanmuesderfiead (membrane degradation) Maldeyanmyedsdn
Sfuusnazifnfidoriuiad Tnedoriuivadueaudaiusaziinanugyidoauandilunis
muauuazinivasazanelinsluwadfasdunailfarsasluwadiianisslnasen
ueniwadiilowdeldsuanudu viadoriudatusudadluih nistavesansineg meluimed
wfunndunusedunsdeniidindy Fanmsilvavesansluwieannsonsaaouldlag

n3inAn1sualnih (electrical conductivity) 09UNINIUNSTUBNEATLS
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a L4 .. 3 o sd v ada 1 =
2. Manssuvenouledanas (loss of enzyme activity) lwdniugnddliinagazd
6 [ a 1 al a a a
wulgdnglumaanateaiin 1wy flalasdiua (dehydrogenase enzyme) NYMIUN LBTM
Annsuan@iaa (glutamic acid decarboxylase) ogluiag (amylase) WAnALad (catalase)
¢ a . a & Y a & a a
WosoenTLad (peroxidase) hazilulaa (phenolase) Wusu Wamaainisidouaniw
a ¢ 1 = ax ~ N g
Aanssuveseulwsiivarilazanas Famsanaaaulalagisn1snsiaaeunadigadu
WS masfeuyinduediaunsvate Wy An1sasiadeunisvauveseuluislelng
Aua IneSimasladen (tetrazolium test 3 TZ test)

3. 9nsnnsmglaanas (reduction of respiration) nsmeladunisuanseanves
Aanssuveteuluiinieg Avhaunuiulunisdesaasewnsazauniglumdalmdundanu
Nglunisindsudivarsenisiudidiunneg vesrussuiiieullulslunissenuagnis
Wiiulaludundt duivludaidenaninaunmdnsnamelaazanavinligayde
waslunissen nsnTIvaeunIsidsukUaweIdnsintsmglavilalagnisgdndiuves

¢ s & ! ! a a q‘ 3 v v
asvaulneenladniudnuanUdeseanuirelsuinsveseandiauiudagadululy
(respiration Quotient; R.Q) wanfitAusneliuusuideununinaziia RQ. WuLINTY
Mililosnudnaunsagedueandiauliesas lusaeiivanUaesasueulaeenlediiiuiu

4. nsnlusiudaseiiudu (increase in free fatty acid) wanfsilvudussdusenou
%an dnazdinsdevanimiininudanfiudadussdussneundn Wesanluseninanisiiu
Snwdniugiillafuiuesdusznavaznuinuinnunsaludiudassiiuiy Weswinianssy
vosoulasilaiva (lypase) Mvimihilunisgegaangludu (storage lipid) Fvogluzuvadlns
nawwalsa (triglyceride) vasnsalusuliduniiwesea (glycerol) waznsalusiudase duuan
Wuglinsnluiudasygeds 2 Wesdud wansinudaiudiinsdeununimaeudiegs inliin
nsnlviudaszavaunniulundenueignisiiuineianiiug

I v Ao W . . . 2

5. wansenlaluanniindeniinia (narrow germination environment) TaUnd

[ v 6

a v A Yy O 1o A
LHAMNUT ﬂ'ﬂ']uﬁ’]ﬂ'ﬁﬂilm']ﬁﬂ@ﬂlmuaﬂ'TWLL'J@a@ﬂJELUGU'N‘V]ﬂ'J’N@QLLG\@W@@lﬂQUQQ?j@ LRI ®

9

WaALFaUALNANZIDN A lUANINLIAAUNADUT1991TA LU Tudlne TuvasNwaadou

a

I3 4 1 1 a { ~ <
QmmwLaﬂuaaawm'mqaalﬁlumwammmmzmw 10-40 23R d LLG\IU“U&!%WL&I&W

FouAMAIMUINTUYIVBIRUNYTAIMTUNITIBNITUATAY LAgllandza1uns0dantalutlg

QUMHTENING 15-38 per Aty
6. dnsINTeNTBINEANUTANa (slow germination rate) AR UNEOUAMAIN

s =

gapsanunsasenlaniuuni LLGIIéJG]'i’WL%’Jiﬂﬂ’]iﬂ@ﬂ%@ﬂLNéﬁﬁUﬁ‘\]zaﬂﬁﬂ Gmmnaﬁqmﬁmmaﬂ

]

1991 N19MS19@0UENTIN1SI9NVNUAAN LA lAeNISTAAIFTRNISI9NVDILLAR
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o

(germination index) #uN8E HATINVBIERAIUTIWIUAUN N ULARE TURDTIUILIUNAINS

[ 14 ! @ a1 v oA ! @ < ! & adAa 1 o o«
wnglude Svndtudadiaiduiinisienguansinuaaiauudussgaininuannien vl
N1399N6N

7. anuanusalunisiiudnwianas (reduction of storability) Wwanwugideu
Aaunmasnaliauansatunsiuinwanas lumsesivaeunmunmmaaiugiietiunld
Tupsuszdiuanuanusatunisnuinwnfeuldiuegrawnswane fe 38n15i5ve1gveudn
Wug(accelerated aging test 38 AA-test) Inansliiwdnlisuanudunazaumgiigdludag
srgvlamilnnuuiavylafsivangand msunsinluuseiliuaa uenaninisiseeyres

[ [V o v < ] -3 < a a [y '
waaiugdiansalldinewssuisumiuanansalunisinuinwvessinyiameiuue
WNNgUNTonaiseiule

v U

8. dmIIN1TAsytAvlaLasWAIUIYDIRUNaIanal (decreasing rate of seedling

=

< [ = @ v [
growth and development) WaniugidauaAmn1misLantegasdaiuisosenluanin
v a ! o a a v v ! v ¥ ' & av
wlasugnlamuund winiswawikaznissyiiulavesiunaiagasudiedindnwudanly
Foununm wennildsdwaliniseennen n1sianavisefnuinanad
9. FYFYAIUNUNIUADHNINILINABUNUUTUTIU (loss of environmental stress
resistance) Lwaaugdeununmazdwalifundiinuaunsalun suuRanmLIndey
PRAUNG WU AunduantansvinifleinAuwlsusiuresgungiuazanisuds Wu
AU MsaTIREeuAMaNURlunIsagdenunuIuRsan I nkInaeuwlsUTIY 91E381s
nagouluanmeIN1AnuT? (cold test)

10. @t anevesnuna luulasugnanas (decreasing uniformity of seedling)

' '
a

wanwudMdsununmusnainaziinissenidindrduinlidundfinnununiuse
anmuwindeuiiiaunfanas Induannglidundrfinisadyfulaliadnaueiduy n1sesn
fAan Msfanauaznsgnunveuda linfouiu
& o & 4 a . @ o ca A aa
11. waawugiuagud (changing of seed color) LNAANUTVILADNAMATNITNEVDY
wan Wasuwlasluandy Wy wisnfidgaaladieinnisideununindveuninaznuesas

WatAusnwidunaiuunsailawasiinisdudaduianasn

12. nandnanad (yield loss) Wetdwdanugideunmuninlulgnudidnassentaly

9

wUasUgn wallenisasyiulaliadnaue Wauin1stazdmwalilinandnaininuandl
\douamNIM wanANTUFWI VRN NUBINANENAAMIAIR LT UIY

13. AunainUunAiNNInTY (abnormal seedling increasing) AuUna1nIzaNLUER

[

a4 I~ a a i 2 aa a A & A 3
‘V]Lﬁ@ll@mﬂ']‘wf\]ﬁll AWULAIUNAUNFUINNINUAANLAUNTNG Lu@\‘if\]qﬂLu@Lﬂ@ﬂﬁlﬁJIULﬂJa@l

9
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uduinnsdeNan vz en g Ui lmAnen1siaunAN1d@ugIuINgT WU 115193
Y8331nHAUNA Yatesinna iansveinvaailiodeinsgydiueanililiaunsalnaiumile
Afule

14. wédany Ao Wwanflilen dnwazUaE ®3e 9198w UARTUUULLER

N1SNAFBUAMULYILTIVIUNAANUG

v = 1 a [ [

mwmaﬂsuaqmé‘mﬁuﬁ‘ﬁmmﬁwﬁmiaLmﬁmﬂimﬂaﬂwmamm LHANNUG

9 v Y Y

Lo

817

]
§ @ v =2 <3 faal @

wdeadlivesiduinusengs eswnanusendudiidintinunmveaudaiugng win

q 9

o | ¢ <

Wugndesidudanuiongerzlinnuddings wonainAUeNLEIALLIMTWBLNEATUG
v oo ! o w °o & = = o 2 o saa

gaudrudAgrasmnudnialunisugniiy iewinmsihyamdniusniianusenwazay
LiusegenUgnluaninudas wasgatuazainnsosenlan lugnimwindousigeg 7l
winzay vseliauwUsusiuresanmeInalaaniiyaudninanusengaviiduuaay
BTN 19U anngaunll Anudugamsenniuly delunisnadeuniunlusaves

& o & 1 A a yee o o o 1 ] = Y 3
winugusazyaNndnladsdauddgliseduninnsmaaeuninusen FslunisAniudn

[y

unansnadeumLseniifvualifin g mirewdaiug WunsmeaeuwuinsgIy
fameluiesufoinsfiinismuauanmadondniunisseniivanzalud ey
oaumail uazuawiinsnaaeuinudrinduanmiimanzauiigadmiuasmaaeuaitusen
voswiafianneg Fafuudnazuanidneninanengiaaluaninundoudnaninaaey

wiilawdngniunvgntuanimudasianimeiniawlsusiuazyilidneninlunisienanas

= ER U A% o Y A Yo aa s &
%QQ&M’]ﬂMi@u@SWQUGUUﬂ‘UaﬂWWLLQ@@@QJWW?ﬂ;@ﬁU (umWQﬁ, 2556) u@ﬂf\]qﬂueLUﬂ'ﬁi']ﬂﬂ']uma
Wesiudnissenfinageuwuuinasyiuszsdunaveiniseenasauiloduganisagou Feay

Linsrudinwdayatusoniiinzedn Sauseniindouiunseainanatunioly daludalad

[
v

NIVAFEUANLTILTWOUNGATUT AN TaLUoDNARNLFURUUANY TiRadl
1. msnageunisiasaiiulatarn1suseifiunnuudsswesdunan Tngfiansan

NA1 sasabull

v

1.1 svdanusilunisienvesudnitug (speed of germination index; SGI)

<

LﬂuﬁﬁmﬁmnaaummufﬁqLmsuaaLuﬁﬂmﬂé’mwmsmm L%’JIUﬂ’]iﬂaﬂsUaﬂ

s

[ LY LY L A & a & 1 1% 1 < o & < v &Y =)
bUARNUTG I@EJEN?TEJ‘Viaﬂﬂ’]i‘V]’J’]Lllaﬂ‘VILL‘NLLNEJE)ZNEJﬂVL@E]EJ'NTMLi’J LLGWNHL&I@@WUﬁG]ENthI

9 9

N3N 35N15vAR1eiuNITNAARUAIINIENNINTTIY Bee1vimudlUaleiu ek

N1395391UN1598nY U Taeluainfuusnfiwdnsenauduganissen 9nUudINanIs
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Usziiunlalumunanduaiasiniseondelaainnasiuuesdndiuseninesuiudundineen
ARINUIUTUNRWINE (3299UNS, 25293)

12 thwidnuiwesdundt (Seedling dry weight)

Y v

< < 2 o v Y o v &
LﬂUﬂqimiT‘ﬂaaUﬂ')quLLSUQLLiQSUENLNa@WUﬁ:IWBisﬁuqﬁUﬂLL%QmaﬂmuﬂfﬂLﬂu

a =

g Inefinannsiiuaanimiuudasegenlinunanasgivlag Jenainivinurues

Y

Y a 1

AuUNAITININ 35n15fe duindaunnizluszaziiaivila ntuiidundnsenisnuninine

[ [%
o Y tY

Umiinuis lneniseunguungll 70-80 ssangadea \Wunaiuiu 72 Falug 91niy

UsziUNaIN AL SIVDILAANUIMEN LTI UDIAUNATLe (R297uns, 2529a)

s

2. MIganiug

3

a

nsissoganiug umedanduszansam wazdeuldiusgaunsuaneluagiu

Tunsuszunanmludiuauuduswotudn waziluldlunsviueeignisiiusne

s

waaiuglid Tngauinutinnaaeuwdniug (AOSA, 2002) WAZaNIANNITNAABULNE ARG

3

s =

YI1UNYA (ISTA, 2003) Iairunlduseiiuaundalsvatuaanus 3935n1siwaulae

9

Dolouche wag Baskin 5¥1319 U ./, 2508-2516 (Faan, 2550) laeiinannns Ae viliudn
Wugegluanzpienagetng Mnaamglivazauauduinsgs lneuwdanuglulilunng
AMNTUFNTINS 100 Wesiud wazligamngll 40-45 ssmwaided uszeziian 48-96
Falue InenishisseznauazanimaumgiazuanaeiuluTuivedawdaiug wasndsain
<3 Y v 1 ¥ o =3 v ¢ @ (3
wanldsuan1izfinanuasviiudniuglunsisaeuilesidudnusenuinsgiu lnen1s
Usziliunavzgaindinsdudniuginnuudusigeuinzdindivasidudaniuongand s

& o & =~ & v |y 8 = 3 ° s & &
@qQLﬂJa@WUﬁq NI9AAAUNYARNUDY LLHDUNTANAIINUYILUTIANUDILTUAAINUIDNILANAY

a

1nvdaiongmdaiiug Fea1nuanimaaauaenveAnTUSINIUNTIS 0 uE R
anuduiusiuanusenluuUagnluaninuindensineg Favdnnsissengsdananlsiunld
Tunsuseiuanuudusdufiavatssia 1un 91lne dauen fnnieavex dhe veuiilng
F13vine Sundes wadly wazdnand JWudu Faan wavdhedas, 2541)

49191 (2538) laUszidiuanuudanss n1593aiRule wasnandnueddimies

o & v & a 1 v & & o ed 1 ] A a
Wuq Ul 1 WHQLGUENELVTN 60 LLazwuq an 1 ﬁ]’mLmaﬂwqumuﬂ’lﬁlﬁﬂmqwqmwgu 41
< v Y]

asmalded 1wnan 18, 36, 54 waz 72 alu nudnudaiugdundedlunnszeznins

@

areuaziiulintgldaninlinivauaamgll waaliesiudainusendiomizluann

I

voslfuRnisgendnluaninutas Jandaiiniunisissoneduszeziian 36 wag 54 43l

< = s & ¢ = Y & a1 & o
L?,JE‘W]‘\]%ZLILUE]’iL‘ZIwﬂﬂ'J']JNaﬂiuaﬂ'lWLL‘UaQLV]EJ‘ULV]’]ﬂ‘ULllam/]NWUﬂ']iLﬂU’iﬂ‘lﬂ’m’]ﬂﬁgm’]m 1
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Fou drumdafiniunisiseony 72 $2lue TuiugiBedlual 60 uaziug an 1 szifiuminiy
wdafbihumaifuinwiuiuussana 2 Weu viie 3 iweulusiug wa 1

UTe1 wavAnle (2553) LAANYINAYINTEUIUNITLTIDIEWALNTEUIUNIT
osmopriming fBN1538N kAZNSLAA peroxidation product luwdaninmu Tnenisiseeny
widafigamgdl 42 ovnieaida wazamutudinivg 100 Wesidus Wuan 0, 5, 10, 15, 20,
25 uay 30 Yu wuindenaivesnadsorgfutulssavinmlunissenteuuinazanas
1floaa1nn 191390y mAnninuausinliuTunaves peroxidation product LA total
peroxide waz wasuladadles (Malondialdehyde) iAnannisgesazasvainsalusiud
Hudruuszneuvesstiuradiiviinaifiuunniunusseznavesnisisoigiuda lneuiina
794 total peroxide waz Malondialdehyde ifintuagssniialuiufl 5-10 vesnisiseeny
wazfutufisndniosvdannniseeny 20 Fu Suandliduindlowdaiansdeunmninae
\AUHA3e1 peroxidation Tuwdnundudesaliiaa total peroxide Wag Malondialdehyde
Funntugng wasdlewdandnmiuAanindessunmlussdufiinnauigeings e win
ﬁLéaaqué’wm 20 YU U§jATe1 peroxidation #30U3U104Y0 total peroxide Wa
Malondialdehyde lifinsiasundag ?\]3Lﬁulﬁ’j%ﬁl’e]ngﬂ‘W%ﬂ‘WJWULﬁﬂﬂﬂﬁLﬁaﬂJQMﬂ’]WNWﬂ
ylsUAAseg TudnfugnasdmardemuiTinwareudusmwenudaiuganas

stude wazaywa (2561) l9Anw18n3navedszuziaainisseIganiugne
AuaudAneas e azAuautAin@uadlutlnativieisastlnaniuiey lag
M3i39018 Wuan 0, 72, 96, 120 uay 144 lus wudvswavesnaisengdaariliiin
msdouqanmudsiusludnlnadnmier wasdnlnamiufiauandieiu Tasfiorsan
NnAuaNTRn1EITInet nudssegnaminliudaiusdnlnadauniadauen was
Sasnseigiulnvesiundianas Ae saus 120 $alustuly wardrlnemudfives fe 72
Hlastuly deiiiosnniasiengudeiudnTnadrnien waedrlnamiufivny fuar
THaanwsenvosuda uagdnmnisiaigyivlnanas sauafanssuveneulesl uAnaiad
(catalase enzyme) waginosoon@ina (peroxidase enzyme) amasauynafunIsfisduves

s

a1slalasiaudeseanlen (H,0,) uay uasulndaslan (Malondialdehyde) Mistiifiagann

6

nsssenganiugidunsyiiwdaiudiinianssunismglaseduwadgetu Fadunis

]
v

UanUdogansndsny uaganseuyadasegely fanshanseuyadassivsunagaunniiuluae

Y

a

finansznuneasiluanadug Weswneyyadasuiduarsihidenisdviiujisendu

astiluanatnaudes wu nsaluiuiidudiutsznavveadoiuead Ni3enin Ujnsenada
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Weseanfnduazdamaviniouwadidoanmiinn1ssilvavesansoanuenead wagdna
N3ENUADANUTTINRAZAIUTILTIVBLLAANUGARAS
3. nmsdaansihininveawdaiug

<@ =3 [V [ 1 o [ o
ﬂ?iﬁ]ﬁ?‘\]ﬂ@uﬂ’JWlILLs?NLLN‘UENLllﬁ(ﬂW‘UﬁqIﬂEJﬂ’]i?ﬂﬂ?ﬂ’]iuﬂWﬂ’]LUuﬂﬂi’m

[y

Uunaansisilnassnunanudaiugly 24 4aluausnvesnisgaduin waaugndaiy
LIS o AnT UG oURAMAIN LHRLTAd T oLEadINLUTY (cell membrane) 9%

goudeanimnsininuan s winnInudanuniannuwdusegs dnavildansenge wu
a - a a el ) [ 1 Y A 1 =3
n3noziily Winia waza1sdunidoun luasenuueniuinuazaratgegluinudiudn
v & A o oA 1 & o ° o v ! I3 ' = Y]
aeduliednudwaaluinrnisualiihasilinsuinudausazyainissilnavesans

1Y <

wnusetey Jamaflavzluiuauudausiuaznisideuveundn As luwdaldoununin

a0 o

wildnfidanuudusiinasdanmsiiihgadendenuigadideanmnisinivans

o

= v ! ) 13 LY s [y 1 a v =)
f\]wﬂ‘wumimm $aluasenunaniudaunn (3799uUnNs, 2529a) PNAIBYTINTUIYVBIY YU

warAME (2544) AnwiANUFUNUSTEUINUSI N AT s L LaTLARLR NN S Iaaanann

a

v <

wiafuauammdaiuiiidasiuglnuiu 9 wuindewdadouguainyiliuium
Tnunadenuazunadonitlnasenainudniuindy luiusadeaiuiy e uazems
(2550) 1891U1 asazareiilaonanuiaiusninuuiuinnduies s musngins
Aougunmvoudn warnuUiuunisialvaves K uwag Na* dfutunudnanisiden

AN uin1s3lnaves Ca?* asdivSunawinduluwdaiidouuas lidounmunin

o/

MILNTTAUANAINYDUUAANLS

W INNFUTUUTIEN LA LTUaY xlinavitbinaninnisinunien naeudn

[
=2

AUy ueildlanunsavilinan nneassineluiuaueen LarANRTMSIveILAnTUS

v ¢
1§

nifndaainulasign Yaglulins@inydsnmsfiaevinlinaninmeiuadsineiveuudn

po))}

¥

TuginYumraRInnsUsulaninveaniniug lnedzdeddesiauiainraivaiunis

13 1

4 = v LY < Y [ =2 o & [P BN aa &
LALADINNITINNITAULLAANUTDENIUTUTTUU %Qﬁ]zﬂi%ﬁ‘ljﬂ’ﬂllﬁ%i‘ﬂl@ FILIYNITNITUIN

]

“M3uNIEAUAMNNUDINEATUG” (Yeyll, 2557)

o

msensziuaunnveandaiugilumademildiuwdaiugnend i uneanudy

| Y & o ¢ L. & A w ¢ A Y & o sa
WU N19NTTAUAIILIBNVBIUNAANUT (seed priming) FallTngUszasAiolmudanugd

]

=

s & ¢ a I a X v Y a v Ao
Lﬂ@iL%umﬂ'ﬂﬂN@ﬂiﬂﬂ LS HAIMLLYALINLNHY U AUNATHNEUUINIINAVY (U‘QJ}I, 2558)
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N13N52AUANIBNVDANAANUG W3N15YI1 seed priming

s a

N13NITHUAILBATBUUAANUS Ao N15NANTY Hiaudwanuglull n3e

]

aa ¥

ansazateNlaututumnzal wasaeslinisidadedus squme wu n1sufuanisiu

anmaauainmuzan Faeszeznainshiwdalasuanusudignislumdanuiuiie

Y

wearyi lindniinisiudsunlasnssuiunsduaiiuazassinenie Mandunieluves

& o & = a o 9 Y & o sa a Y N | o 12 v a o g v
LHANNUT ﬂ\'m%llwa‘ﬂ'ﬂfwLllaﬂ'W'Uﬁqllﬂ']iLG]iEJiJﬂ']']ﬂJWi@iJVV‘U%Q@ﬂ LL@HQIMQQ?S@UWWWIW?W?]

q

100 lngwanvziunsgauituszesi 1 (Phase I) wazszeed 2 (Phase Il) wda1niudan

wanuanauduadiedluseduuusnieyinisiiuine waziluugneield (Bewley

(% s

and Black, 1982) n1snszfuausenvaudaiugidunsyiliudaimuinissenledly

.,
seiuiRafunielndifesfulugadaiugiiug feazdmaliudnsentfis) Weddudnssen
GR I¥dundfiuduse uazdmainlilanananiiudy (Rajou et al, 2012) N13N3LAUAIY
sonvosudnannsai lldislusdaiudin Winon wagivls Aduwdaussinn orthodox
seed LU nemaUd 130 unBeine munyiu Auvdos wazdn (Hudu
MIpatpdaiLs gnuuseendu 3 sve Kannil 2 uariisanBen el

i 1 o ¢

2829 1 (Phase 1) : svpggai (imbibition phase) luwdauisniaAnds Jso1ad

" s = P % v vy o & - | < a £ o 2 o ¢o A
AIMIUINDY -100 MPa Lll@LllaG]VL@TU‘U']Llla(ﬂﬁ]gﬁ\]ﬂuq@ﬂ']ﬂi'ﬂ@lLﬁ'ﬂ@ﬂ"\]%Lﬂ@%UﬂULMaﬂW‘uﬁqWQVI

iauarliitin lussoviinelusaduensdaiinsdnisssveniede sadnsgeuuey
dedevesetunzaneg meluwdn warlutrwhevessze wulvdaslundnasSuvhem

szl 2 (Phase II) : svusdu (lag phase) nioszornsasuwlamisduad Hu
SrusTEAARNTTUINNNSILNUBATY mﬁmﬁma@@ﬁwamm Eiamaiﬁﬂﬁ@mﬁﬁ’m wanil
nsdaAseinsnianasn wazteuledisneg axvhauinniy fnsgevaanvanstuanalvalv
Enasanunsaazaretnly ieldiduundiemsliduseuditduasa

sz0zf 3 (Phase Ill) : szoznsasaivinesduseu (embryo srowth) luszeyil
dedonsy Tnsamzdwesnusnida (radicle) Snmsulwazdnfasseadiiniu s1nas
LN AIANDBNLY ﬁmaﬁﬂﬁl,ﬁmms@ﬂ%’ufwLﬁu%uaﬂﬁq3aﬂL§a mﬂﬁ?ul,mﬁmﬁuﬁ:%ﬁms

fimusisluaudusundritauysal (McDonald, 2000)
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Water
content Reversible

Phasel Phaselll Phase lll

Seed imbibition Metabolism activation Growth - cell elongation
Radicle protrusion

* Energy metabolism

* Regulation of oxidative status
* DNA repair

* Cell cycle activation

* Reserve mobilisation

* Modification of hormonal status ¥
/
/
/
P T e O e - il
4 \ / j
,/ \ Cellelongation ¢ Final germination
/ Priming treatment \ "
/ * Hydropriming \\ : |
// * Osmopriming ) Dehydration |
/ Hormopriming \ | Uobtiad
/ Halopriming \ i == 4
/ * Chemical priming \ | == = == Primed
* Bioprimin:
/ S | Storage |
/ b oo of/ -
/
A //
1/

Time
Ml 2 M3ganveRdaLasiansIua1 NAnulunsin seed priming

fa: Lutts et al. (2016)

Uadeiifinasionisnszduanasanvaaudanug (seed priming)

(%
=< 1

NMINIEAUAMNIBNVBILAATUGHTEAf19 FsUszauANd S aviselituTuegiu

SnSnaandadevatvesemieiu deauisanenidutladendnls 2 Usenis Ae dadenielu
'3 I3

winug 1wy vlaveundaiug e1greadaiug aunmvesudniugiiudu waziade

9 9

AMeuBNUANITLS 1wy gl eenTiau uas vllauavanududuresasnd szezailunis

WHLAANLG waznIanANTULARNLS (Yadl, 2558)

4

Tadanneluudanug

4 [ v

1. yfiavouudanug wannugiivurazvidadeulidnvazninionin uay

9

paAUsENaUN18lUNAALANAIITY A1TNOUALDIRBNTSYIN seed priming F9A9Y LU

a ! 13 LY 4 ¢ 13 |
YUANT hazALUE (2553) 'ﬁ'IEN”IU'J']LllaﬂLLGNﬂ']’]WUﬁqUQﬂ“UGLMLUE]iLGZI‘UC‘]ﬂ’J’lﬂNE]ﬂ BAYAINYUNIT

v

IPNFIgaLilaLuangNNIEAUAINENAILEITAZa1Y mannitol Tuvaeniugdln wagiug
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1038 Wiasidusdninusen wazArdwiinissongafigaloluangnnszAuninueoniig
asara1y KNO; wagansagang Chitosan
2. 91gvanudanud wastusiiivinvuwiuludnlderevausswonisnszgu
< v 6 . . 1 1 2
ANNIDNVDUNFANUY (seed priming) L¥U Bray (1995) 118971UINNTNTLAUAINNIDNVDY

wanwug (seed priming) Auwdniuglndaziinisdenusudrundnnsolussiuwadlisins,

! [ o saa A Yo & P < Y 1 v VY 1 = 1
ﬂ’)’?L‘J,Ja(ﬂ‘W'Uﬁ‘V]lIE)’]EJTJWUL%J@I@?U?’YJ’]&IGUU LuaﬂmﬂL:ua@‘wuﬂwugﬂﬂix@uiwmuaaummmm

9 9

o

wadwazimunlugnisseniisinsa vilifianuadanevessunduinnInuaniugiiy

SwAdunanuiy

1%

& @ ¢a 2 aa Ada a6 & ]
3. ﬂmﬂﬂW‘Ua\iL&Iaﬂwuﬁtiuﬁlu IULNa@WNﬂjqﬂJ@J%’J@WGHMWﬂ MNIDUAITULLA N

9
YDI3TAUANAIMIAINUGABUNIINSTAUNSONIzTiNalianTuGTAnau TRV a3 TINe
L < [V g £

WANANNAY TRTZAUAINDN LATAIIULTILT Lﬁaﬁﬂmé‘mwuﬁquuum NILAUAINUIDNAIY

9

aa ! = [ [ = d' ! @ 1 IS < v ¢
T8N196199) BeudniugIiinsnauauRINwANA1IAY (Halmer, 2004) 1y Tunsaliudnnug

-dl L4 = a d‘ U 2V
Q‘MQWWQQ“\]SWUﬂWiLUaEJULL‘UaQQﬂJﬂ’]WUE]EmiE]LLV]UI@J@Jﬂ'ﬁL‘UﬁEIULLUaQLaEJ NaINIINTSHAUNTI

< v ¢

38N AIUUAATUTAUAINUIUNAIATANAINAIENUNITU A ULUAIN1IAUAUNINT

99

NP Ingludaiugaun a9z un MALTUBE19TRLaU AL 21NN1VAABITY

v 6

a3y (2556) laivi solid matrix priming Aumdniuguzidoma 3 szAuAmAIN fio WaANug

ol

[

AMAINE U1unas wagen 1dad1u9en 90, 80 uag 70 Wasidud anudnsiu saududan

o

fianane 4 ¥ A calcium silicate, vermiculite, zeolite wag talcum INNITNABBY WUIN
whnnuguaarszauauaIn In1snevduesfiunnaiy Ae waanudauningsdnis

{a o

MBUAUBINANU zeolite wag talcum wiaugAmnIMUIunasdinIsnevausIifiu

'
s o

vermiculite wag talcum daum%ﬁuqqmmwmﬁmﬁmauauaaﬁﬁﬁu calcium silicate way
vermiculite uana1n naun wazaney (2551) lEAn® NaeIN15¥ seed priming fae
asiailviasineg demsdsunvasgauninimdaiuswinmu lasdiudaiuginiunigiss
918 0, 3 uaz 6 u LU seed priming Meansiall 4 llafie Vitamin C AULTNTY 200
me/L lunan 12 F9lus Polyethylene glycol 6000 arududu -1.5 MPa tluiaan 6 Su
KNO, anududu 3 weosidus 1Wuan 6 99lu9 uaz KNO, anudadu 1 1Wesidus saui
KH,PO, Audndy 1 wWosidus 1uran 6 41lug ﬁqmmﬁ 15 aeALwalfud Nan15Ane.
WU N1INITHUANNIBNTBRNAAYNITI IRLAATLTAuen wazausalunissenves
wanfiuanniy §938n59 seed priming #283a131uT Aududy 200 me/l Wuan 12
Falus fiwavi liudaiidonganimlnenisisseny 3 fu fianusen uaganuialunissen

WU luvaeinnsvin seed priming $78 KNO; A3l dNdU 1 1Wosidud sauiu KH,PO,
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[y

aududu 1 wWesidud Wunan 6 1ilus dnarenisenseAuaun e uiniugiIung

13981¢ 6 U

4

Jaduneuanuaanus

9

1. anngdl WWuladedrdyrednsinisgainvedwdniug wazn1sazaieveeans

9 v

v

ilasinee) Tutneie (Bradford, 1986) n1stdgaumaiifvanzanlunisnseiuanuentauudn

9 Y

Y

ug (seed priming) azdwwalviwdniudiinan Ay Fuudausazaiiniinisnouauase

a

gaumnInmunzanlunisnseAuamenvesNiniunnaeiulueg fuiaiia wu duuush

Y

! a

WazAMY (2559) 51891477 NITWYLNAANTEIRsUWAS UL AaunAll 5 asanwawdaa vinln

9 Y

a

& &€ < a é’ 1 [l 9°; P S
Wasidunlunissenveamdaiiuduainniinisuiludifieamgil 25 ssrwalea uay 60
aarnwadea TuvasiwdanindesnisaamginunzadluseninnsnssAuauieniiegis
Osmopriming lua13azae PEG 8000 f1Ausinadngvasll -1.0 MPa igaunail 25-30
DeAgaLTYd (Ozbingol et al., 1998)

a @ [ =~ aa °o w ! v
2. aan@au Judnladenianlinnud1fAydonisen kagn1snszAuNIT@NUes
wae setudsunaesndiauluaisazatefldlunszuiunissenszninenisvi seed priming
tuflerudndusewdn winswdafvusazyiafianuseulmssysunaeendiaulunisien
wansineiy Inevialuwdndosnisean@iaulugag 0.005-21 wWesidus (Bradford et al., 2008)
Aty :neATEYes Ozbingol et al. (1998) Wu31n15¥i1 Osmopriming YoLIAANUGHINUAZ
uzewmemglszaunadsalidlelivsunamnududuvessendauluaisazaisgenin 10

s & & awv aa e = ¥ 2 o &1
Wosidud Tunwideves fi3ns1 wavame (2560) NFNWINATBINISWTENNSDUNGATUTHD
ANIBNLAZNITIASYAUTAVBIAUNE NN WuINNEANTATUTUIEeTINIuNISYY seed
priming lnen1sugiwanluaisazats KNO; Naatududu 3 wWesidud Wuian 8 dalug
Sudunslionnia 45 uiiisedalus wazuuwanduna 24 9l dwavihliudediausen
aan warldhanadslumsendesniinisliliennia

& v Ao & 1 % = % A a Ay
3. uwa Wudndadendnludonissenvesudn uudaivursviaidenisuasly
113990 LU LWwaansn e1gu uzdiawna Ann1au1iUad wasdnniarenusaeug (Jude,
2553) Ingnshinasvaznsziuainusenazdieinaienisinimvesudn viliwdnauise
39nlaRTu (McDonald, 2000) wanfivu1esdngeanisuasionszAuAuIonouanty
srezIaTlaniaviniy Hemandez-Verdugo et al. (2001) $18971UN1SN3HUAIILIBNUER

W3n (Capsicum annuum L. cv. Chapeteado) A28@15a8a78 GA; A1INLTUTY 0.05

Wosdud Jusvezian 24 F3lus Neamgll 25 esrwaidea Tuanmie dawaliwdadag
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sonUszanad 50 Wosidud Tuwuen d18nslonas 12 $rlusiume eiinavinliuaniiainy
39nUINN11 80 LWasiHus
4. vlawazAnududuvedans N1InsEauAUENYeNAnTUS (seed priming)

anusaldansineg Ninasenisduasusenvonudn wu lalagiu dnlndinim a1smivay

=] a a

n9RsAvlnvesia Indu Inunaw@ouluinsy (KNOs) hag @15 polyethylene glycol

Y Yy
|l o =2

(PEG) Wudu winidiuiuauminzauiuiivunazsiin Audu 2138 wazaue (2560)
FIBNUI MINTAUANIIBNVBINEATUTIIRaIBasazaneyAlednmududy 50 mg/L

LaransazatsueanasiunaAdudy 50 me/l dnarliwdnininusenuazdnsinig

'
a

a a ¥ ¥ dy = 1 ¥ 1 Qddl
LQiQLWUI@%@Q@UﬂﬁWLW@JZﬁQ%u smdsaNsngusEeziatlun1seenlafningsuisou lu

a

NWITeve Waw wazynd (2550) IAn¥INISUALLUAIRMATILAATUGNENITUAINNTS

CREY

% a

NsTAUNITIONUBALEN frerdlanazanudnduvesaisndiiniulagds seed priming wui
n15911 seed priming A28 Vitamin C A8 0N4U 200 mg/L 1uian 12 42lus way KNO,
ANUTUTY 1 1Wasidud saufu KH,PO, Ay Wiudy 1 wWasidus 1w 6 97l finasin
Tiwdanugninnnuiiaausen wazanusilunisseniinduuinninisldaisyinaule
wnzaaludniwiosufuRnisuazanimlsasou
& W g 2 A ] a v a
5. s28ga1lunsuYMAnug wanfivuwiazyla feenisssesnaimuzanly

Msugdudafiuansneiy Weawnanuauisalunisgaduiivedufoniuuin wuiawén

= 1

2041ATIA39 1ALRIAUTENUNILALVDULAALANFAIIAY U WARTTIUADNMUNLNTURIY
v v | I | 2 aa A < I '3 =]

Tagnnaglaanluniswiwdnuiuninuannidsnune wandudadussnusenauaziionsn

msgausnwdafiuseneuiielusiu wenanil anududuveni wazyiavesiagniz

v a [ PR - 1 [ 1 [y v Y [ 1 a s
EJQZLIN@VI’]GL‘VI"U’NL’Ja’]ﬂ?i@ﬂﬂﬂ‘u%@ﬁ%i%ﬂ%%?NLSJﬁﬂLLG]ﬂG]’]\‘iﬂu (IUTY, 2553) ALYU YUNTUG

v =) ;%

LazAny (2562) 183 UNsudniuguzlamaiisundunat 24 9alus vinlmuaad

1 1 [y & aq My 1o ' [ ¥ =2 ¢ ca & 1
ﬂ’J’]ENEJﬂEj\‘iIlILLG]ﬂG]Nﬂ‘ULiJﬁWVII@JI@LL?IU’] watda lgnaluniseenis 50 WesiguasIna
i o’ o s & 1Y 5 g ) ™ o § v I3
mnmmmwmmmmamwuqmwmmmamtfdunm 24 Gl lmmawﬂwmiqaﬂﬁummam

o X Loy & v g X A ! 2 o & a A
LNHYU LLG]WWIVLN@WQ@?]VL@LTUSUU IUGUQJEJ’V] Kaewnaree (2010) 'ﬁqEJQ'IUQWLﬂJaWWUD:W'ﬁﬂV'DWUV]

1 (% L3

wluinffiAAng -1.5 MPa gl 20 esewaidea Wuian 6 Tu vivbiwdniiniiusen
LagdnsINsIeNLTY FeisilszasantunisudwdnizsvsetTuegiuadndveil wie
&

AudRtuveasazans Taitgamgiitunsudwinme Jademartaziinalunisiniiowdn

UGNV PV IRt
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35n19%11 seed priming WATNAYDINITNI seed priming

NNBNTLAUAMNINNAANUTIIBWATANITNIZAUAIINIBNVDLUAATUS N3BN15YN
seed priming AWANNITUALIDATVIUANAIIAU At

1. Hydropriming %38 Prehydration LJu3nszAuauenvaaudniugiienis
Tdaluwdindussesnanunnvanviliudnsenlanay 9n523u (Bradford, 1986) 1Tu
ada a way v | a Y & a Y Y oA A I -
WBrujuRlanelitasivanmsdusdauasdsnndey witademsliaunsoniuaunsgaii
Youudals ilinszuiunsmedaeinneg meluudaialinfeuiuduuinuiineiaga
P g a o § ¥ a = ) I3 v 3 = & a ' 1Y)
UsuAuluilmiaanudsmeiuwanls Wesainesrusenaumaaiivesundaiiunnateiu
(McDonald, 2000) fiaegsiiwfivinisnssiuanuansiedsnIsuduanluin loun uzidome
ANN1AveN Hnded w50 91818 91918m ey uneld nyvian wazin® Wudu aanns@ne
Y4 Sivritepe and Senturk (2011) TunsnszfuALIBNYBILEANIARLG Yalova Carliston
835 hydropriming lneugwdnlutngu u 24 Falus saudunislenniafigaumngdl 20
semwaled dawalimudniiniiuiengs 84.00 Wesidud uasdanaiianiiuien 10.2 33

¢ @ s J

wnnInuaeliiIuNITNsTUAILIeNUAATLETITANIENTBY 78.50 Wosdud uazea

v A s

Aviinnusen 9.8 uanaIntl Uszialy (25642) 51691UN15NIEAUAIILIONVBUNAANTNWUS

o

V19819 AfianusenisusuaIuszuin 98-99 wWesidud 6835 hydropriming LUSauLfiau
sepinansidlvenniauazlieinia 30 wiinedalue Wual 5 921w liiinaseninusily

NNS9ONTINAUANAAU (1.12 wag 1.04 Ju ua1iu) kazn15hivin hydropriming dnavinly

al

wansensinladfian (3.70 Ju) Tusuddeves nadnn wasame (2558) 5189191 113
a 2 =3 a v ¢ v a & v ¢ A 1Y aal . . |
WSHUNTUUAANINNUTUIIES waEnSNInYUGaNIAoU 73875 hydropriming laenisu
wanluiuiy 8 97lue sufun1siyieinie 45 uiisatalud wLasuNwaauIY 24 F2lu9 dna
reAusenluan et JuRnsuazaninlsaseuaign wenanlidalinnanaaslunisen
3 1 1 o . .
15ann5livin seed priming
2. Osmopriming #38 Osmoconditioning {u35N13N32AUAIINIBNTDUNAR
Wugamensutwantuasarareniaianusisdndesiilussdunaiievzasnisgauives
< Y Y a‘a" o 1% q' = %’ d" = S Ql'
WaALYNaY @1sedNununlY aziiuAunlnvein T9il 2 Ussan A Usenaisazanei
Wuansiadl (inorganic salt) Wi KNOs, Na,SO,, KH,PO, Wufy wazussinnansazatenu
d199UN38 (organic salt) LU polyethylene glycol (PEG), mannitol, sorbitol, Vitamin C,
Gibberellic acid (GAs), Indole-3-acetic acid (IAA) Wudu 3501590 osmopriming Wialay

anusamuaNUSinahwaagedudiluldlaezdviasauduanududuvesansazans
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I Y 2 v A ! v ¢ 5 a oo a o %4 3 & v
aglui Gadnfenanussdndvasdngewnnasdawinlinisgauireaudatias (McDonald,
L 14 Addy a Y =3 <@ ¥ ! a A
2000) N13nseAUANIEnmeTsi Jewldiuwdnuuindn lawn uasen Win wasuslame
Fansldarsiadaneiulunisvin osmopriming agvililudniuginisnovaussnuanmieiy
ganlume dadu uldeves yall uagesyy (2556) lafnwinsildeuulasnnnimueaudn
HusuzWomAgnHaulneni15vin osmopriming AeastALiatiam199 WU PEG 6000 (-1.5
MPa) 533U KNOs, KH,PO, Waw vitamin C 81982 1 wag 2 1Wesidus ajuauaumgiif 15
aamaided 1wian 5 Tu Han1MAaeInudT N15911 osmopriming A3 PEG 6000 (-1.5
| v a a o ¢ < s o 1% < [ S
MPa) S3ufiudnniiug 2 Wesidud viliausen waganusilunistenvedudausilema g
= P I v a wa -
gallemzidaluanmiesfiinsuazan1nizounnaes
TR (2555) iinsfnwin1snsfuausenvatuaaiugninreIndien1sualy
41382818 GA; Aududy 0.015 wWesiud WWunan 8 4alus Niaungll 26 esrnwaided
] ) - Y ' & o & a % A D =
Suwdunsuilunan 1 3u wuhdaiudnsnvednldaanadslunisentesiian uaziens
2o =3 =
MSAUTNYIEIWILES 6 oy
YR warANE (2555) lAANYIA15aZa8INNZaNADNITENTZAUANATNTBINER
WugNULAsEgna ¢ win laun 419lnana1u 1A wen1 wasuelliama NdauenNSuAY
uwane1aiu Tnen13vin seed priming MsUINaY d1sazanenglaa glasa leweunaalsn waz
waadauaaelsn Nflaududy 1 Wesidusd wavarsazatansnezdAnaAududy 0.5
f 2k & & ) | ° — P Yy & o s A a
Wesigud 10uan 9 9alus wuiin1s¥in seed priming anunsanseaulviluaniugie 4 yindl
s 2 & < a X ! & av o o Lo ) <
WS HUANITI0NLAZAMULT T LANTUNINNTNUEANLIKIUNTTYIN seed priming Fa&n
Wuguiazriainisnovdussoalsazaieiililunsvin seed priming uanaAneiy lagludn
LANNNINTROUALDIRBNTTIN seed priming Tuansazanenglaauniign IAILIBANLYY
910 30.76 Wosidud 1Uu 88.00 Wosidus drudnuzilomalaziuinniinoudusse
ansavaneuAaleuafelsdinnIasaraeviindug duaviliaduendinduasan luvae
= ] v % 5 J ooy & = a X g - T
Insudadadnlnavusiisiinauiniudaiannueniutudy 89.33 wWesidud

¥ [

3. Solid matrix priming \Ju3nsAumuIBNvBILEALABAIUANNITAALI MY

n3l43an (solid carrier) NfiAn matric potential 1 azaneinlsves gagaualaun iy
fiwduwan 1wu ns1e finvea vasialan udu (Gray et al, 1990) dtanildlunig

36 loun Celite waz Micro-cel E {Wuianiiusznaunie silica uay zeolite Fails19e1913

(3

Juesduszneau Toun Ca, K, Mg waz Mn (Jett et al,, 1996) Ine38n13nszsiunusanisd

WlaaTuNsnatsviia Wy ULWoLNE N3N WATEN HADY waznau Wudu wAvailduvaq

v

aa & I3 saa I3 Y] o vy ) I .
jﬁﬂqiu@@ﬂ"liuﬂﬂLmaﬂwqummuqmLaﬂ@@ﬂ"ﬂqﬂjﬁﬁ]‘wa@EJ']ﬂWaQ‘\]"IﬂNWUﬂiz‘U'JUﬂ'ﬁ solid
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matrix priming $51891UN5398v09 03YY wazyqd (2557) AANWINAYEIIEATYN solid
matrix priming uazgamifuanmstusionsiasuLasnanmsEnuguzTomAgnua
lagldTanianans 4 vila e calcium silicate, vermiculite, zeolite wag talcum lnglain
MIMUANEAMATTTNINNITNTEAUAIINIENT 15 uay 25 serueaidea unan 5 Yu ua
NINAABINUIT N13NTEAUAIINENTigul 15 ssawaldea vinlhudndiaanings
Inetanzn1391 solid matrix priming A2y calcium silicate, vermiculite wag zeolite ¥inlu
wiauzidomaiaiiusenuazarumiilunissenuiniian Wensiaasuisluanin
WeslURnsuazanIniTaunaaes

lun15911 seed priming Wildkanauunisidenldansnmunzanlunisnsssuaiusen

' '
[ =

Jugenddgann Feasusazydavazanududuiiuanaisiuaziinasonisenssiununin

[
v v = =

wanugALaneeiy deliuieiesdinisfinvimanumanzanlunisiiluldysslosdluns

N =

LY [ v fa a v O & a £ a A s o
YNITAUAUNNLUAANUINA %QIUﬂ']i?’i]Elﬂ’iﬂULﬁ@ﬂi‘Ua’ﬁ 2 VUM AB ﬂ'ﬁlﬂi@l?ﬂu LS UNNUN

Frnw FaduasTanmuazlinasenisnsziumnuseniasduaiunisiadyeswund) Al

lalagu

[

Talngrudululolndwes sssusifodranils felesnusznavddgluslvas

v Y

[ 3 14

D-glucosamine nuldtusssuyid lneilussrusznevegluiudonuenvesdninan A

9

e

<

wuas uazidon (ueyiusveslaiu fildannisiaemyes@iia (Acetyl Group) vaslafiu
sonlulngUfAsenfliFenin Deacetylation vinllassadraveslafui 1lu N-Acetyl
Glucosamine na18Ldu Glucosamine 11137 90 Wesldud Fudulassadrafindonazyin
UfAsenldeduminig waelinuautfazasldlunsnsou lelawuildasddunanvasinia
N-Acetyl-D-Glucosamine Wag Glucosamine agluatgnadiuaiingdfiu lun1sidany
Acetyl isarlosidudnnsiin Deacetylation fildunnsnsfuasiinaseaudfuaznisviauues
lalmenuiuaneneiu uasdinasedninlumanavedlalasuiiunnsieiu danruenivesas
lelnsuiinasderuniin 1w lalasuiiftmdnlinanags aslaigeniuazansaraneiinii
wﬁmmﬂﬂ'jﬂﬂimmuﬁﬁﬂfwuﬁﬂimLaqaﬁ?fl udiu (nans wagnvioaun, 1.U.U.; 25194, 2546)

lalaguiiaaaudilunisnseiunsiasyiulavesignsizesrusenaululuanaves

'
=

lalaguduuniluasussnevlulasiaudadidudoiusiglulasuliduiivuazduiy

[y

Useansnmvasnaslsiadzuduseaingndrdudmsunisdunsizinasdadunssuiunisa

q o

LWNEITDINUNITALAUUN T NWAILAL NS MNANARVDINY WonANUUlAlaw 1UgITAUAINI5E
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lumsuiulesousiag wu Inusalen waaen wunii@eu waznean Adulsyloviiu

o )
NuUIEy azuu

[

= 1% 1 1 Ao v 1y = [ a
Wguareye UanUassarsersimariliuniiy Wesanlalagwdulndmes

a0

JwanNITvEaazgdesine a1 ilinlinslddeiussansamunniu ddiudae

annslddeiniiladnnimils (@1 duuINTNTIIEaUAMAMLATIIATTIUREAT M, 2555)

(%
S v a 1

wonIINt dallsneanuin lalaguagdionseuniswantoanvesduiiiegadesiu nalnnis

¥

Yosduda laun ufiade phenylalanine ammonialyase (PAL) @il utoulasinasig

[
LYY

a1suszneufiuea wu antlu Jaduesdusznouvewilawad waz phytoalexin deiigndduds

a

a a e & = o a & =
ﬂqiLﬁ]imLmUI@maﬁﬂﬁUWiﬁlLLa3LSUE]3']5’31]ﬂﬁﬂqiﬂaﬂﬂuﬂqﬁlﬂﬂiiﬂf\nﬂLGU'PJTW FIg15UTENOU
a A y X & a i v v ¢ I3 ! Y o &
Wuaaﬂ/lwsdai?wuuumamamiﬂim‘lﬂ‘wLsdaaWGEJLL“UQLL’NLLazwumam‘JLﬂnmaWEJ“UENL"UaIiﬂ

wazkuadlaavruanUnantiiinnshilalaenu wananilalaenudavisduasunisiiuusuna

P

aunsdnivselovidlunuwinlranusunnvesdunsdndueanmelsaiy (Hadwiger and
Beckman, 1980; avxo®af3, 2558; 3556A1 WATNWIINSUNS, 2559)
@ v ' o < P4 ‘:4' v 1Y) o X
nsuddnsiglalagutiensEAuNTeNUINEnlTATY wazNeITeITUNTHLTY
voefansTuvesaulsll (Lipase activity) 139N 15iNTUVDITDSIUUNY 1Y GA; LAz IAA
(Zhou et al., 2002) AT UNTLUIUNITIDNVBIUAR TMIUNITNOVAUBINAVDIUAANY
wiazviinsielalawuduegivanudutuveslalagiuild delsieau kaddenmsiilalagiy

[ v I3 a v Y o = ¢ Vg
NWI%LW@ﬂi%G‘]UﬂqiﬂaﬂLﬂJaﬂLLa%ﬂ'ﬁLﬂﬁﬁnyaﬂmTJﬂa”I AILYU NINIY azAy (2552) lﬂﬂﬂw']

(%
a

NAT8IN13911 seed priming AEN1sLLannInifuRuUIITIsagnEnInyTugosaen

mearsazarglalangrududy 0, 50, 100 way 200 mg/l Aollesidudn13ian WUIINITWY

Y v 6 v

waniudniniunugursialuaisasarlalaguaududuy 100 me/l ausaindnsnis

3

Y
Yaa = o

19NVDUNAALARDITU UaEN1TY seed priming Meansazanglalnwiuanududy 100 way
200 mg/l Snaduasunsiasyivinvesiundmdnidewin fio fundrfauiadunazly
Tngnindudiliisinunisyii seed priming wazduiidun139 seed priming fasanshalagu
ALY 50 Mg/l

Toudian uazaniz (2550) liAnwIns¥i seed priming shensudansialaguiisesu
ANULNdY 0, 20 wag 40 mg/L tJulian 30 UNABNITIDNUBUUAAUNINIY NUIUNEA
unsmeiurluasazarglalaguiininududu 20 mg/ dandudnnssenganiniianudiudu
40 mg/l wazidniiliiniiunisvin seed priming

s a

Yl wazauz (2556) leviinsnszgualnuienudaiugninninulagnisudiubn

)

muasaratglalaguannududy 2.5 Wesdud wuiwaaiugiinnuenuazaanuslunis
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JonUeuNAMNLNINTY wazdinnuwlansindy wasiugildlanunsnsziunusenndnis

eegrudaiugduan 10

[y

Ya-jing et al. (2009) $189MUINNINTTAUAILIBNTOLUAANUTT I InassaIslale

[y

YIUNTAIULUTY 0.25, 0.50 waz 0.75 wWasidud (wAv) vinliwaanusininusiluniseen

UEaMERRNU LA

o

g
s
|
3

Y

AMUYTIINU AINE1ITIN WInnRAsIuLagTINNguegaildedn
LildnszAunmssenmeansialagiu

BUNSSYY wazAme (2558) $1897UINS A LA LAT WY DANINT AU NTY 1

¢ & & o a v 1% - P | P Y A

Wesldud nauduAudgndundusilomaluniavauinie Inafeaiugeweidunai 12, 3
wag 4 UM Windu 6.71, 11.65, 21.10 WURMUAT AUAIPU 57uNIindnanwasiinin
wie AnInsianstalagnulumnuudy 0.1 way 0.5 Wasidua

MNanTITefInanuansliiivinsiilalaeiuunlddmsunsnsziunsenuas
nsasqivlnvesruna lvinalunidia lusumdailesidudinisendiniy sonisq dundn
s o -4 'Y v A 1 | ' = Y ¥ A o v | )
fumidnanwazdmtnuiangu uwisegelstinuanududumhanldazuandisiuluniy

yipfwiug vsewatianisunluldisniuy

UIALNTININW

(%
Y =] = o [

Y101 (Bio-extract) LAAAINNTLUIUNITNLNTUAIUVDINVUIDANITIUAY

v '
a o = o & v 1 1 o

nmnianakazin agliinnadaeenunduduina Jalisduniddudtisgesaats (Usuyn

o

'
o =

waz35795504, 2537) Inensignintimanazalsusenaudunsgannian Nuuusindunnas

q
' 1%
ad a =

9IMTHaTNENY AUNSIsTTURIRNAaTUTUsENIIN s niinaneviln Wy wuailiTely

< ¥

) ] A a a a ! A a a aa & Aa |
aan']‘Uaﬁ ﬂq@JLLUﬁWLiSN@Wﬂi@LLaﬂWﬂ ﬂfjllLLUﬁV]LﬁfJNa@]ﬂi@@gsﬁ(ﬂﬂ L“UEJi’WIiJg‘LJi’NLIJuLau

s

lowazdad (9113, 2551) umdniildasiarsusznounanalaaniwaaiiviasivaadnduia

A99 lawd astulawmsy 1Ushu nsmesdily gasluu toulyy wavdus Jedmindininae

WNATULINUSaURETUBYAULLASS I UAUNY tneUndtudedlunuivanazilogUsyunas 90-98

Y Y
s & & ] A S H oo v S o vy a &
Wasidud windiuvesivduinin drludedimdindinmnadalanazietuuinniely
Jrgghaiies 2-3 Ju (a1ily, 2549)

AMANUAVDIUINRLNTININ

9

a

Jethdinmsedmdntininilaannismdnazdsenaulumeqduniduasansdunse

9

[ a a

a &4 a 9w A Aa o 5w oa o
anvangvialudeiasulauwnig luvagnivsidaasaauln inindinmaglisnens

[%
[ ]

Adulselomisnane sl
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1. MM IMNINANUALSINBINITITRN Laln Lulasiau (N) Weavleda (P) Inunaldey

(K) waaey (Ca) wuntid@ey (Mg) waviuzdu (S) BausiagsniinasnenisiasaLaulnvosiy

J =

Tunisasrenseesiilu 1UsAy Winna uls dun1eg veeiy wagouledlunseuiunisniee

Yo4ily USuusmeimsasilinnvsetesiuegiuriiniannldvidn (115199 2 uag 3) gnsnis

Y 9

[ 3 IS

wiin sauneszegaIn1smdn aena Ui ndndinimandniasiusunusnemnsandnud

PINTINININNY (NTUWRUINAY, 2550)

M19197 2 kARIakA UGN IVENUALSINE NSRS b MITNTINNUARE YA

yiaumin 5199115 (Wasiiud)

IS U = = A [ U
YINN lulpsian  Weawesa lnuwnawen  umaleu BUNULGYN  NNEOY

Uan 0.98 1.12 1.03 1.66 0.24 0.20
KN 0.14 0.30 0.40 0.68 0.26 0.27
aldsau 0.27 0.05 0.63 0.58 0.01 0.17
VoBLYe3 0.35 0.25 0.85 1.65 0.29 0.15
e 0.23 0.01 0.39 0.059 0.034 0.66

i AsUNAUNTIAY (2550)

M15197 3 LanaiauarUSunusinemsuaniarsnemisseslutmingin wiv ity

Tuns@nen199in seed priming

yiatwiin 5190113 (Wasiius)
N lulnsiau  veanesa lnuvnawWen weaw@en  wuni@eu  Muvey
Ny 0.44 0.043 1.28 0.53 0.22 -
Hnuaznalsd)

11 Hosmgsinuuaze (2563)

2. §1929LE3H (38519) lAud wian (Fe) wusniila (Mn) &ned (Zn) noduas
(Cw) wagluseu (B) agthensziunmiauveaeulsififeidesiunszuiuniseineg vesily
Fu nTrLINNIIduATIELAY waznszuaumsmela Tutedmdndanmedasiag aed
USnasnenaieiuiiuandetu fauandlunssil 4 uag 5

<

3. anudunsaliua (pH) veadeumindinmynedinasdenudunsadudin

Y 1 a

gy Beoglutag 3.5-5.6 (lwedmd, 2550) feghay Twhvdndinmaniiviial pH Wiy

3.82 (MoshimzhAunazly, 2563) anwniidunsaifiasanlunszuiunisuinianunasviia
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FUNIINALIT0INUNTEoEEREILATIINTABUNTE LU NTALAARNLAZNIABETANUIN

aanuwauluLvin

M13199 4 uansUSunasinemsiasy (3ass) ludmdndinmusazyile

51925 (me/l)

yiadedmdnyinim

wan  wenild vesuns danyd lusou
Uan 160 50 30 12 -
nsgnUuy 240 27 38 6 -
MoelTe3 171 126 140 180 -
N3 60 38 16 16 -
waldsau 46 52 37 16 18

a0 nFUNANTIRY (2550)

o a a H o s =
M1319% 5 wansUSunusinevisiasy (Rasis) lwihwlindiamiendanldlunisfinenig

1 seed priming

5ImeINILEY (Mme/l)

wiadermdnanim - » —
MAn  wenta vadueg danzd lusau

N (Anwaznalal) 195 31 . 6 -

wn: ediimngvidulasle (2563)

14
a °

4. mmsu'ﬂw%waamiaumaﬂaauw 811: (electrical conductivity: EC) 910

msnsinanusazadnagila EC Aumnsnafiu fegratu A EC maaﬂaﬁuw%éﬁmﬁﬂmﬂ

Uan @0 wazvosiweIarlndlAsafuilan 21.60, 15.93 uaz 29.18 Indduuseluns (dS/m)
luvaean EC vosduduniduimdnainuald wagiiviuiliosvsiinnaie 3.78 uay 2.19
ds/m msfideduridinniinainuan uasvesieddan EC getusnafunannluTanmlan

LazvieslYeITIIsnTnelAnA1 EC g9 1y swlwifen vienasTu

a a

5. n3agadin (humic acid) Tudedmdn@inim TesduszneunasUunnveansnad

[
= a wa |

in unnasiuluegiusiinvesimdn@inm (m13199 6) Fensadrtinazilnuautfgiess
fnsIN1sasyAulavesTIniazanulas
6. gasluuludeuindndinain ludmdndrnmaziisesluunsoarsisans

W3AUle Nikareni1siasyvesivlazdunsed lngasnuindeesiuu 3 ¥ila NilAy
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[
a

87799 Ap 895lUUDBNTU JULUBSHIAsUY warlalnladu (mN51991 6) neaasluusinaniiag

78TUN1ILT99RTINITRTYAULATOINY V18 VUINVDIYAS dNLESUNITOINABNAANE ITATY

LAENILAUNTANVBIHA

M19197 6 uansUSuaugesluuwaznInglinluletminginmusiasyiin

y gosluu (mg/l) nsngaan

wiaduunnindinw L

' 29NTU Juivesisedu  lalaladiu CIGHEPL)!
Ua 4.01 33.07 3.05 3.36
M@EJL‘UE]% 6.85 37.14 13.62 3.07
WnuszLaniuly 4.43 16.57 22.64 0.95
NNUIZANAUNE 0.27 28.93 11.28 0.83
RnuazHa bl 48.04 360.60 25.60 0.87
ayulng 1.34 17.40 23.81 1.01

17 NTURNUINAY (2550)
A5 UsElgvduavdnIanIw

WININMAREATUNNNDNINITNEAT gnUinlddmTuLsansasyiulnvasing
1AELSIN5ANSIN NTARRENDONNA L3lka e naan waglddulauuas (Anassa, 2551)
H o v o a a a N A & a a a
UniininmagliasmeimswastiiuuTuiugaunsd nidudselevisenisasyiulaves
v (wedad, 2550) Ingladnisiiumsindininidearadiwdaivnoutilumizndn @
% < vy % %’ v a 1 1 %,’ 1 =
aunsanseiunIsenvanNdatan tneazldundindainim 1 d@wsetiazen 500 diu fs 1
dausiainazenn 1,000 dru nattunsuilusgivanvauzidenwanfe duudaiiideniy
2 1~ 1Y) ') 2 A o a v ° ' X A o 2 A A
UNARYIEE 4-5 F9l39 a1uaaNsEUaoniununagy iUy o waaneikiun1g
wigsumsindnnwanihluniuezdieliwdasens ity wagaslasunaulawsauysol
Jansad wazauy (2553) laanwiuszansainvesdnndndininaniaswuaifteun
ANENARNALNUAINUIAIATNORSIFIULINLINYININ : U1 AB 0, 1:1,000, 1:500 wag 1:250
fﬂ'amﬁmaﬂsﬂaaLuﬁmﬁﬂmmﬂ’mﬁqéaméf wa%’aﬁlé’wudﬂmﬂmaﬂsuaqmﬁmﬁﬂmmmwéja
goaAtAULLANANAUeE 19T TEd1AYN19adA TneanuuTuTeIlIndndInwLAwUaNg
gn31du 1:1,000 Tnaseilasiduiausenuazaviinisienaidn sesawmnfendnsidmu o,

1:500 waz 1:250 MUaInu
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ASuET WargIney (2555) Anwinavesnslihmindinmualiutiudniug Snadn
GAnsnEnn : tndu Ao 1:250, 1:500, 1:750, 1:1,000 wag 1:0 Wuial 6, 9 wag 12
Hlus sonssenvesudausniniusiuad mnwanismeaaeamuiinisldinindanim
waliidnsrdau 1:750 naludaritug fanusenuasiviinnssengsiign uonanidmuing
Sruudundrinundnazdanetesiigaluanmieslfianng wilifnadoarusenly

v

! | @ o & a - v v & Y = o8 v &
aninuag ﬁ'ﬂuﬂqﬁLL%LN&@WUQWiﬂqu’TVmﬂslj'lﬂ']WNabLllL‘Uuma'] 9 GU'JIlN NNaV]']i‘V]L@JaﬂW'U

v

windausenluanimulas warn1sasyivlnvesiundigign luraueiinisudwaniu

2sNoy 2N o,

1Y) 09 Y & o saou a d‘
UMY 12 “U’ﬂllﬂ 'Vl'ﬂ,‘ViLNaﬂWNﬁqN@%UﬂWN@ﬂQQWQW

o

' 1 [ v &Y H o
UMY LazAMy (2556) 1891 IMTUAaaTusY I Teum 1 ludmdnsnny
[ ! ! [ v Y v € H g v ! o 14 [
8n51du 1: 20 uagnmsudwaaiuitnddven ludminsanysnsidiu 1: 50 vinliuda
Wudsonlaaausuazisingn Ao 15.71 fu/fu uay 8.60 s/ U auaisu
o Ve v A | ! Y <
$aung (2560) lofnwinavetasanndinInaINiYsan13AaIENISHNAIveLUER
Ann1Aneuug Iceberg Crispy, Green Cos waz Red Cos lnsudiuanusazyialuiiana
I 6 gas Wneiuildludnsdiuvesansainainiiy 1 dauseun 500 diu
= ] [ 2 S 1Y) 12 v A A d' A ¥ 4
Wisuiweuiuwdeaniugludiduian 2 9ilus wuinhadedininanits gash 2 e Tduald
anuazdnlul@eideniniiniadnstdiu 3:3:1 anusatienseAuliinnIAveu 3 Wuguwna
30 Uazenlaf SIUeliANe135INgean drnaindininansi 4 Ae l9auviesuas
dulzsadeninuinig dnsaau 3:3:1 azdelilianuassiugean WeilSeuiieuiuwiniiug

Tt
N13ANAUYUVDIUAANUSHAINISYIN seed priming

N158AAUTULAANUTUAIN15W seed priming 1Wun1sdudanaznganis

2

[

Wigdulawazimuvestuaaludnamineunzdilugnszuiunisien Jaudaiugung

[

giadinnudouns wazgninanglddesenirmsiiinnuduanas lnewdaiuginiunisi
A

'
o

.. Y v & [ v oA - ' =
seed priming mLLmmaqammﬂmuﬁuaaLuamimwaaﬂizmm 10 LUDSLEUR 1IDAININLND

£% [ ¥

dosnaiusnvimdnlilugissseznamilassninesenisilulan n1sanAuTuveudn

%9 v W

Wug lenaneds wu nsRdbiuisluisy viIeni1sanauiumeauiow uazN15anAUTY

v o sa

v v & ° @ v o & & aaa o9 Y & o &4
m?ﬂﬂqiisljﬂ'gqmsljualﬁ/\ﬁ/lﬁmm’] WuUnU ImEJV]Q‘Uﬂ']ﬁLaE]ﬂ'Jﬁ‘VILﬂmqgaﬂﬁlgwqiﬂLﬂJaWWUSLa@N

9

AUNMTBY AIWITEves a1l (2547) S18audInTsanAuTuEATUENINABNaINS

nszRuANIeNTiguungl 25 sAngaldud ANTUFuIWS 40 Wesidud (Uuan 2 Tu
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wnzaufigndsunsanANTUNenaININIEiuAen tneliwdnddiadudaiiusen
ganian Turaefn13anAUTuNaARUGHAINIIG NNANH LG UINYNIENEINTINTZAUAINIDN
1% = a =~ o @ o9 v & = c 2 &
men1seuigmil 40 samwallied Wil 16 $Ilue Sneiliudeiilesidudninucen waz

APYIAN9BNEY (VNS UazANE, 2553)
NSNUINBIUAANUUAINITNTZHUAUIDNVBINAANWUS (seed priming)

nsruIuNIsNIERuAusenvaddnnouli lmnzugnyiliudaiugeenlaiuay
adL@ueuINTY (Bradford, 1986) wiagdlsinuiudnfiniunszuIun1snseAuaILIenasl

Auansalunsiusneanastinisiiusnwineldaninninasuliivanzay lnawan

a

9ZIANTZUIUNIS auto oxidation AMNauLadasziwinadisluuiszninaivsnyl ¥

UfAzesananagiinaviliinnsasunlamweudeviuwaduazidoriuoofunuuanieg v
ThiAnnsflvavesanseineg uazanswugnssugninats daduanmgudnivinlivadgn
vhane Ssaziinasinlviengmisiivinwanas wiafinuindlodunisnseduaiasenudieng
msiusnezanaslann win uzlewma dnnianen wasen 41lwanau wasiivien 1u
i (Bewley, 1986; Alvardo and Bradford, 1988) IGWEJngﬂ‘ﬁBdlﬂ‘lmi%UQumiﬂiséjU?ﬂﬁmaﬂ
Tudrsusanuinudninisasneans antioxidant $1wan hydrolytic enzymes 14w

=

lipoxygenase @stoulgsiinaiivrivanayyadasyas vilviwadgnyinansanas lu

= 1 & 14

yuziigadundidinisdeuusnimaddneie wasgrslsinuliofuineudaiuglutas

1 a a

spuzIamile ndunuitdeyyadasednuiunileluvinlians antioxidant anas wivTuim
ayyadasznduiiunnntu Fulunaliudadeununinuazaeluiign (McDonald, 2000) ws
' 2 = & a £ 2 4 v o £ o 2 &
agelsAmunsidenaninvenuinsintuimsetiensnnsiuluduiueliomén Anudy
meluwdn vietadunsuenluszninufuinw i wu gauuglinazaududuning (Ju
A
¥ [ ! o [ a ' b4 < A < v =
nsnseRuANenvednnaui lfuinwiinadgliudaiinaunmnsiiuiinmeg
wiunInudadlulaniunisnszguaugen fdugy Derman et al. (1986) 518913 MUAAN
WoUNNIUNITNTZAUAIINIBNLAZANALTULAAMED 9 Wasifud wdnlhuiusneid
9ol 10 esmwaided Wunan 18 weu wandipssenlaianinudaliniunisnszdu
GRRFGY
untos wazAne (2554) $189UINSUBWAANENITLE TVRC 758 meuinawdua

30 w17l udranmNTUaIUTEIN 6-7 LWesldud wazussqwanlugedulndiefiau awise
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nuinwiuaaiuglauiuds 4 U Neamgll 1-5 esmugadea lnswandinadivesidudainy
§ = (3 13 ! & a1 | [ <3 <

39N (80.2 Wasidus) wavanuudanssaanitudailiniunisudwdauaziuinuiduie 4
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Raweewun and Suchada (2013) s1891u3n1sudtudniugdnaniglalagiuaiy
Wudu 50-150 mg/Liluiaan 3 Filuawazanauuudniigaugll 35 esrgadea lngli
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ANMUTULAAWT 10+2 Wetidud nownulugungiiiesaiuisasnwinnuidinuazaiy
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wlansvesuaniugtlafniwdanldiuniswdwdadioihuiuinuidueg 2-8 e

a3y (2557) laAnwin1sliAnuaumie3sn15vin osmopriming wag matrix priming
' 1Y o ! N [ v ¢ S [~
Sufvasiadnmingaudenisildsunlaiguninuaaiiuuzilamaiazeignisiiuing
Tngnisdiwaaiuguziliomanasainnisnsziuainuseniiuineliluiesaiuay
anmuwindeniigaumnd 15 esrnwallua anuaudunng 50 Weswud (Juszeziian 8 Weu
WUINUEANUGTINIUNINIZAUAIINBNLAEIT matrix priming 3psliarutenuazaImsaly
mssenigluanimiesdifinig uarluanmlsadougininuiafikiunisnsesuninusen
198738 osmopriming wazanfliiuN1sNTTAUAIINIEN

391 wazAy (2560) 181uRMANkazAanTTueulgdNiigItesiunIiden
AN INYBLUAANSNTUTWNTINdInN1597 seed priming wagldaransalunisanaaudu
Aneiu 1nen159i seed priming luansazanendeluuna@edluinsnanududy 2 Weosidud
Tuanmiliafigauigf 20 esrwaidea Wunan 3 Ju nduiliananutuegissinsiuas
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gaunll 5 aerwaldaLazgunniiviesdmalioulyll Superoxide Dismutase (SOD) waz

Y

Catalase (CAT) anasnasnszaeaaIn1siusnen Tuvaenusunauesans H,0, SaAviuunn
U Fan1seinTIRVeIUSI H,0, tufgndasiuianssuvesouley Catalase F9n15anaduad

Aanssuteulesl Superoxide Dismutase wae Catalase HuguUWsIITULTOLAUSN YT
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e wazldgean1siinUfizen lipid peroxidation Ngeludazyilvilwadaayidoniuidin
vsolumelinudidin AnusenwazALLdusIveudaiuianas (Bailly et al, 2008) lu
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1. fiwildlunmnnass
- Luﬁmﬁuiw%ﬂ?gm wes 1 Aildannsnaunda (open pollinated variety; OP) 471
Srugunudeiug sunoteunes Taindedl Selinnuturoundeiug 4.1 Wedidusd
2. asiltlunsmaaes
- aslalagu

- YNNI

1

3. gunsalfildlunismaass laun nasswatadinla nszawnedeunusoniudniug

9

(Germination Test Paper) UnAu ﬂmMQMLWWLiJﬁﬂ 200 gy Wnuoa ﬁa‘uau%@u

a a & a 1Y
geegiiiuuviosd 1ATaIY
A5N15AHiuNISIY

miﬁﬂ‘mmiﬂﬂizéﬁ’mmmwLmﬁmﬁuﬁjw%%mﬂﬂﬁ%msﬁw seed priming KU4N13
naaoseanilu 4 nsnaaedldun NIneaedl 1 NMSANYINATEISEEZIAINSWTLEAUNTS
1 seed priming GiQQNQWWngﬂﬁuéW%ﬂ%MH AMINAaBIT 2 N3FN¥INATEINISHT seed
priming G’hEJmi%’amwGia@mmwmﬁmﬁuﬁjw‘%ﬂ%wy A15Aa837 3 NSANYINAVINTS

ATIVABUAIIURTILTIVDLUAANUTIAEITN3159078 (AAtest) 1aIN15¥N seed priming 6o

v '
% § a 4a a

AMAMNEATUENININY waLNITMAaBIN 4 N15AnvInavesgungiidenisiiusnyLan

9

v '
v & a A a1 Y v

WUGNINANYTHIUNITENTEAUAMAINAIEITNTYIN seed priming

3 p]
Bnstuiindaya

v ¢

1. mimnaaumm%umaqLuﬁmwuﬁ

9
(%

dudniugIATIREeUANTUTRLAATUGII8TT UM IBA NS (Hot air oven
method) Ineduminiugdnuan 2 919 az 0.5 nfu Feldniseumeninuieuiioumngi 103

a & <& ) ! & % & s & e ¥ )
avAaled LWuan 17 GU'JIZJQ ﬁ]qﬂuu@qUQUQqﬂqquﬁjULma@LUULU@iL%umIﬂUuq‘VIUﬂﬁﬂ

(Fwinerunuiiay IaAn15inYns, 2552) Aagnsaatl
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L.y (hudnwdeneusy - dminudandseu)
WoslgunmNUTY = ——— X 100
yminuaaneuey

[

2. mi@@ﬁwaamam

YA NEHIUNTUYE RO (Reverse Osmosis) NI0@158LA1BUIANEINTT

9
v v
o 13 o v 1

] 2 o = 0 @ 2 o ¢a "o
@ﬂu’ma\‘imaﬂ IWSLLUQLUU q (N IGH 50 LUARA UUNNUIMRUNLUAANUTLIUAUADUNITLLYLUAR
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v '
a a

LAZUAIINNITRALER Uininvaaudaiiiudunainisugwdaiugluwsazszeziian fe
Yunanhvsearsararenwdngadill dhdeyaiiduiinldunduinmeainisgainvesuan
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mmqmﬁwmu (WINTT hazANE, 2557) A9l

(Wi-wo)
W(%) = ——— x 100
WO
g W Ao Uswanhiwdegednlundsann i su. (%)
. A - Y <@ [ - . o
Wi A dwinudenaeaingaidn i wu. (n3N)
Wo  fle  dmidinSuusnueawdnneugai (nSu)

3. anegeumnsiilninvesatsisiluasenainiudn
n329dUAIN15UNINAN (Electrical Conductivity; EC) vasansazatafsiiva
<@ v o . po 1 <@ o < - a aa
DONIINUAANAINIUNITY seed priming TABNISLYLAATIUIU 25 WAALULY 25 addnT
o H 1 a r-:l' a ) & ) & o o A |
U 4 Pludazdmaass Neamgil 25 ssrnwa@ea Lunial 24 93lue ntudnhnug
wanu1vhnsiaansilnindleia3es Electrical conductivity meter
4. HTIVFAOUAINNBNVBINAATUT
4.1 enwenvesudniugluanimiesujufins iwdaiuguvageuninusen
Ineldnsga1winnzuuuds top of paper (TP) ¥1d1uqu 4 $19 ar 50 wan 119liluvias

gauniund a1ntuUszliuaueenvesuanyne Suauds 14 Ju ndunz lnen1snsiatiy

9 Y

[ o

FuUAUNAUNR FUNAIRAUNR WwanaalleN LaZAAATY ANUNANNISUTELUANLIEN
Y94 International Seed Testing Association (ISTA, 2014) hagiiHan1sUsztiunIAIUIN
I fd & o X
WudastounadNieen augns pau

UIUAUNAUNANDN

Woesldusausen = - — X 100
SuEnTiNg
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42  eanueenveawdaiugluanimlsaiou dwdaiuguiveasuaiusen agld
finueadutagmig Tasnsmeeawdaluaiamizauia 200 vau ¥191uIu 4 619 ag 50
wiin niuussdunnusenveaudenng Yuauds 14 fu uduwz Tasnsesatusunudu
nd1Und Fundlaunf wananlisen wasiwdamnig aunann1sUszliuaIL90NUes
International Seed Testing Association (ISTA, 2014) wagywani1susziiunnmiuianuy

Wesiwudanuen muanslude 4.1

< <3
5. ASIlUNNSI9NYB LA

AsraaeuASIluNsIen dluanmiiosufifins wavanmlsaiou Tnetudiuauy

2V ¥

sunaUnineenlusdasiu wazdnuiuiunendaumizimig (first count) Audeiugavinefe

[y

14 Ju (final count) waaaNludNalauIALINMmAIANEITUNITIBNVRINERN AINENT

€

ail
UIUAUIDNUNA UIUAUIDNUNANTY
AISItuNIg MuATIuIN ATIgAYINY
< . S :
180 TuuTuntdurd uTuimiundunie
WNEATILSA ATIAYINY

6. nanadglunisienvaaudn (Mean germination time; MGT)
AFAUVIILIUFUNAIUNATISON TULABZ TU LaZTIUIUIUTNDNAILALTUINIZAUDTIU
gaviny MaluanmveslfuRnisuazaninlseseu antuinanlaunAwumeiatadely

N1SIDNVDILIER MUgns (Faan, 2550) Aall

Z(Tini)
2N,

MGT =

=~ P o < LY
bR n; A PuInLaneniuTy T,

T Ao S1uuiundaniviudn

7. AYNENIVBITINLATAINLTILBN
ATIVINANYIVBITINUALAINENEBALTBAUNAINSNT DY 14 Ju ndunznaly

aniaslURnsuazanInlinieou lngn150ouRunsousININUAALAMAADLY ag 4 919
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az 10 AU 11IAANEIITINIINLAUAUTIUAIETIN waIAAINEIEBARINLAUALDIRALITEY
VDIOR
8. i minanuazininuiasund

'
| o v a IS

dudundminidenty 14 fundumzidluanmiesufiimsuazanmlsadou ay
nsnoufundeusINnuazamaaecy ax 4 919 az 10 fu ludeuiminandeinieds
yafion 3 dumis Mndutifegwundildevludeutionmgli 80 esmwaidea iuan
48 alus winirludaimnuedundy udaduumeniais

9. NINTINEBUAIULTUITWOLUAANUT IneITn13139918 (Accelerated Aging test;
AA-test)

WnudniuginasiedeuAuLluswneisnsisseny tneldonmngll 42 ssruwadya
AT uFNINS 100 Wediiud Wuai 4 Yu arnduduudawuslumasluanin
WU URNMS wazanmlsuseu inisasatuiiuiudundiund dundfnund wheanly
10N wazwdane wdhranisUssduinmumandudesidudauien mugashude 4.1
nsAATIEdeya

thnansnaaesilduniinsgia il susun1eain (ANOVA) Tngldlusunsu SAS
(Statistical Analysis System) wazilSeusfisuanadsluniazdmaaeslne3d Duncan’s

Multiple Range Test (DMRT) fisgfuaanudotiu 95%

NSNARBIN 1 ASANYINAYEITEEZIaINTIsWILARTUA1991 seed priming Aa

AN INAANUTWIN VY

N3N UNITNAEDY : ’J’NLLB\IUﬂ’ﬁ‘VIGmENLLUUEjIEJﬁNU“iiﬁ (Completely Randomized

Design; CRD) il 7 wmnaes az 4 91 9 ax 50 wan fil

deaesi 1 laivih seed priming (ynAUAN)

dmnaesdi 2 9 seed priming feth RO iuwnan 4 Falua
dmpaesii 3 9 seed priming #eth RO iuan 8 Falus
Amnaesdl ¢ ¥ seed priming freti RO Wunan 12 $alus
Amnaesl 5 ¥ seed priming feti RO Wunan 16 Flus
dmnaesii 6 ¥ seed priming fevi RO Wuran 20 s

Ampaedl 7 91 seed priming Meti1 RO tWutian 24 Halug
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Tunsvnaeslévh seed priming #aeti RO muusazdmaass Tnemsugidsiuwan
ufrmun 4 poud fifn RO Usums 10 faddns Wiulluiesgunnd 25 eseneaidea
ndnuddenusresialussiazimeasud dwdell Sedetiaddiinlnaniiy
Funan 30 it wdduiheenanudaliutuarideluannutusiedaiieadunan
72 Falus dieldvihiueuducudi (6.1 Weddud) mniuiudallimnznageumusen
1uamwﬁaaﬂ§jﬂ’§maé’w%§wauuﬂismwﬁu (Top of Paper) wazyinn13UszIiuAINI0N
Yossunamniundinsmsdusseziian 14 Ju

Hufindoya : vhnstuiindeyadminiudadeunasiaududniiienlusuiud

[ { [

H & Ao 2 o & a
ﬂ’]i@lﬂuqﬂaﬂl&a@ '39]f""I’]ﬂ’]'§°LJ']1°I/\|'ﬁ'TEUE]flﬁ'ﬁ‘l/li'ﬂfl/?'sﬁE]E]ﬂ"i]']ﬂLlla@ﬁ/\l‘hlﬁi UYsgLHUAIUIDNYDY

@ v & Y a Y a a [ 1 @ <@ <3 s
bARNUT (AuUNE AUNAUNA Lmamamlmaﬂ LAZLUAANY) mmLiﬁumsqaﬂmauuaﬂwuq

wazaedslunisenvesuaniug

N151A88IN 2 N1FANYINAYDINITIT seed priming AQEEITUININADAUAIN
WAANUIWINTINY
NFINUNUNITNAGDY 1 INUHUNITVIARBILUUdNANYT] (Completely Randomized

Design; CRD) i 8 Anaess as 4 919 az 50 Win Fail

devmaesil 1 laivih seed priming (RAIUAL)

Amnaesdl 2 ¥ seed priming feth RO

deaasii 3 ¥ seed priming faelalau 50 me/l

davnaeadl 4 ¥ seed priming shelalagiu 100 me/l

danaeafl 5 ¥ seed priming smglalagau 200 me/t

deaasii 6 v seed priming Feminganim : 1 RO Sasrdan 1:500
Amnaesdl 7 ¥ seed priming fhethnindanan ; 1 RO §asdau 1:750

AMAaedNl 8 1 seed priming MIBUMAINTININ : U1 RO §m37dU 1:1,000

Tun1snaasslavin seed priming MmulAazdImnass InenISLYWAALLTIALTITUIA
4 paud NIUTNIATUeIU wazansazaie 10 daddns iuliluesgmgll 25 ssmwaided
PHINLAUAARIUTE ez AN TuLAarRINAa0 LAl Uwasld d1smetndandslwinlvacniu
o a N v o 8 o Y ° < L v aay &
Wuran 30 Jun9 wdduineonanudn iwiwaziwaallanmnuduaiedanaaidunan
72 Flua wielmvinduanuduisudu (4.1 Wasidus) anntuiiuaalliniesnaaauainugen

Tuan e URNIeITnnzuunIzA Wil (Top of Paper) waznisimizluaiamiziudn
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wuv 200 viqu ngldiinueaduiagmizluaninlsudou uwagvinisusziuninuenvewiu
v LY [ < [
namniundsnisinsdussegiian 14 Ju
Guiindaya : vinnstuiindeyaumtnudanounasrauduaniiieiiluauauen

[ 1 o

nmsgauvenuin aarnisuiliinvesansiisilnaeenannudniug Useiluaiuenaes

s

13 v ¢ v a Y a a [ 1 I3 < < [
WAANUS (Auund AulaUng wasanlisen wastudanie) A3UL5IluN1TONTOUUAANUS

naedelunisenveuudniug ANNEMEEALAZIINTBIRUNAT Uninanwasnnwiis

yasrunatuanmvieslfuinisuasluaninlsasau

o

N15NARB99 3 N1SANYINAVDINITATIVEBUAINUTINTIVDUNAANUTWININY

IngA5n13139918 (AA-test) ©aaN19%1 seed priming

N1IIUNUNITNAGDY 1 INUHUNTVIARBILUUdNANYTA] (Completely Randomized

Design; CRD) il 3 Amnaess as 4 919 az 50 Wan §3il

a a 1o 140
danaesdl 1 1avi seed priming (¥nAIuAL)
AWAa0dl 2 11 seed priming A811 RO

dwnaasii 3 ¥ seed priming delalanu 50 me/l

Tunsnaaedlain seed priming AULAREEIMAADY TAEATTLYLAA LUV IALAIVUIA
4 paud NiUSHIRTeI wazansazaie 10 daddns uliluesgamgll 25 ssrmwaided
PHINLANAARIUT ez luLAarAIAaawal Uwanld d1emeddandslwilvaciu
< a =h. 3TNV S o Y o 2 X v aay &
Wunan 30 U9 kalgutieonannuan ikiiawazinan luanaaudun8aaniaauan
72 F2l39 W IAVNTUANLTUSTUAY (4.1 Wosidud) 21T utuanlUuns9a0UAINULTILS
1ag35n15159818 (Accelerated Aging test; AA-test) Nigunil 42 paAmLgaLTed AIUYY
[ 9 6 6 @ 6 G 19 = = v aa 1 o 1 5 o
duims 100 Wesidud Wussezia 4 Ju uaziFeuiisuduisnishivinnisiseany anntui

<@ v a wa v aa dgj

winllmgnaaeuainuenluaniniealUAn13ae35mnzuunsEA WL (Top of Paper)
wazn1szluaiamizimdauuu 200 vau lnesldfinueaduiagmizluanimlsaiou uay
Usziliuanusanvesundmniunainisinzilussezioan 14 Ju

L =1 £73 a @ 9 4 ¥ a Y a a =3 1

uiindaya : Uszilluainuienvedudniug (Fuuni Auraund lwdeanlisen wag
wanane) Anuslunsenveawdniug natadelunissenveundniug mussenLay

FINVBIRUNAT Umtinanuastmtnursvessunaluanmiesuianis wavluanmlsauseou
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UNITAUAMAINAILTINIINN seed priming

NTINUHUAITNAGDY : TIURUNITNAGBILUY 3x2 factorial in CRD el 2 Uade fie
Y3489 1 n15%1 Seed priming lawn 1aivin priming n15%1 priming fa811 RO Lagn1511
priming seanslalayuanududu 50 me/l waztladeil 2 fie eamgiilunisiiusnw laun

gl 5 uaz 25 esrwaided U 6 dweaes luwdazdmaaesdl 91U 4 919 Az 50
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bHAR AU

dwnaead 1 v seed priming (ynAIuAL) L
2 4 4 . £ LUINWIN
AR 2 1 seed priming Mg RO - .
N r . R 5 v d
AaNAaRIN 3 11 seed priming Aglalny1u 50 mg/l

dmnansdl 4 wankin1un13vn seed priming (YAAIUAY) v 4
= Y 5. D Wusnwn
dNAaRIN 5 91 seed priming A18U1 RO u -
25 DIAYALTEE

Fanaeadl 6 v seed priming felalawin 50 me/l
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Tun1snaasaduudaiuginiun1svi seed priming 1AUSNBIMIULABZENARDS
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v & & o 2 w v & = = \ = ! 2
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) = } 724 a <@ o 6 ¥ a ¥ a a @ 1
uiindaya : Uszilluainudenvaduaniug (ruund duiauni lwdeanlideen waz

s

wanme) ausilunissenvetudniug natedslunsenveuniaiug Auegen
LarsINveruna Umlinanuazumdnuisesrunan luanmviesd juRnisuazluann
l5a39u
a < o a A [ a

e lun1suseiiunnueenvasuaniuglubieun 1-3 vasnsiuiny) Useiiiy

Jugavinen 21 Ju (Heenndunisvageuarusentugasanimeiniaduly weusuaeuis
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nuA1uS viliudnsendt delududfeussesain suseliuiindn 7 Ju uasiheun 4-6
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NAN1SIBLAZIA5a]

NINAARYY 1 NSANYINAVBITLEZIAINISUYINAATUA15Y1 seed priming i@

AN INIAANUEWIN VY
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NNSANINATEITZEIANTUTNEATUNY seed priming FoAMAINNEATLS
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a & Lo’ H & o a
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1ONTBINEA waznNIsIaTeYTeIRUNauan MU URNTMEIINA15Y seed priming Tuus
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PNNaNINAaes wuirAnmaliivesasaranefistlnasenunanudadiniunng
¥ seed priming 9zA1n31wEaTliNILA59 seed priming Taedadnuuwansigegnd
ToddnyBmneadd Fannnadananfiaudululéin nsvi seed priming finadenisfiie
FuwadlundagndenusaniedinsdniFesilndvestuberiuwadivegluanwiifnasdents

) [ Y v o . . =
AN 1aUBIENITENNUAALANAINIIV seed priming (AW 4)
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szgzinan ($3lu9)
Al 4 Ansthlnivesansavaieiisalvaesnunnnuaniugnininy
ADNIDNVDANAANUG

9

WednuanWugninfiiuni1svin seed priming umadauaitusanluanin
1% a wa ] o’ - 1Y) Y 9y & s & &
WoeUURn1s wudn msudwdaluiiszezian 12 43lus awnsanseulviudaiiiuesigud
ANINIDNGINER 95 Wosidud uazlanuunnsegdfideddyneada Weleuiuwaaily
HIUNNSYN seed priming WAEILAATHIUNTUEUNT 4, 20 Lag 24 Falug (151991 7)

A a PPN a ! & - Y] o § vl s & v
WNATUINUNAUNA W‘U']']ﬂ'ﬁLLﬂjLﬂJa@quqs%Ugmaq 12 GU'JINQ VIWIM:UL‘LJ%L“WG]G]U

|

a ao A f < 13 a | o ' a v o W aa A = [
AnUNARNEn 1.5 Wasdud waslinuunndneiuvegrelidedidgnieada Wemeuiuwdni
lalfinun59i seed priming LagluaANHIUAISLYUIT 4 uay 8 Falue FednwarAURAUARN

wuldiun 51n0a wazdruenfnegluldeniuube 1Wusu (15197 7)
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Wefansauwdnanlisen wazwdnnie wuiin1svi seed priming Mndmaans
FNLUAAN NN seed priming TiUesidudbnanlison wavmdnniefliunnmng
[y aa 1 1 =3 & a 1 =3 %:’ [ Y] [ 1
funsada uaegelsnaulumdainiunisurwdsludiduszeziian 12 92lus wumdaaalsl
sonuazwanmetesiign Ao 1.0 uaz 2.5 Wosiud mud1iu Jaudenefinuiinainnis

Wvhaneveadesiaeiiiduleduivsedaasyuuiivesudn (151991 7)

A137991 7 wan1svadeuausenvetuaaiuininlnyluanmiesd fURN1snaIN15Yin

seed priming AMIUNSWIUNNITZELIAN A

Aavnans aulnf  Aullaund  waeaaldsen  wdamne
wEalaiugth 88" 5.0° 35 35
wdadaluiduna 4 Falu 90° 4.0 3.0 3.0
wtadaludunan 8 lus 922 3,5% 2.0 2.5
wtadaluddunan 12 Flug 95° 1.5 1.0 2.5
wdadaludndunan 16 Falug 91% 3.0% 2.5 35
wdadaluddunan 20 Falug 90° 2.5 35 4.0
wtadaluddunan 24 Falug 90° 3.0° 3.5 3.5
F-test % 4 ns ns
CV. (%) 3.04 36.55 48.23 39.27
NUEL ns lafiAnuuansinameada

oA -

* Jipnulanaensatnegitd1 A szauAMUTEIU 95 %
AadslukIRIANeIT s MTpunulNTAaNNwAnsNsTuUN1eEdR WeaSeuisu

Aadelngds Duncan’s Multiple Range Test M1szAuANLTRIU 95 %

nanadelunisionvauuin
navesaadslunissenvendaiwizluanniesujuiRn1sudinisii seed

priming wudinisugwantuin 12 43lus dewalidnanadelunisseniaigndie 11.05 Ju

a v v IS

wazdlmnunanaaiusgalidudAyn1anngts WaieufuudnNniun1swytng 4, 8 wag

o

16 42134 (15797 8)

a2 lun1ssanvasudn
navesnirlunissenveuudniimzluaniniesUfuRn1snain1svia seed

priming fensuamanlutnszeziiafineiuy wuin Auslunissenvesuanlifinay



a6

wansingiunsadflunndwmeass uiegwlsinunanlauandbiiuiinisudmialuii 12

Falus denalbiudniinnuslunisiengeiigafie 4.53 fu/du (15197 8)

= a & % o ¢ a &
MN19714N 8 Nam@ﬂLjaqLQaﬂiuﬂqiﬂaﬂ LLa%ﬂ'J']llLi'ﬂ‘Uﬂr]iﬂE]ﬂsUaﬂLllamWUﬁqW3ﬂ°U‘Viy:Luaﬂ']W

NoUJUAN1INAINTYN seed priming AIENITWYUNTEEELIARNAY

nawedglunissenveaudn  Auslun1sIenveeEn

avnans 3 oo
() (AU/3U)
wEnlsiugih 11,125 4.16
wtadaluddunan 4 $alug 1151 4.14
wdadaluindunan 8 Falus 11.58° 4.18
wdadaluindunan 12 $lu 11.05¢ 4.53
wiadaluinfunan 16 Falu 11.59° 4.11
wtadaludnduian 20 Falug 11,247 4.25
wdadaludndunan 24 Falu 11 35%c 4.17
F-test i ns
C.V. (%) 2.30 491
RUBLNR ns laifiauuana1ansaia

* fipnuuanaanseinegityd 1A syauAUTesU 95 %

ARasluLLIRIAUAIefIEnYsInaunuldlnnuLAnANs T UNIeEe R WelUSeuiiau

Aadulagds Duncan’s Multiple Range Test MisgAUANLTRLIU 95 %



a7

N15NAABYN 2 N1TANYINAVIINITHN seed priming AIVAITTININADAMAIN

2 o ¢ a
LIAANWUININYNY

91nA19911 seed priming A18U1 RO @1stalag uidinaududy 50, 100 wag 200
mg/l wazimdndaninanigludasidiudinidndinan : Un RO 7 1:500, 1:750 Lay
1:1,000 (v/v) #a9antiuseifiunan1s9envosuan uagnisiasgassaunaminluanin

oA wazanmlsaseuduna 14 Tu waflenuin

UBanaumsnaunvaauan

INNANITVAGBY WUTINT591 seed priming WAANINIVYaIUFI8 RO HUTU
nsgaunfiasdian fie 39 wWesdud JalianuwnnssegrflifeddgydmsadAtunanily
HIUA5YN seed priming LazAANEHIUN1TYI seed priming Aaganslalag1u wagmdn

= Aa a S I P
sU'Jﬂ']WV]ﬁJUslI']ﬂJﬂ'ﬁﬂﬂu’]aﬂaﬂC‘nllﬂ':l']llLsﬂuﬂumaﬂﬁqiazaqﬂ (NN 5)

45
\og 40 a
e
s 35
@
e b b ab b
30 b
e b
< 25
S
a0ty 20
& 15
)
c
= 10
=
& 5
- C
0 —
N N N
. \Qo’) g)o Q‘O Q,\’ Q,\) QB) ({)QQ /\(,)Q QQQ
Q Q e
or\Q 9 \,Q q,Q N N N
R < > > oF o &
> & o N X X 2O
%o ¢\®& ‘\@& PRAN BN ac;\"h
N ANQ INQ Q:\}ar@ *3\}:{3‘ .,):\):g\

%1 seed priming

o a S [ v & a & [ ! < Y]
AN 5 ‘Uill'mJﬂ']i@@‘lﬂ‘UENLNﬁﬂWUﬁquﬂ‘U‘ViE‘VIﬁQLL?IﬂWiLUUiSEJSL’Jﬁ'] 12 3lug



a8

ANsu N
NNANIINAADT WuIAINISUlivesasazatensluasanui LA UN1T

o . . ° 1 [ a [ o . . a J 1 a
N1 seed priming "UBG]']ﬂ’J']LiJaﬂV]hJN']Uﬂ']iV]'] seed priming TngdiAULANAI9DE198

'
v o v Aa

WodAdwmeadd Jeainuanananiaaudululein n1svih seed priming fnasenisfiide
vuadlundngndeuusuviefinsdnsedilnlivestueiugadliegluaniniiinasdonis

) [ Y v o . . =
ann1slravesanseenINUaAlAREINISYI seed priming (N7 6)

20.0
18.0
16.0
14.0
12.0
10.0

8.0

6.0

b
4.0
2.0
0.0
Q
&

i (uS/cm

o

ANIIUN

o /
71 seed priming

] 1 o Ao [ ” & a
AN 6 mmsuﬂﬂﬁwaamﬁazmamﬂwaaaﬂmmﬂLuamwqusﬂwu

Y

AUsENUBmAA luanWHBIU{URNS
IINNANITNAGDI NUINNAAFUUNIINTUYNEWAReIRWATUT 4 ndsaInnITnIe
wanlugnmiesfiinig waznuinanvesidudanusenveauanlifinnuunnsisiunig
adflunndmaasy usnafildwandliiiudn n15vi seed priming sheanslalaguanududu
50, 200 mg/l wazumdndanmnndnsidiutdiensyiuliiubaiaiiueniias fe 89-92
s & & A @ ay vy ° L. P ¢ @& & o a &
wWosidus Tuvagiwaanldliiunisii seed priming fasidudnusansdiian fe 85

Wosidud ndume 14 Ju (115197 9)



a9

a 1

dlofinsanduiinUnd wui1n159i1 seed priming NndamaassINraudadiliniunis
o . . a f < ¢ Y a ad [l 1 [ aa 1 1 < o
¥ seed priming fiWasiFudduinUnAnliuana s iun1eada wisg1alsiniunavenisy
seed priming fganslalaguaududy 100 me/l vivbiwdan3niiesiduddunaunfas

f < (3

Ngawiniu 6.5 Wesidus Tuvaeiin1sii seed priming Meumdn¥InmansIadu 1:750 &

' '
o

§ @ §Y a a [ § @ ¢ = o Y a aa £ '
Wasi@udduraunfnNgawindu 2.0 lWasidus Jadnvazsulinundnnulaun s1n0a wag
drugenfnegludenudn Wusu (115199 9)

defiansanwdnanlisen wuiin1svi seed priming N@mnaaITINiLuaniliku

o L. ~ s @& & & ' av ' ) aa o I3 [
1391 seed priming Hesiduduinanlisonitliunnsineiun1eadi wisgelsinuluwén
= M Yo [ 3 . < 1 z-s' A f < 13 a [
Mlailenun1591 seed priming wuldnanlilsanuiniian fe 7.0 Wesidud Turazinisi
seed priming A18UIMTNTININENI1dIU 1:500 wuandnlasonafigaiidy 2.0

Wasidus (a1519% 9)

Al

dloflansanudnnie wuinn13vil seed priming Nndwmnaeasiuriauiniiliniuns

a0

° . ~ & @) 416l 5 av o ' ) aa ] & I3 o
1 seed priming fvasiduduanefiliunnaiaiunisetia uiagslsiaumdadisiunsyi

- Y g = a a s 2 & & A °
seed priming #1811 RO WUAARIBUINTER Ao 5.0 Wasidud Tuvazmdaiiniunisin
seed priming Mglalagnududy 50 me/l wulwdanemiaaviniu 1.0 Wesidud Jaudn

A a Y o & a v = a a 2 a
GﬂEJV]WULﬂ@ﬁ]']ﬂﬂ']iLGU']VﬂaWEJGUENL?ﬁ@i'ﬂ@ﬂﬂ%ﬁlﬂﬂam’nLf\]iiyUUN'JGU@QLlIam (®1319% 9)

4 <
vanaaglun1senvaIuan
navosatadslunswenveawanlwizluiesufiinishifiauunnasiunisaia

Tunndmaaes Tnenuiwdadnanedelunissenaglugag 9.0-9.6 Ju (AN5197 9)

aa3alunssanvasuan
HaveInILTIluNTIenvasman Mz luiesUURnslufiauuanasiunisaia

Tuyndmeaes lnenuinudaiinanusalunisionaglugie 4.8-5.1 fu/du (115197 9)

AULIIYIAVDIAUNSN
HAUBIANLNIEDATDINUNAININTDNE 14 Tu ndamgluiosufurinig lifiaau
uwanaeiuneaialuyndmaaes lnenuirdunaiiaiueneenagluyie 0.8-1.0 lyufuns

(mswﬁ 10)
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AUYIITINVDIUNGD

HAUBIAINLITINVBIAUNAINTNNRY 14 Tu ndungluresufuminig wudnludl
AMUUANANAUNNETAYNFIaaes Ingdund1lani1ue1351nedludig 3.0-3.3 wudwnas
(»151991 10)
2w Yy v
UnnanvaiuUNan

YSunaumidnaavasiunaininiiany 14 Tu vaanigluesuuifinig wuiildiang
wansaiuneaiAlunndmaass lagdunaduinadmdnanegluiig 9.58-11.23 fiadnsu/
A (113799 10)
2 o oy Yy v
UMINUIAIYDIAUNET

USunaniinuiswesdunaininiony 14 Ju nauwizluiesdfdfinis wudn Lid
ANULANANAUNNETALUNNEMAaD lasdunanduSuaudininuisedlugig 0.78-0.80

[y

Tadnsu/Au (m15199 10)

4
§ a A Iuv a va [ o

A15197 9 HaNIIVAAEUAIINIINTBIWAATUGNINTnYTuTe U JURN1TMAIN9Y seed

9 kY]

priming sagaslalagulazimrinTIn AR LLTUA19AU

HAN15UTZTILAINION VD IUER .
e ALY

(%) )
= - wasly  Tunis
danaeg . 2! \ .
()P} - LUandn Llam  N1INenN NRIA
. Weun , . v .
Und LWiven e (W) (Gw/dw)
]
14l priming 85 4.5 7.0 3.5 9.0 4.9
~ 1RO 8 ' I-E 55 50 91 4.9
. Talmenu 50 mg/l 89 4.0 6.0 1.0 9.5 4.9
C
£ Tala1u 100 me/l 86 6.5 5.5 2.5 9.1 4.8
= 4 lalegu 200 me/t 90 4.0 4.0 2.0 9.5 4.9
GJ v
b UIULINYININ 1:500 92 4.5 2.0 1.5 9.2 5.1
= Swndinm 1750 92 2.0 35 25 96 4.9
| dwdindaawm 11,000 90 45 35 20 95 4.9
F-test ns ns ns ns ns ns
C.V. (%) 514 7535 5441 909 276 5.75

NUBL ns lafiAnuuannaeada
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M19197 10 nan15aseyiulavesrunamsnInyluesiAnisuaanisvin seed priming

AT ALATIULAEUNIINTIN NN AU LT UR1I AU

ANET ANET vidnan  dhadnus du

Fannaes yon 310 AUNA nan Jadnsu/
(Wuiwng)  (wuiweg)  @adnsu/bu) Fiu)
laivi priming 1.0 3.1 9.58 0.78
[ hRoO 0.8 3.0 9.65 0.80
y lalaeu 50 me/l 0.9 3.0 10.30 0.80
é Talpenu 100 me/L 1.0 3.3 10.70 0.80
E} 1 lalagiu 200 me/L 0.9 3.2 11.23 0.80
% 1?mﬁﬂ%’gmw 1:500 0.9 3.1 10.80 0.80
= ﬁmﬂﬂ%amw 1:750 0.9 3.0 10.18 0.80
| dwin@aaw 1:1,000 0.9 3.0 10.68 0.78
F-test ns ns ns ns
CV. (%) 9.75 5.54 7.93 8.72

NUEL ns lafiAnuuansameada

=3 =

AMUINVBLNAR lUaN NI SeSoU

PNNNANISNAADY NuANUBsITudAALenvessaaNgluanmlsaSouliTiaany
LAne19iun1Edftunndwmeass winafilduansliiiugn n15va seed priming Aeans
lalagnuaududu 50 me/l Frenseiuliuiniinnuiengsiign Ao 83 Wosidus luvaed

& ay M Y ° L. = i <l 15 o o 2 c & ¢ )

winnlilaniun1syin seed priming HUaslduAnNLIONANEN AB 68 LUBSITUS NawNIY
14 34 (M9799 11)

A a Y a aa I3 a ! a a s & e

WeansansuliaUndnizmdaluaninlsuseu wulnndmaassdivosidusisu
AnUnfAnliuanasiuneaiflunndmaass useg9lsinunaveInisin seed priming e
wndndinmensndu 1:750 vibiwdaiugniniiesidudduinunfuiniaaindu 15.5
Wasidud Turag n15v seed priming Agansialawiuanududu 50 mg/l filosidus
Y a a v PN | @ cd ¢ 2 o Y a aa [ |
AuRaUNAtaeNgawiniu 8.0 Wesidud Fanvaeduliauniiinu loun 51n0a wavdueen
Anagluldoniiuwdn Wudu (m135199 11)

Wenansunndnanldsonionzluaninlsaseu nuintn13vii seed priming fagin

RO anslalawuAududy 50 wag 100 me/l waztnmindanmensiaiu 1:500 Jiuasidus
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o v 1Y & A

wananliseniisn Ao 5.5-6.5 Wasidus Feilanunanaeedelvdeddun1sadftulani

o

Lyildnunis9in seed priming Mfesidudiudnanlisanuindian A 10.5 Wasidud (11319
11)

definsanwdamevdumzluaninlsaiou nuindmaasdiUesiduduannei

[ [

ldunnateiunieadd uasgrslsimunuinludanliniunisi seed priming flwdnnne

wnfign Ae 8.5 Wosidus lusuzwanfiiiunisvi seed priming sglalagiuidudu 50

& £ [

a ) s a @ s & a Y o
mg/l NL@J@@WWEJG]']V]@@ILW']WU 4.0 LUDSIYURN YIANWULLUIAREANIINNITLVINIA8UDY

& a v = N Ao a a = A
LUDIN IﬂﬂmLﬂualﬂaeﬂqﬁﬂﬁaaﬂqLﬁ]iiyUumTU@ﬂLlla@ (m13199 11)

manadslunisenvaiuan
navowanadslunisienveuudniinizlulsasounainisyin seed priming wuan

13911 seed priming Mglalagrududu 50 mg/l Inadonisldnanadslunisseniosiian

'
o w v U a

A9 8.2 1u waznaladanuunnsteglidedAyBameadffuiudmaasidus) sniunis

o

o¥

%

11 seed priming Mmwaslalagrududu 100 me/l wag UrmiindanImwensiaiu 1:500 i

naaaglunisen 8.7 U awniy 14 3 (AN5199 11)

aus2lun1ssanvuauan
& & A ) ° . '
naveIANLIIlunISIenURLNAATLNIETULTUTOUNRSINITYIN seed priming WU

a 1

13911 seed priming fglalagududuy 50 me/l dnasonuialunisiengsiignds 5.2

' '
a aav a

AU/ taznanladanuunna1ses Nltyd A B NI ANURIMARD DY BnLIUA1SYN seed
priming #2811 RO wagastalawiududu 100 mg/l NilAnusalunissen 4.8 uay 4.6

AU/ ARUNE 14 T4 (15199 11)

ANYIIYDAVDIAUNET
HAYBIANEILOAVDIRUNANINTIY 14 Fu viaunizlulsaseu liiauwanei

Munnsandlunndmeass lngunandianugnigenaglutig 2.0-2.3 lufwag (M15199 12)

AULIITINVDIUNGT
HAYBIAIINEITINVBIAUNAININTDN 14 Ju naunzlulsaseulidauunnedis
funeainluyndmeass Inenuitdunanfianue1isnegluyie 4.0-4.8 WURLAT (AN5199

12)
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A13197 11 nan1snageuANsenveuaniuinindnylulsusoundnisvii seed priming

AT ALATIULAEUNIINTIN NN AU LT UR1I AU

NANNSUIZEUAIIDNTYDILER 1an
(%) wagly A
R ER ) 5 ) . ms  Tuniseen
f i Wanan  Luan

L @ (W)
Uni  AeUnd  lidsen M8

(Tw)
15ilevi priming 68 130  105° 85 9.1 39
~ dhro 80 85 65 50  89©  a4g®
o lalawu 50 me/l 83 8.0 5.5° 40 82 5.2°
Zg Talagnu 100 me/l 77 110 65° 55 879 g6
B - lalamu 200 mg/L 71 140 85 70 97 3.9¢
£ dwsindham 1500 75 120 65 70 879 gqbc
dwfndinm 1750 69 155 85® 70 90  39%
| dwfndaaw 11000 73 125 85® 70 95® g0
F-test ns ns ¥ ns B **
C.V. (%) 921 2896 2730 39.73 49 9.94
RUBLNR ns lddAnuuanaamieana

°

* JAnuLanaNnsaRReg it d AN szAUAMUTDIIU 95 %
AagluLLIRAUAIEFE nYSipuiuliinuwanAeiuneEda WeSeudieu

Aadulagds Duncan’s Multiple Range Test M15¥AUANULTDIIU 95 %

UNMUNEAVDIAUNAT

HavesUSHuUmlnanvessunaminfieny 14 Tu nduniglulsasau nuinism

v [ 1

seed priming 3811 RO @1saganglalagiunnanuduty wasdmdndanindnsidiu

1:500 fnaduasuliimdnanvesdiundiiias fie 71.00-76.83 fadnsusesu waznanlad

° & o

ANuLAnA1seEeiitedAgymadfnumdnililariunsvi seed priming Lagianisiu

(%
[ |

N15911 seed priming AEUIRIATININONTIEIU 1:750 wag 1:1,000 NHUTUIUMLNER

YOIFUNEINEN 62.42, 61.60 Way 62.95 faansu/du musITU (5197 12)
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dwiinuksvasdund

navesUinauthminuisresiundminiiony 14 u ndumglulsadeu nutnsih
seed priming #eansararslalngiuanududu 50-100 me/l waztmiindanmensdau
1:500 fuadaaiulsiwiinuisesiund fiase 6.28, 6.43 uaz 5.95 fadniu/su audid

Fananlidnuuansedadfideddeydanieadn duwdaiuglilésii seed priming uas

WAATIHIUASYT seed priming fagumIinTan1mensadau 1:750 way 1:1,000 NHUSU

PIAUNLAIVBIFUNAINSA 5.08, 4.78 waz 5.03 Taansu/Au muaifu (m15199 12)

o a a v Yy a & a Y] ° .. 9
M990 12 wamaasgyiiulavesiunansntnylulsaseundinisin seed priming Means

TalpgnuwazunIMINTIAINARNUDUT LAY

2

ALY AMNENT  UINNNEAAY  UILNLIA
A9nand gan 570 nan FuNan

(WuRas)  (wuiwes) @aansu/eu)  (Raansu/eu)

Taila9i priming 2.1 4.1 62.42° 5.08°
RO 2.3 43 71.00° 5.70%°
Ialaenu 50 mg/l 2.3 4.8 76.83° 6.28°

%ﬂ lalewu 100 me/L ok 4.7 72.10° 6.43°
% 1 lalewu 200 mg/t 2.2 4.5 74.78° 5.68%°
:]f thvsfndanin 1:500 2.1 4.3 72.10° 5.95°
i hwn@anim 1:750 2.0 4.0 61.60° 4.78°
daihdanim 1:1,000 2.2 4.3 62.95° 5.03%

F-test ns ns xx *x
CV. (%) 3.83 6.9 7.45 8.77

NUBLNR ns lafimnuuansnavneada

** {ipunanaansadfegsiitdAg NseAuaugetu 99 %
AeasluLuIRaUAIefInysIndauiulilanuwanetsiunIeE@df WewlSeuiisu

Aadulngds Duncan’s Multiple Range Test MisgAuAINLTRLIU 95 %
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N15MAABIN 3 N1SANYINAVINITATIVEBUANINUYILIIVDANAANUTWINVNY

1ng38N19139918 (AA-test) #dIN15911 seed priming

INNITATIVABUANUTITIVBAUAANUGNINTVYLAE NSLTI0GLUARTUG (AA-test)
%184n15911 seed priming Aaw11 RO Lazarslalagiuanududu 50 me/L lananisnaasy

o

&
U

¢ < -3 <3
WasiguRn1ueNYaLUAR
N15%11 seed priming A811 RO wagaslalnwiuaududu 50 me/l liddinavinli
s & & I3 a A v a va I~ ' Y] aa v I3
Woasldudanusenvesudansninngluaniniosujianistiauwaneeiunisadftuiuédn
7ladldvin seed priming Faudniilesidudnnusenlunndmaastedi 73.5-84.5 Wosliud
AR 9LIANINNAINITUNNEANINIUNITTIBY (AA-test) WAINUT N5V seed priming
A1 RO waanshalagnuauidutu 50 me/l dagliuaaiinsidentdesas Inawmdniian
Wesidudnusenay 58.5-68.5 Wesidus wariiauwanaisegisdlided1Anydameadfdu
@ o eal M Y o 4. P ' = ~ = & ! a1
widnugnlalani seed priming waHIUNTLT9@1ETIRLINTFOUVBAUGANINA T AR
Woesldunmuenanaduasiiios 39.5 lWosidud (m191991 13)
dwsunsalihwdaumnzluanimlsaSeuiunuin 157 seed priming fg11 RO
Y v = o 9 v s & & & av i )
wazansLAlAYIUANLTNTY 50 me/l Anavinliilesidudneenvesuanfluunnmeiunig
adffuwdnilallevi seed priming Fawdnfiosidusmnusenlunndmaasegn 79-84.5
§ @ 13 1 1 I3 [ o @ 1 1 i3 1 o
Wosldud wiog1alsNaunaInIsuuanuINILN559918 (AAtest) WaINUI1 N15YN seed
L. P Y v | Y & a a v = & a1
priming Aa8@15lAalAYIuAIINITNTY 50 me/l Freliluaniinisidoutosas Jauaniian

o o aa v [ o

s & & s & & =~ ! | Ao a s
Wesidudaueen 69.5 Wasidud waslinnuunnanegnitudAydansadftuudanugn
Tailsivir seed priming sauvislu@nivin seed priming saetin RO wAkIUN3ISI0TE Teazdl

nMTFauvaRUdnLINNIlalA o siduAANLIRNanatudaIied 43.5 way 48.5 wWasidud

ANUANU (I151991 13)

a a

wWeosiudduiinuni
Han1snaass nulnlesiduddulinundmwigluaniniesufURnsludiaanuuansig
LY aa a 3; & o [ 1 1 o [ & o
Aunvadalunndmeasmslundanluiiuiaziiunisiseeny (AAtest) wagdmsuiudng
wzluannlsasoutiunuan n15vin seed priming A1 RO Lavaslalagiuadudy
w6 v 1 al [y a < M Y ! 1 1 < [ o <
50 me/l Alvinawudeaiulunsdlwaalilariunisssony usegrdlsinunainisiiudnun

H1UNN3L39878 (AA-test) WEINUTN WEATIY seed priming fewn RO wazanslalaguaiiy
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< ¢ v

WNTU 50 me/l HAUasIduns
o UaJw

=

winUNANEs Ao 11.5 uay 10.0 Wesidud auddiu Janad
Tadanuuanansednslidedifmynsaifnumaanlivin seed priming NflUasITuAGURAUNR
6.0 Wasliud lneanvauzsulinunAnnu lawn s1nne wazdiuseninegludendiuiudn

(m'ﬁwﬁ 14)

A15197 13 WaT03IN15Vn AA-test #39M13¥i seed priming sotUasiduRmusenvoLbn

a & A 19 a wa =
‘WﬁﬂsU‘V]lé‘Vl L‘quiuaﬂq‘WW@ﬂﬂg‘U@ﬂ'ﬁLLa%aﬂ']‘WIiﬂ LIDU

. ISIVGENIRNERRE Tulsasou
GRZERN
lavi1 AA-test 11 AAtest  laivin AAtest i1 AA-test

Taivi1 priming 735 39.5° 79.0 43.5°
Priming + 111 RO 775 58.5° 79.5 48.5°
Priming + lalawu 50 mg/L 84.5 68.5% 84.5 69.5°
F-test ns vl ns x*
CV. (%) 10.95 16.74 5.84 13.38
RUBLNR ns lufianuuana1aeaif

=

** JIAULANAIISaRRD gt AR B siTEAUANLTRNU 99 %
AadgluwIRINANAEAITnes M puN Ul TANUwANATUN1EDR WawSauieu

Aadulagds Duncan’s Multiple Range Test MisgAUANLTRLIU 95 %

a

A191991 14 NaUBINSYN AA-test 1daN15¥I seed priming falUasidudduiiaunfnngluy

anmesujURnIsuazanInlsausou

. TuresUfumnis TulsaSou
AP0
lavin AAtest 911 AA-test  1aivin AA-test  ¥in AA-test

Tailpin priming 7.5 4.0 5.5 6.0°
Priming + 111 RO 4.5 8.0 8.0 11.5°
Priming + lalaenu 50 mg/L 2.5 10.5 7.5 10.0°
F-test ns ns ns *
C.V. (%) 67.92 53.88 26.08 23.84
NUBLNR ns lafimnuuansnavneada

8 v =

* fipnuianaeansatnegitud1AgszauAUTesU 95 %
AdsluwIRIUaeIdnes Ml pufuliTaNUwanAeTuN1eEdf WawSeuiieu

Aadylngds Duncan’s Multiple Range Test MisgAuAINLTRLIU 95 %
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s < (3 < 1
wWasidudwanaalisen
s 2 & & ! a v a wa @ A o L. 9

WesiudwdnanlisenmgluanimviesuiAn1sveudniivi seed priming fae
arstalagiuadududu 50 me/l fiAwnniian 6.0 1Wosiiud uazlinauunnm9egiadl
HodrAgnieadfduindaflaisin seed priming wagvin seed priming #2811 RO @ 4il
WesiWudwananlisoniisindi A 2.0 waz 1.0 lWesidud mud1du windsainiiwinly
Hun1ssseguaInaulinuauuanstmnadiveUasidudmananliseonluyndmeany
waglunsdinudavianlirusasiunissony (AA-test) imaaeuluaninlsasou wuin

Lufianuuansaiunvatfvesdesidudwdnan livenlunndmaaes (15197 15)

A15199 15 HaveIn15Y AA-test #aaN15v seed priming satlasidudiudnanliseniinig

TuanmvesuuRnisuazaninlsaseu

. IVGNIRNEREE Tulsasou
GRIERN
lavin AAtest 91 AAtest  laivin AAtest 91N AA-test

Tailavi priming 2.0° 3.5 5.0 4.5
Priming + 111 RO 1.0° 4.0 4.0 6.0
Priming + lalagnu 50 mg/L 6.0° 3.5 4.0 5.5
F-test % ns ns ns
CV. (%) 66.67 71.58 46.15 29.31
RUBLNR ns ldfinnuumna1amsaia

oA =

* Jipnuianaensainegiitud A szauAMUTesu 95 %
AadsluwIRINefdnesmipunulNTaNNwAnANsTuUN1eEdR WeSeuLieu

Aadelngds Duncan’s Multiple Range Test MiseAuAULTRIU 95 %

¢ @ ' <
LWL UALUANNEY
s & & & a ) a wa & a ° L.
maiwumLuammamwwiuamwwamgummisuaamawmumsm seed priming

mgarslalaguauduty 50 me/l fiesifuimdameasiiiian Ae 7.0 WeasiGus Tuyaily

9 9

=

5901y JawailadinnuuansvegedtdedAydmeaifidedieuiuwdniilitiiuns
1 seed priming wagyi1 seed priming Ae1n RO NUasSIHUAWAAA1Y 17.0 Wosidun
LAZUAIINYNNAALIYINITLIOY LAINUIUNAATIVN seed priming fglalagiuady
Y Y c & & a o A d s & &2 o ] oA
Ny 50 mg/l Sapanuiesidudiiuanaeniifian fie 18.0 1Wesidud Fellanuuwansnseenedl
o o v a aa v < o [Nl o . . =& A f < & =3 P =

WodAgdmneadifduwdailainiunisii seed priming Failiesidududinneigs fe 53.0

wWasidud (5197 16)
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Tunsalfduudeumngluanmlsauseuiunui wanfin1unisvi seed priming o2
lalaguaanududu 50 meg/l fesidudiudanieniiian fie 4.0 wWesidud Tuyailaiviing
15991y Feradldilieuwanavegaiveddgydmsadfdoisuiunaaiiliniunisvi seed
priming kag¥i1 seed priming A1 RO AfllUesidudiudnniy 10.5 way 8.5 wWesidua
auasu uenaninanliduduliludnvazieriuiugamdaiiuniinissey winy

s d ¢ @ ~ X A A o @ a o L. Y Y v
Wesi@uduanneiiudy nanfie Wetwdniivin seed priming melalnguainuidudy 50
mg/l udthuvinsisaeny waflld Aenuiesldududnmediign fio 15.0 Wesidud Tl

°o o a QQQJ

F’]’J’lllLLG]ﬂG]’NE]EHQQJu‘EIﬁ’]ﬂQJJENVI’Nﬂ LiJaﬂV]lllN’]‘LJﬂ’]iVl'] seed priming wagyin seed

priming #1811 RO u&21191115199978 Feliosi@ududnniefigs fie 34.0 uas 42.0

Wosdud suaisiu (15199 16)

A19719% 16 NAURIN1TYIN AA-test 1aIN1591 seed priming fatlasidudiuanniafiimizly

anmvissUfuAnsuazanmlsusou

. TueauumnIs Tulsasou
GNIERN
Taivin AAtest v AAtest  Liivin AAtest  vi1 AA-test

Tailevin priming 17.0° 53.0° 10.5° 42.0°
Priming + 111 RO e 29.5° 8.5% 34.0°
Priming + lalagu 50 mg/L 7.0° 18.0° 4.0° 15.0°
F_test o *x ok o
C.V. (%) 48.04 26.82 26.80 29.73
NUBLE ns lafAnauaniaeada

Y]

** JIANLANAIVSaR ARl ALY afisziunadeiu 99 %
adslununmifinudemsnusmiieutulifanuuansefunsada Weossuiisy

Aadulagds Duncan’s Multiple Range Test MisgAuANLTRLIU 95 %

a <

wanadslun1senvsLuan
N19911 seed priming A1 RO wazaslalag1uAudNdy 50 meg/l lidnavinla

a & o % a wa = 1 [y aa A = [y
nanwaslunissenvesdniimgluan miesfuRnisianuuansrsiunisadfdlefisuiu
winfiliinun1svi seed priming wisgslsAnundunuanuuansegsliteddybmg
adfvosanadslunsenundnntiudauniun1ssiony lnewinfivin seed priming e
arslalaguanududy 50 me/l Tnanedslunissonvoananiosdn Ae 9.8 Tu A1

v o aJ

wanansfunsadfegitodfydudeieufuuudndilitiunisvi seed priming wazyi
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seed priming #3811 RO Feilinaadslunissenveauda 11.1 waz 10.8 Tu aud1du
(37971 17)

N5¥ seed priming fsanslalaguanududu 50 me/l Snavilinaadslunis
sonveaudaiinzluannlsadeufianuwnssedeiituddubonadnidiofieutuwdad
1411 seed priming Wagyin seed priming et RO Tnawidniivh seed priming Aaa5lA
Tnguauidiudu 50 me/l fnanedslunmssenvesndntiosan Ae 11.4 Ju luvazmdndill
NuA13YN seed priming WAy seed priming #1811 RO Faedslunistenveuude
12.4 uay 11.9 Yu muddu uaznailddadululudnuasiforfufuyamdndiiiandiuns
139818 NA1IAD dlowwdndivin seed priming delalagnuaiududu 50 me/l wduvi
nsL3seny wuTwdndinsiinaedslunisienveandntiosan Ae 10.3 Ju Failauuandng

pg1afivedRmsaiAnumNdnnlivi seed priming Aflnaadgluniswenvesudn 11.4 Ty

(miwﬁ 17)

A13199 17 Hav0IN15¥ AA-test &IN5 seed priming Aatiatiadelunissenveudn

4 H
o a A a

wgnsnUnyngluanmviesufiRnisuazanimlsauseu (3u)

. luresUfumnis TulsaSou
Ana04
13vin AAtest 911 AA-test  1aivin AA-test i1 AA-test

1ailawin priming 10.7 11.1° 12.4° 11.4°
Priming + 111 RO 10.3 10.8° 11.9° 10.8%
Priming + lalagnu 50 mg/L 10.1 9.8 11.4° 10.3°
F-test ns K™ ** *
C.V. (%) 3.16 2.45 2.71 5.86
NUBLHR ns Lflanuuananaeaia

1 a o LY

% & ' aa o v A 4 o
UANULANANNNEANADYNUULFNAYNTLAUAIULYDNU 95 %

I = d‘ v =

** JAULANANsedAog 1 ltydAyBsnszauaLRBtu 99 %

AnadsluluIfainumeionesisunuliianuwansa uN19@d s L1ile

Wisuiisyu Aadelaedd Duncan’s Multiple Range Test MiseAiuaNuLToiU 95 %

a3alunssonvasudn
Anusalunissenvesudainizluaniniesujifinis wuiin1svi seed priming

mwanslalaguanududy 50 meg/! danustlunissenvesudnasiian 4.3 fdu/fu uasd
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o v a v

AULANANNeE1aliTed AN AnuwWAniilaunsin seed priming MflAasalun1s

o

DY) =l

[3 o A A YU & L a v v & a o o

NBNUBANANFANEN A 3.5 AU/ LL’ﬁ%Naﬂ/llﬂﬂﬂLﬂu‘lﬂluaﬂ‘lﬁm%LﬂﬁJ’Jﬂ‘NﬂUﬁﬂLﬂJaﬂVl‘lJ’]ll’Wl’]
[l 1 & A o & A o . . [ [ 7 [

NM3L3381Y NATIAB LUBDUNNAANINN seed priming ﬂ’lEJlﬂIG]‘ZI’]Uﬂ’J’]&JL?JN%TA 50 meg/l walun

15159918 wudnudaiiaanusilunisieonvesudngeiian 3.6 fu/Tu Felauunneig

'
a a [y

pgadidedAydameatatuwdnlidniunisyin seed priming wawyin seed priming a1

o

! A

RO 4211910151599y Fefiaanusqlunissenvauudafiainit fe 1.9 uaz 2.8 du/du

AIUAIRU (AN51971 18)

AanuslunissenvesudamunzluanimlsaSeu nuinn1svi seed priming seans
lalmgruanududu 50 me/t davnusalunissenvenuingsdfian 3.9 fdu/du uwaziinau
wananseg1eiivedrnsadfnumaanliiiunisyi seed priming Aflmnuiiilunissenves

@ o o A v [y A vo & 1Y al v v & a o o ]
waneian fe 3.4 fu/du wasnanladulululudnyasifeiiuiuyawdaimihunyiinis.sy
\ & A o @ a o LY v Yy v v °
918 NaIAe Watwinnvin seed priming MelalagIuANTNTY 50 me/l kAT
] 1 2 a ey I3 a v o = a ! A
15997y nudnudadianuirlunisenveuinganga 3.6 au/du Fallauuand19egiadl
HedrAydanmnsadanuiwaanlakiun1svin seed priming wagyin seed priming A1 RO
wauinissseny Jaanudilunissenvesufinfianndt fis 2.0 uas 2.4 fu/Fu mudeu

(miwﬁ 18)

A191991 18 HAT0INTTH AA-test NaIN19911 seed priming AoAuSAluUNITIBNTDILAR

4 1
o a A a

wsnInUvynzluanmviesuuRnisuazaninlsasey (/)

. ISIVLENIRIERRE TulsaSou
GNIREN — - — -
laivin AAtest 91 AAtest  laivin AAtest 91 AA-test

1ailavi priming 3.5 1.9¢ 3.4° 2.0°
Priming + 11 RO 3,9% 2.8 3.6% 2.4°
Priming + lalaenu 50 mg/L 4.3° 3.6° 3.9° 3.6°
F-test * *% * *%
CV. (%) 9.37 16.3 6.8 13.13
NUELA * fauuansisvnsainessdidedffisysuanudosiu 95 %

wx & 1 aa 1 Ao o a o 0
UAIULANH NN NANN DY NUUYANAUIINTEAUAIUADHUU 99 %

>

AnadsluluIfnumIeiionwsisunuliianuwansa uN19@d s L1ile

WIsusy Aedelnedd Duncan’s Multiple Range Test MiseAuaNULToIU 95 %
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¥ '
< =

N3NARBNN 4 N1FANINAVIIURTANITNUSNBUNAARUSWINURUTINIUNS

U

UNITAUAMAINAILTINIINN seed priming

v
a (% o

MUY IUAANUENINUNYNEINT5YI seed priming lagn15uudALIUTITIUGS

a

sgiliflouneedUaniiniie dostuaududmiwioudtluiiusnulilu 2 anwgamgdl

Y

Ao 5 uay 25 ssAwaldua Wuszezia 6 e lngyiinsussiliunanissonuagnisiasey

yasundmsluanmiesujuiinisuaslsusounniiou Faldnanisvnass Aadl

f < [ <
oS Y UAAINNIDNVDILUAR
INHANTANYIBNTNATINTENIN9UA8V8IN1591 seed priming Augamgilunis
[~ <@ v 61 f < 13 < v a wa ] [y 1
Nusnwindanugdeosidudanusenvaawdnluan el irinis nuimsaesladelyd

Ufdunusiunieads Tusuzinerduliofiansaianizdadenisyin seed priming #o

'
=

WosduAAILeNIBNAATUNUIT 115N seed priming ldlafinanailesi@udnissen

a o

wanAsuneannegsreiosdusynitanmsiusne uwiegrslsinunailaonuii waaivi
N . v a | ¢ 21l a a '
seed priming A18@15bATATIU 50 Mg/l UHNANDLUD LT UAAIIUIDNEINFALAZUAININNTN
@ A o d . 1% 901 = M ¥ o : - I3 [

WanTvin seed priming A1 RO wazNlailavin seed priming nasnszzlIaINISAUSAY
6 \ou wenanilidlefinrsaanziadugungiideiesidudanusenvesudanlinuaiy

! Y aa 1 o R = ay v ' & a a vl a a =~
uwaneafiuneEdauiY ueglsinunanlanuiwdeninulineunall 5 esmieadea i
AUDSIEUANISIENgINIIT 25 Beralded naanTzeaINITNUTNY 6 Hou (13197

19)

a a

wWasiguaauiaund

= a a 1

NKHANITANYIBNTNATINTENINYUITYVRIN5YN seed priming Augumnilunis

s 1 § =

< [ [ v § Y a a 4 a wva 1 & [ 1
Lﬂ‘Uiﬂ‘i‘ﬂLﬂJaﬂ‘W‘Hﬁ(ﬂ@L‘U@3L‘U‘umWUNQUﬂWIUﬂﬂ’]WME’NUQ‘UG}ﬂ’]S wudIsaesladelud

9

Uduiusiuniada luvaziedrfulafiansuanizladenisi seed priming #e

€

a @ !

f @& v a o ° .. M v i s @& €Y a ad '
WesiudauRaunAtuinuil 1391 seed priming llalinanaiasiduiduiiaun@niuangs
funead wazdlofiansanenzladugamgiseilesidudduRauninlinuaanuwnnsni

N19EdR0E19MBITNDINADATLEZIAINITAUSNE 6 LHU (151971 20)
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M15197 19 #a0In1391 seed priming wazgauungiin1siusnwseesidudauIenes

wanudnsnInyluanmiesujufinis

=1
2881 (LADU)

Uadennans
1 2 3 4 5 6

priming

Tailgvin priming 73.00 82.75 83.00 81.75 77.00° 76.00
Priming + ﬂj’] RO 7775 83.75 8375 8250 81.00° 79.00
Priming + lalswu 50 mg/( 78.75 86.25 86.00 85.25 84.50° 82.25
NNSNAFBUNIEDH (F-test) ns ns ns ns * ns
aamgiinisfiusnwm ( °c)

5 78.16 85.66 85.50 83.50 82.00 80.17
25 74.83 82.83 83.00 8283 79.67 78.00
NNSNAFBUNIEDR (F-test) ns ns ns ns ns ns
Priming  * aaugiin1siusny

Tailgvi priming 5 7650 85.00 84.00 82.00 79.00 77.00
Priming + ‘1:1;7 RO 5 79.00 84.50 85.00 83.00 82.00 80.50
Priming + lalagu 50 mg/l 5 79.00 87.50 87.50 85.50 85.00 83.00
Tailgvi priming 25 69.50 80.50 82.00 81.50 75.00 75.00
Priming + 11;1 RO 25 76.50 83.00 8250 82.00 80.00 77.50
Priming + lalagu 50 mg/l 25 78.50 85.00 84.50 85.00 84.00 81.50
NNINAFBUNEDH (F-test) ns ns ns ns ns ns
CV. (%) 8.19 6.16 451 498 6.82 10.48
RUBLNR ns laflAnuuanamnean g

* JanuusnanansadfsgeiidedAgNseduanueiu 95 %

AdsluwIRInuefdnesmisuiulTauwansNsT U@t WeSeuLieu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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A9197 20 HAYDINI5Y seed priming wazgaMinaiiunudellesidudsuiaundly
anmiesu unnIs
sreziIan (o)
Uadeneans
1 2 3 4 5 6
priming
Tailgvin priming 11.75 600 7.00 800 750 7.00
Priming + ‘1;;'1 RO 11.50 650 6.25 8.00 6.50  6.00
Priming + lalaw1u 50 mg/L 875 525 725 875 775 7.0
NNSNAFBUNIEDH (F-test) ns ns ns ns ns ns
aamgiinisfiusnwm ( °c)
5 1050 517 733 6.33° 700 567
25 10.83 6.67 6.33 1017 750 7.67
NNSNAFBUNIEDR (F-test) ns ns ns \ ns ns
Priming * aaugiin1siusny
Tailgvi priming 5 1150 500 6.00 750 850 5.00
Priming + ‘1:1;1 RO 5 10.00 650 7.50 4.00 5,50 5.00
Priming + lAlagu 50 mg/l 5 10.00 400 850 750 7.00 7.00
Tailgvi priming 25 1200 7.00 800 850 650 9.00
Priming + ‘1,1;1 RO 25 13.00 650 500 1200 750 7.00
Priming + lalaeu 50 mg/l 25 750 650 6.00 10.00 850  7.00
NNINAFBUNEDH (F-test) ns ns ns ns ns ns
CV. (%) 3262 46.62 60.33 4435 56.21 51.96
RUBLNR ns lufinuuananensadia

* JanuusnanansadfsgeiidedAgNseduanueiu 95 %

AdsluwIRInuefdnesmisuiulTauwansNsT U@t WeSeuLieu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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WosiGumuanganlisan

NKHANTITANYIBNTNATINTENIYUIT8V0IN15917 seed priming ugumgalunis

<

Y [3 [N § = s [ 1 4 a wa @ v =]
usnwnudaniudseasidudwdnanlisenluanimiesuuifinig wuimsaestadelad
Ufduiusunsadd TunuifortudeRansuanedadonisi seed priming vie HJads
gamgiilunisiiushwirewssidudwananlisenilinuanuuansisiunisadfnasa

SYELIAINISAUSAE 6 Liou (W'Wi’N‘VI 21)

s R ¢ &
UL YUALNANAY

INHANTANYIBNTNATINTENI19UT8V8IN1591 seed priming Augamgilunis

<

[ [ [ f = 3 [ 4 a va ! & [ 1y
Lﬂ“Uiﬂ‘H']Lllﬁ@WUﬁqG\@LU@'ﬁLsUUG]LNa@@WBIUﬁﬂWWWaQUQ‘U@ﬂqi WU?WWG@@Q{]QT\]EJI@JQJ

Uduiusiun19ads lurasineiiuiionaisananizdadonisyvii seed priming e Uadey

! 6§ @ (2 1

BN fieosidudwdanefldnuanuuandisiumsaifeweilienasnszezinainis
Audnw 6 e wuiu uiegnslsinuanuafildnuinudaiivh seed priming Aaglalagu
o = s & & o A o ' I M Yo . ' ' =
50 mg/| FenstivesiFudiuannisiininaitmanlilavin seed priming at19daLilosnaon

SYELIAINISAUSIE 6 Liou (fﬂ’]i’]ﬂﬁ 22)

a I3
L’Jﬁ']LQaEJbluﬂ']'NaﬂﬂlaﬂLNﬁﬂ

Mnuansfnwdvdnasiuszninedadevesnisvii seed priming wazaamalinisiu

%’ﬂ‘mmanmmﬁﬂumsﬂaﬂ%aqLuﬁmiuﬁmwﬁaaﬂﬁﬁ’ﬁms wuIvisaestade lufiufduiusiu

N19@nFoY NmaLuaqmaammamimmﬂm Turdg LﬂEJ’Jﬂ‘L!LSJEJ‘WQWiﬂJ’]LQ‘WWU{]Q‘GEMWS‘V]’]

seed priming wuinluziaioud 1-5 ndsnsifiuinu wlnfivia seed priming #ae11 RO

a

i & o A & a a A o ]
153} VLﬂIW?J’]‘LJ 50 mg/L HANAFIDNINDNVBDILHAN LI ﬂmmama@mnmmaﬂumiaaﬂmmm’]

'
0o Y a

wardanuunnataeanfedlidedrfgydeiuadanlalavih seed priming agnalsAiniuiiie

Whgiaeun 6 naulinuanuuandtameatifvesianadelunisien WeiarsuanizUady

gamailunmsiiuinwindunuitanadeluniseenyas 1-4 weuwsnldfiauuandeiunia

=b.

aa ] a ] % & & ] 2 oA g vy
ﬁﬂmﬂ@QWQa@QﬁﬂqwamWﬂu LALH LA ULNAALUUTEHZLIAN 5-6 LAY Naﬂiqﬂﬁj’nma@WLﬂUIQ

a Y

NN 5 asAYaLTYd ZLIﬂ’]l,ﬂaEJIUﬂ’]’iQE]ﬂV]Gﬂﬂ'J']LLa”?,Jﬂ’J’]iJLLG]ﬂG]'NV]’NaEW]E]EJN Hudn

Y

=

9
[y <

AULNA G]dLﬂU‘bﬁ/] 25 peAsalgYd (G]’ﬁ’]\‘ﬂ/l 23)
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M1919% 21 NaveINIIY seed priming LazaaumginisiiuinwineiUesidudiuananlisen

Tuanmiesuuanis
s¥eELaN (1Now)
Uadennans

1 2 3 4 5 6
priming
Tailgvin priming 9.00 500 425 375 600 7.00
Priming + 111 RO 550 450 450 475 550 7.75
Priming + lalagu 50 mg/l 725 425 375 250 375 550
ANTNeaauUNIeann (F-test) ns ns ns ns ns ns
aamgiinisfiusnwm ( °c)
5 667 433 333 400 500 6.33
25 783 833 500 333 517 7.17
NNTNAEDUNNEDR (F-test) ns ns ns ns ns ns
Priming * aamiin1siusny
Tailgvi priming 5 700 400 450 4.00 500 7.00
Priming + 111 RO 5 650 450 300 600 650 7.50
Priming + lAlaeu 50 mg/l 5 650 450 250 200 350 4.50
Tailgvi priming 25 11.00 6.00 4.00 350 7.00 7.00
Priming + 11 RO 25 450 450 600 350 450 8.00
Priming + tAlaeu 50 mg/l 25 800 400 500 300 400 6.50
ATNeaaUNINann (F-test) ns ns ns ns ns ns
C.V. (%) 5751 59.83 57.13 5821 51.00 60.98

NUBLUA

ns TUHAMUBLANAIINIIEDH
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M151497 22 HAYDINITY seed priming wazganginisiiusnwrelasidudwinnieves

wanudnsnInyluanmiesujufinis

=]
Tz8zIan (LADU)

Uadunnany

1 2 3 4 5 6
priming
Tailgvin priming 6.25 624 550 650 9.50° 10.00
Priming + 111 RO 525 550 550 475 7.00° 7.25
Priming + lalagu 50 mg/l 550 425 300 325 4.00° 525
ANTNeaauUNIeann (F-test) ns ns ns ns * ns
aamgiinisfiusnwm ( °c)
5 483 483 367 600° 600 7.83
25 6.50 583 567 367° 767 7.17
NNTNAEDUNNEDR (F-test) ns ns ns \ ns ns
Priming * aamiin1siusny
Tailgvi priming 5 550 6.00 500 650 7.50 11.00
Priming + 111 RO 5 450 450 450 7.00 6.00  7.00
Priming + lAlaeu 50 mg/l 5 500 400 150 450 450 550
Tailgvi priming 25 750 650 6.00 650 11.50 9.00
Priming + 11 RO 25 600 650 650 250 800  7.50
Priming + lalaegu 50 mg/l 25 6.00 450 450 200 350  5.00
ATNeaaUNINann (F-test) ns ns ns ns ns ns
C.V. (%) 59.69 36.44 5532 5342 51.16 58.79

RUBLNR ns lufinuuananensadia

* JanuusnanansadfsgeiidedAgNseduanueiu 95 %

AdsluwIRInuefdnesmisuiulTauwansNsT U@t WeSeuLieu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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M151497 23 WaT8IN15YN seed priming uazaamnginisiiudnwidenatedelunisenves

g o & a X v a wa @
waaugnInUvyluan el ianis (Ju)

=]
Tz8zIa1 (LADU)

Uadennans
1 2 3 4 5 6

priming

Taila9i priming 12.78° 9.42° 10.21° 878> 9.15° 895
Priming + 111 RO 12.38° 8.00° 895 8.10° 8317 8.0
Priming + lalagu 50 mg/l 11.80° 7.97° 878 7.86° 7.95 865
N1SNAADUNNEDG (F-test) & ** * ** ** ns
aamgiinisfiusnwm ( °c)

5 1229 845 938 822 822° 863
25 1235 847 924 823 873" 897"
NNTNAEDUNNEDR (F-test) ns ns ns ns * *
Priming * aaumgiinsiiusnm

Tailgvi priming 5 12.22° 977 1033 880 870 858
Priming + 111 RO 5 12.85° 802 885 803 808 883
Priming + tAlaeu 50 mg/l 5 11.80° 757 898 783 788 850
Tailgvi priming 25 13.35° 9.07 1010 875 9.60  9.33
Priming + 11 RO 25 11.92° 795 905 818 855 878
Priming + lalagu 50 mg/l 25 11.80° 837 858 790 803 880
ATNeaaUNINann (F-test) + ns ns ns ns ns
C.V. (%) 289 772 537 380 554 358
RUBLNR ns lufinuuananensadia

* Januuananansatfeg1aditdudAg e

** JANULANANN AT RNy EAYBNTEAUANLTRLUL 99 %

o

AN

AMULTDIY 95 %

AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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AMUS2TUN15IDNVDILUAR

NNNaNIANYIBNSNaTINTENineladevein1sii seed priming wazgaumginisiu

1 <

Snwseausiluniswenveawdnluanmiesufifinig nudiisaestadlddufduiusiy

@ @ 1

nadfegenailoinasneignisiiuine wanllefiansandadegaumgilunisiiusnus
AanusalumssenvesudnilinunnuuanaaiunisaiinasnssagaInsiiusnem 6 Whou
wadloRasaunanztladenisin seed priming wuanlugnafeud 1-4 wasn1snuSnw Wwan

911 seed priming fet RO wae lalagu 50 me/l radeainuiilunisienveuuiniias

'
0O Y a v &

nuazinuuanatsaifesiidedAydsiumannlalavin seed priming egslsAnu

o

Ay oA q' Y] 1 ! aa < < A
LN@L%WQL@@UVI 5-6 ﬂUhJWU@'J'uJLLWﬂG]'NV]'NﬁﬁG]GU@QﬂT]lILi'JIUﬂ']iﬂaﬂleaQLjJa@ (13199 24)

AMNYIIYBAVIIAUNAN

a [

PNHANIANYIBNTNATINTENINNTIT8Y0IN591N seed priming Wazgaumninisiiy

Y

Shwseanuegansundtuan niesuuiinig wuitiaesladelufiufduiusiunisads
naneIgMsiusney uidlefiarsanadenisi seed priming AeAueMBBATBIGUNET

WUIIN9911 seed priming Aae@1slalaau 50 me/l @nalinug1I8enueIdundaI e

'
Y a o [

1nAIKaziANNLAnAIsadReg1wiitd Ay umannlilavin seed priming Lay#via

o

seed priming A1e11 RO WeavhnisiAusnwiudaliiunan 5-6 ey luvuziidiefiansun

Uadvgamgiseanuenigensiundl nuimaiuinywiuinioamgll 5 esmwadea Tuasie

1 a v

ALYNIYDATDIAUNATIEIUINNIILALLANULANAN @D RBE s Tudn

25 asAwadealavinnsiusnwuda iunan 6 Wweu (M99 25)

ANMUENIITINVBIAUNAN

a [

PNHANIANYIBNTNATINTENINTITBVBIN9N seed priming Wazgaumninisiiy

Y

Shwrenuensndundiluanmiesufoins nuihaesteteliiufduiusiumeada
paeAegMSAUIIY uazilefiansanianztadunisi seed priming vieiladugamaiise
ANENITINTBIRUNaIN liTAuwAnAiuVNElRnaeneten snUsnwITUiY wisgalsh
mamuLlinvesnuendigailowdainunsi seed priming feaslealaviuaiiy

gy 50 me/l vise Tudafinunsiiuinwifigamall 5 esrwalded (115799 26)
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M13197 24 waveIN15¥I seed priming Lazgunniinisiiusnwinenuiiilunisienaes

g o & a X v a wa v @
wanugnInUnyluan e UAns (/)

=}
vzl (LADU)

Uadunnany
1 2 3 4 5 6

priming

Taila9i priming 295° 477° 430° 4.83° 390 445
Priming + 11 RO 320" 595 4.96° 533 4.08  4.65
Priming + lalagu 50 mg/l 3.42° 597° 518 560° 439 491
N1SNAADUNNEDG (F-test) ~ ** ** *x ns ns
aamgiinisfiusnwm ( °c)

5 325 566 483 522 414 481
25 314 546 479 528 410 4.53
NNTNAEDUNNEDR (F-test) ns ns ns ns ns ns
Priming * aaugiin1siusny

Tailgvi priming 320 467 435 483 395 4.68
Priming + 111 RO 315 6.02 500 538 420 473
Priming + lalaenu 50 meg/l 342 630 515 565 423 503
Tailgvi priming 270 487 425 483 385 4.23
Priming + 11 RO 330 587 493 528 395 458
Priming + talaeu 50 mg/l 342 565 520 555 450 @ 4.80
ATNeaaUNINann (F-test) ns ns ns ns ns ns
C.V. (%) 854 801 622 617 1333 1161
RUBLNR ns lufinuuananensadia

** JIANLANA N saRAeElTyd AR BN TEAUANLLTRIU 99 %

]

AdsluwIRInuefdnesmisuiulTauwansNsT U@t WeSeuLieu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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M1519% 25 NaveINIM seed priming LazaauIn1sNUSNWIABAINETIHBATBIAUNET

WINVNYNDY 14 U MﬁﬂLW’WIu&ﬂ’]‘WW@@U{]UWﬂW? (LFUNLUAT)

=}
vzl (LADU)

Uaennany
1 2 3 4 5 6

priming

Taila9i priming NA NA NA 129 105°  1.05
Priming + 11 RO NA NA NA 138 1.10° 1.13°
Priming + lalagu 50 mg/l NA NA NA 128 151° 1.31°
NINAFOUNEDR (F-test) ns *x **
aamgiinisfiusnwm ( °c)

5 NA NA NA 132 124  122°
25 NA NA NA 131 120  111°
NINAFDUNEDR (F-test) ns ns *x
Priming * aaugiin1siusny

Taila9i priming 5 NA NA NA 135 1.05 1.08
Priming + 11 RO 5 NA NA NA 123 113 1.18
Priming + lAlaeu 50 mg/l 5 NA NA NA 138 155 1.40
Taila9i priming 25 NA NA NA 123 1.05 1.03
Priming + 11 RO 25 NA NA NA 153 108 118
Priming + lalaegu 50 mg/l 25 NA NA NA 118 148 1.23
ANINAADUNTEDG (F-test) ns ns ns
C.V. (%) 1872 4.42 4.86
VU8R NA lififeyaiflesaniudaldinanlunissenuund 14 fu

ns tUIAMULANA1INIIEDH

** e NUWANANYSER RNl Ned A

YBINTZAUAIULTDIU 99 %

AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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M191991 26 HATBINITVIN seed priming kaLEUMYTNITAUINWIFBAIINETITINVDIFUNET

WINVNYNDY 14 U MﬁﬂLW’WIu&ﬂ’]‘WW@@U{]UWﬂW? (LFUNLUAT)

=}
vzl (LADU)

Uadennans
1 2 3 4 5 6

priming

Taila9i priming NA NA NA 258 249 3.09
Priming + ‘13’1 RO NA NA NA 2.49 2.66 3.09
Priming + lalaw1u 50 mg/L NA NA NA 281 263 3.33
AINAFDUNEDR (F-test) ns ns ns
aamgiinisfiusnwm ( °c)

5 NA NA NA 2.63 2.60 3.24
25 NA NA NA 2.63 2.58 3.09
AINAFBUNEDR (F-test) ns ns ns
Priming * aaugiin1siusny

Taila9i priming 5 NA NA NA 255 245 3.20
Priming + ‘1:1;1 RO 5 NA NA NA 2.43 2.70 3.28
Priming + lAlaeu 50 mg/l 5 NA NA NA 290 265 3.25
Taila9i priming 25 NA NA NA 260 253 2.98
Priming + 11 RO 25 NA NA NA 255 263 290
Priming + lalaegu 50 mg/l 25 NA NA NA 273 260 3.40
AINAFDUNIIEDR (F-test) ns ns ns
CV. (%) 9.89 7.24 14.63
VU8R NA lififeyaiflesaniudaldinanlunissenuund 14 fu

ns tUIAMULANA1INIIEDH
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UNMUNEAYDIAUNAN

NNNANIANYIBNSNaTINTENineladevein1svin seed priming wazgaumginisin

c

% [

Snwiseuninanfunatluaninie sl jURns wuimsaesdaduluiiufduiusiunisad

=)

oY

1 Y v Y

nasneIanIBnusnw wazdlefiasaenzdaduaunginisiuinwredminandundii

e

'
o 1 o

Lifiauusnsnsdiunvadfnaenognsiiuineiguiu uinuwwilduvesiminaniinnndle
Ausnwiudafioamall 5 esewaided luragiidlefiansandadsnisi seed priming s

1 oA Y

J1udnanaunan nuInliiinnuwnnatamisaifeg1eseiioswasiininanaunanlusening

A5AUSNY kg 19lTANNNULL T TLYN NN AR UDIAUNAANIN UL AR TINILNITYIN

seed priming Mwa1shAlagIUY 50 mg/l (P1351991 27)

H v oy v v

UrinuisvaIfunan
NNNANIANYINSNATINTENINTadevein1siin seed priming wargaunginisiu
Shwideuninuiswessunaluan niesufuinig wuirisaesdadelusiugduiusiunig
adfnaanognsiuiny wazdlofiansananzdadgamalinsiivinwselntnuives
sunanlidfinnnuuandsiunaiifnasneignisiiusnyiguiu uidefiansaanziade
N1 seed priming AOUNMTALAIVDIAUNGT WUIIN1THN seed priming Aa@1TLAlATIU
50 mg/l danaliaundfumdnuisuingauwaziiniuuans1an1eaifegreidedAgydeiu
= M ¥ [ N . 1 A a @ @ i s a 19 1
wannlilanIun15vin seed priming Tugasaui 4-5 vasnisiusnen walufoun 6 naull

WUAMULANANVNERR LY NFINAGY (AN5199 28)



A13797 27 HAveINISY seed priming wazanmgiinisiiusnusetmiinandundmwsnuny

ione 14 Ju nadangluaniniesuufinig @adnsu/eu)
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[
a

Y

=}
vzl (LADU)

Uaennany
1 2 3 q 5 6

priming

Taila9i priming NA NA NA 11.00 938> 975
Priming + 111 RO NA NA NA 1025 950°  9.50
Priming + lalagu 50 mg/l NA NA NA 1200 11.00° 10.13
NINAFOUNEDR (F-test) ns *x ns
aamgiinisfiusnwm ( °c)

5 NA NA NA 1092 1017  10.33
25 NA NA NA 1125 975 9.25
ANINAADUNINEDR (F-test) ns ns ns
Priming * aaugiin1siusny

Tailgvi priming 5 NA NA NA 1150 950  10.25
Priming + 111 RO 5 NA NA NA 1025 975  10.00
Priming + lAlaeu 50 mg/l 5 NA NA NA 11.00 11.25 10.75
Tailgvi priming 25 NA NA NA 1050 9.25 9.25
Priming + 11 RO 25 NA NA NA 1025 925  9.00
Priming + lalaegu 50 mg/l 25 NA NA NA 1300 1075  9.50
ANINAADUNTEDG (F-test) ns ns ns
C.V. (%) 2600 1024  15.46
VU8R NA lififeyaiflesaniudaldinanlunissenuund 14 fu

ns tUIAMULANA1INIIEDH

** e NUWANANYSER RNl Ned A

YBINTZAUAIULTDIU 99 %

AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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M13197 28 WaveIN15VI seed priming LazauuiinisiiusnwIRou MnuieAundIn3n

& A o o 1 a wa A a v v
ey 14 Tu ndumgluanimiesd§iRinig @adnsu/f)

=}
vzl (LADU)

Uadennans
1 2 3 4 5 6

priming

Taila9i priming NA NA NA 088 086 086
Priming + 11 RO NA NA NA 094° 098 086
Priming + lAlawu 50 me/l NA NA NA 1.04° 1.03  0.89
MINAAIUNNEDA (F-test) ** o ns
aamgiinisfiusnwm ( °c)

5 NA NA NA 0.94 0.95 0.86
25 NA NA NA 0.96 0.96 0.87
AINAFBUNEDR (F-test) ns ns ns
Priming * aaugiin1siusny

Tailgvi priming 5 NA NA NA 090 088 0.85
Priming + ‘1:1;1 RO 5 NA NA NA 0.93 0.95 0.88
Priming + lAlaeu 50 mg/l 5 NA NA NA 1.00 1.03 0.90
Tailgvi priming 25 NA NA NA 085 085 0.88
Priming + 11 RO 25 NA NA NA 095 100 085
Priming + lalaegu 50 mg/l 25 NA NA NA 108 1.03 0.88
AINAFDUNIIEDR (F-test) ns ns ns
CV. (%) 9.11 7.09 6.76
VU8R NA lififeyaiflesaniudaldinanlunissenuund 14 fu

ns tUIAMULANA1INIIEDH

** e NUWANANYSER RNl Ned A

YBINTZAUAIULTDIU 99 %

AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuAULTRLIU 95 %
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wWasidudalnusanvauuan

NKHANTITANYIBNTNATINTENINUITLVIN5YIN seed priming Auguniluns
Audnvuadaiuireesifudanusenvonudaluaninlsadou wuiassiladlud
Ufduiusiuniaia Tuaasieafudefiansananiztadenisya seed priming fe

¢ 2 & 2 & ] ° L. o ~ !
LWUBILYUAAINUIDNYBIUNGAUUNUIN AN seed priming maa’lﬂﬂim%’m 50 mg/l HUNARD

=

s & & PN ' & Ay M Yo L. P \ ) a
Wosigudainusonitgeninudnildladvin seed priming wazdai1uuanaeiunisaiio
Aaud1eagaaiodussninmisiuine 6 Wweu widlsiarsunanizladuaungise
Wesidudanusenvesuin wunlifanuwanaaiunisaifvesisaesaningaumngilugag

Y - - P I Y ' 2 a2 yva a = =
nMsiuinun 2-6 ey usegslsinmunanlanuinudannulineumad 5 esrwaidea i
AasiguANISINTUgINdIN 25 serwaided nanszezIaINITNUINY 6 Hou (115197

29)

a a

wWastdudaauiaund

NHANTANIBNTNATINTENI19UT8V8IN1591 seed priming Augamgilunis

v W [y

[~ [ v 61 ¢ @ &Y a al = & 1Y a |a s
LﬂUiﬂUWLNﬁﬂWUQ@@L‘Uﬁ]ﬁL%um@uﬁ\lﬂﬂﬂﬁiuaﬂWWIﬁﬂLiau WU’J’]W&H@Q{]QQEJINNUQE{MWUﬁﬂ

=

3)

Meada luvagiietnuiioRasaanztdadenismi seed priming Aewesidudduinun
YUANUIN WaAAN seed priming Alea1slalaviy 50 me/l AuuilduvealasiGuddu

Raunfnaninudanlilaniunisyin seed priming Tuanswesnisiiusnen 6 1oy waviile

a

fivsuanizladeaangidewasidudduiiaunfinudl wasivsneifaumngll 5

'
a ado 1

a = v s & v 2 A& w a =
DALY ALY YA NLLU’JIU&I“UENLU@iL“ﬂIum@uNﬂ‘UﬂGWW]'Tﬂ'J']LﬂJaWVILﬂUiﬂHWW 25 ALY d@

(miwﬁ 30)
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M15197 29 HaLBIN139 seed priming wazguuaiin1susnwIseasFudALIENUDY

=3 v & a X =
wanugnInUvyluannlsusou

=1
Tz8zIa (LADU)

Uadennans
1 2 3 4 5 6

priming
Tailpi priming 63.00° 65.75° 76.00 77.25° 76.50° 72.00°
Priming + 11 RO 68.25° 69.00°® 79.50 81.00°® 81.00%° 77.75%
Priming+1ﬂ1mﬁti’]u 50 mg/L 75.00° 76.25° 8350 85.00° 83.25% 80.25°
NINAADUNINEDA (F-test) u 1 ns * * *
gamgiinisifiusnw ( °c)
5 72.50° 7366 81.33 8283 81.83 78.33
25 65.00° 67.00 78.00 79.33 78.67 75.00
ANINAFBUNIEDR (F-test) N ns ns ns ns ns
Priming * aaumgfin1siusny
Tailpvi priming 5 70.00 67.00 77.00 7850 7750  75.00
Priming + fl’l’] RO 5 71.00 74.00 80.00 8250 81.00 79.00
Priming+1ﬂ1(§]621”|u 50 mg/l 5 76.50 80.00 87.00 87.50 87.00 83.00
1ailavi priming 25 56.00 6450 7500 76.00 7550  71.00
Priming + ‘IE’] RO 25 6550 64.00 79.00 79.50  81.00 76.50
Priming+1ﬂ1mﬁti”|u 50 mg/l 25 73.50 7250 80.00 82.50 79.50 77.50
NNSNAFBUNEDH (F-test) ns ns ns ns ns ns
CV. (%) 6.62 11.22 7.10 6.87 5.61 7.21
RUBLNR ns laflAnuuanameans

o

* JanuusnanansadfsgeiidedAgNseduanueiu 95 %
** JANULANANN AT RNy EAYBNTEAUANLTRLUL 99 %
AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelngds Duncan’s Multiple Range Test MiszAuAULT0IU 95 %
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M15197 30 HAYBINTIYN seed priming wazamungiinisinusnwsewesidudduinunfly

annlsasou
S¥eELaT (1Now)
Uadunnany

1 2 3 4 5 6
priming
Tailpi priming 13.75° 1275 1225 850  9.00 14.75
Priming + 11 RO 13.00° 1550 10.25%®° 775 825 12.25
Priming+lalag1u 50 mg/l 9.75° 1200  7.5° 6.23  7.00 1225
NINAADUNNEDR (F-test) 5 ns & ns ns ns
gamgiinisifiusnw ( °c)
5 11.67 1033 900 733 800 1233
25 1267 16.50° 1100 767 817 1383
NSNAADUNNEDR (F-test) ns *x ns ns ns ns
Priming * aaumgfin1siusny
Tailpvi priming 5 1350 11.00 11.00 950 800 1550
Priming + 11 RO 5 1350 1150 950  7.00 10.50  11.00
Priming+Lalag1u 50 mg/l 5 8.00  8.50 6.50 550 550  10.50
1ailavi priming 25 14.00 1450 1350  7.50 10.00 14.00
Priming + 11 RO 25 1250 1950 11.00 850  6.00  13.50
Priming+lalag1u 50 mg/l 25 11.50 1550 850  7.00 850  14.00
NSNAADUNNEDR (F-test) ns ns ns ns ns ns
C.V. (%) 2086 31.57 31.62 4827 4050 31.25
RUBLNR ns lufinuuananensadia

o

* JanuusnanansadfsgeiidedAgNseduanueiu 95 %
** FANULANANN AT RNy EAYDNTEAUANLTNUL 99 %
AnadsluluInsinuneionesmieunuliddanuuanaisiunieads WeSsuifisy

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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¢ @ ' < 1

Wasigunuandnlisan

INNANITANBIBINTNATINTENINNUAT8U89N15911 seed priming ﬁ’uqmmqmums
<@ [y <@ 9] 6 1 & @ & < 1 = 1 :Jl [y a a o Ly} I3
Nusnwwdniugseilesiduduinan itontuaninlsasou nuimsaestdadeliiufduius
v aa 1 <@ [ I3 'y} & a Qll d‘ a [
Auneads lugrsnmsiiusnwiudaiugidunad 2-6 Wweu luvasidefarsaanizlade
N15%11 seed priming Aotlasidunudnanliseniunuin n15vin seed priming fa8@1s

| 6 @ 3 @

lalanu 50 mg/l fnasroilesiiudmdnanlisoniiniudniilalavin seed priming wagil

aada v

AMULANANIAUN A AN ADUT19zA L9 UTENIN9NSAUSNET 6 LABDY LALIaRAITUN
) a ¢ & & & ' ' ¢ A o a a ~
LawwﬂawqmmmamaimumLuamaﬁﬂmaﬂ wuNwaaNuSwAgunil 5 esriwalgya

)~ v s & & & | A o ] 2 A& o cs' = A
llLLU']IU@JGUENL‘UE]'ileju@Lmaﬂﬁﬂlﬂﬁaﬂﬂmqﬂﬂ]’]maﬂ%Lﬂ‘Uiﬂ‘i;‘}'Wl 25 psAgalged (m1519n 31)

s 8 & &

wWeasituduannne
NKHANITANYIBNTNATINTENINUITLVINIYIN seed priming Fuguniluns

< W [ v & § < s < A ! ] [ A av o §ou
udnwiudaiugiaesidudiuaangluaninlsasounuin Miaesdadelaiiufduiusiu

aa ! < o @ v & q = oS A a v
eada ludnmsinuinvisdaiugiduna 2-6 e Tuvarlefiansaeneladonis
[ . . | ¢ =@ 13 I3 & | o o o ¥
¥ seed priming fiBlUasidudludnnetunuil 11591 seed priming Measlalayiy 50

me/l wazin RO fnaneilesidududnniefiininuannluladvii seed priming waginiu

aad v

LANAINAUNNATATIADUT 99z AIN Rl UTEWININITIAUSAEY 6 LAY LalpRNTULANY

Uadugaunglisewesidudwanmenuinudaiinuinuiiaesanmaamgll lifinasdony

v ¢

] aa < | & o < < a A
LLG]ﬂG]’NV]NﬁﬂG]GUE’NLiJaWGHEJSLu‘U’Nﬂ’]iLﬂUSﬂH’]LNﬁ@WUﬁLUuL’Ja’] 2-6 LAY (MNF199 32)

9

nanadslunisianvaudn
NKNANTITANYIBNTNATINTENI19TaT8Y039n19%1 seed priming Augumnilunis
Ausnewiudaanugaenanaislunissenveandaluanimlsasounuin Meaestadelid

s

Ufduiusiuniaada Tudrsnisifuinuiudaiusiiune 2-6 iteu Turaziidefiansun
ln1za38n15911 seed priming sonanadslunissenvonudaiunuin 1591 seed
oriming #aeaislalau 50 me/l wasiia RO finadenaedslunisienvesudnfininia
wiaiildlévi seed priming wazdmnuuansnstunnsadafireudsazsaidodluseninenis
WAUSAEN 2-6 Lipu Lm'LﬁaﬁmsmflLawwﬁﬂé’faqmmﬁﬁaL’;mLa?{aiumiqaﬂsua«,uﬁmwui']
mﬁm‘ﬁLﬁu%’ﬂmﬁgqaaqaqummﬁ Lifnasoruuansamnsadfvesiaadslunisienves

wasnvusiolies Tugenisiiusnynudaiugiduna 4-6 Wou (151990 33)
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M1919% 31 NaveINIIM seed priming LazaamginisiiuinwineiUesidudiuananlisen

=3 v & a X =Y
GUENLN@@WUQW?WUWHIUGJ]’]WINLS’E]‘U

=}
vzl (LADU)

Uadennans

1 2 3 4 5 6
priming
Tailpi priming 13.75° 1150° 6.00 825 9.00°  6.50
Priming + 11 RO 11.00° 7.25° 550  7.75° 7.00®° 550
Priming + lAlawu 50 me/l 8.25° 6.75° 475 523° 600° 4.25
AINAaRUNNEnA (F-test) i i ns * * ns
gamgiinisifiusnw ( °c)
5 8.67° 9.00 517 567° 6.17° 483
25 13.33* 800 567 850 850° 6.00
ANINAFBUNIEDR (F-test) S ns ns o * ns
Priming * gaugfin1siusny
Tailpvi priming 5 9.50° 1350 550 6.00 850  6.00
Priming + 11 RO 5 850° 700 600 7.00 600 5.0
Priming + balaeu 50 mg/l 5 8.00° 650 400 400 400  3.50
1ailavi priming 25 18.00° 950 650 1050 9.50  7.00
Priming + 11 RO 25 1350° 750 500 850 800  6.00
Priming + lAlpu 50 mg/l 25 850 7.00 550 650 800  5.00
NSNAADUNNEDR (F-test) x ns ns ns ns ns
C.V. (%) 2142 3087 29.19 3344 2838 3453
RUBLNR ns LddAnuuanaemieana

o

* JanuusnanansadfsgeiidedAgNseduanueiu 95 %
** JANULANANN AT RNy EAYBNTEAUANLTRLUL 99 %
AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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M15197 32 HAYDINITY seed priming wazganginisiiusnwireUasidudwinnieves

=3 v & a X =
wanugnInUvyluannlsusou

=1
Tz8zIa (LADU)

Uadunnany
1 2 3 4 5 6

priming

Tailgvin priming 9.50° 10.00° 575 6.00 5.50°  7.50°
Priming + 11 RO 775° 825 500 350 375  4.50°
Priming + lalagu 50 mg/l 7.00° 500° 450 350 350° @ 3.25°
N1SNAADUNNEDG (F-test) * ** ns ns * *x
aamgiinisfiusnwm ( °c)

5 7177 683 483 412 400  5.00
25 9.00° 867 533 450 450 517
NNTNAEDUNNEDR (F-test) ¢ ns ns ns ns ns
Priming * aaumgiinsiiusnm

Tailgvi priming 5 7.00° 850 650 6.00 600  7.00
Priming + 111 RO 5 700° 750 500 350 250 500
Priming + lAlaeu 50 mg/l 5 750° 450 300 300 350  3.00
Tailgvi priming 25 12.00° 1150 500 6.00 500  8.00
Priming + 11 RO 25 8.50° 9.00 500 350 500  4.00
Priming + lalaegu 50 mg/l 25 6.50° 550 600 4.00 350  3.50
ATNeaaUNINann (F-test) i ns ns ns ns ns
C.V. (%) 2350 29.01 4224 51.60 3551 40.05
RUBLNR ns LddAnuuanaemieana

* JanuuananansadfegslidedAgnseau

** JANULANANN AT RNy EAYBNTEAUANLTRLUL 99 %

o

AMULTDIY 95 %

AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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M15197 33 NaT8IN15¥ seed priming uazaumnginisiiudnwidenatedelunisenves

g o & a X = [
waaugnsnavyluanmlsuseu (Ju)

=}
vzl (LADU)

Uaennany

1 2 3 4 5 6
priming
Taila9i priming 16,70 12.37° 14.11° 11.13* 10.11° 8.93°
Priming + 11 RO 1591  10.98° 11.99° 9.20° 9.20° 8.94°
Priming + lalaw1u 50 me/l 16.40  11.03° 12.23° 934> 931° 845"
N1SNAADUNNEDG (F-test) ns * g* *x *x *
aamgiinisfiusnwm ( °c)
5 1581°  11.2 1312 980 963 8.80
25 16.85° 1172 12.45° 998 946 874
NNTNAEDUNNEDR (F-test) § ns *x ns ns ns
Priming * aaumgiinsiiusnm
Tailgvi priming 5 15.72° 1215 1470 10.83 10.43 8.98
Priming + 111 RO 5 15.82° 10.85 1215 9.0 9.03 888
Priming + lAlaeu 50 mg/l 5 15.90°® 10.62 1250 9.48 943 845
Tailgvi priming 25  17.67° 1260 1353 1143 980 875
Priming + 11 RO 25 1600 11.12 1183 930 938 8095
Priming + lalpo1u 50 mg/l 25  16.90* 1145 1200 920 920 835
ATNeaaUNINann (F-test) % ns ns ns ns ns
C.V. (%) 405 554 305 525 437 357

RUBLNR ns lufinuuananensadia

o

* JanuusnanansadfsgeiidedAgNseduanueiu 95 %

** JANULANANN AT RNy EAYBNTEAUANLTRLUL 99 %

AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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Aausalunssanvauan
NKHANTITANYIBNTNATINTENIYUIT8V0IN15917 seed priming ugumgalunis
=3 [ [ v 6 1 < < A 1 gj v 1l
Ausnwnudaiugsoninusilunissenvasuialuanimlsusou nuimsassladelull
Ufduiusiunieadd Tugrnsinuineiudaiugdunar 2-6 Weow lusuzilefiarsun
lan1zdadenisvin seed priming Aotianadslunissenvesudniu wuinn13¥in seed
. . 14 = 1 < [ a 1 2 o M Y o
priming Mea1slalaviu 50 me/l dinasonuiirlunissenvaauinngeninudailulaviy
seed priming wagdimnuuanasiumsaianneud1sazneiliosluseningnsinusnw wallle
finsananztadsgamgisenanadelunisenveaudn wuinudainusnwvisassanin
gamall Lufinaseanuunnaimnaifvesnnudilunsenvesuinuuuseiiies Tugianis

% [

Wusneaniusidunan 3-6 wau (m15199 34)

]

AMNYIIYDAVIIAUNAT

PNNANITANBIDNINATINTENINUATHU89N15911 seed priming ﬁ’uqmmﬁiums
I3 [ [ v 61 v ¥ = 1 :’/ ) a a o Y4
Nuinwwdaiugsiennueigenvesmunaluanmlsuseu wuisasstadelifiufduius
AUNNEDRLUYINITAUS B UNEAN 4-6 1hou TuvaziRelfullafRaITuanIzdadenisyin
seed priming #aAMNENIYBAVDIAUNGT WUINNNFWAFDIEAINEIIEDAVBIAUNAIN LY
AN AUNERAtLYI 5-6 Weulusnwiudaiug uwasdlefinsananizdeduaaumgl
ABALETIEOATDIRUNGT NUINEATIAUSNEIIERan MEMOTITANEIEATRUNET

Plaluansnesiuneediflugae 4-6 Wouniiusnwuaniug (ms199 35)

AMNY1IITINVBIAUNAN

INNANITANBIDNTNATINTETNINUATEUD9N15Y11 seed priming ﬁuqmmmums
=3 [ I3 v 61 (% v = 1 g.// ) (=] a o v
NusnwLaanugienue1sINvesrunatuan nlswseau wuirisaesladelufiufduius
AUNNEDRIUYMNITAUTNBUNEAN 5-6 wou TuvzRglfulafasuantzdadenisyia
seed priming ADAIIUHIITINVDIAUNAT WUIINTTY seed priming A8d1slalagIu

'
1 <

50 mg/l uag U1 RO fwudliudmadaniine1isiniininninuaanlaliniunisii seed
. . 1 a 1 aa 1 Av o v a = [ (Y [ Id A
primingiagnudanuuandnsanfegrelideddgdudainuinuiuaaduna 4-5 ey
widlefasaanzladeeungiideninueisinvessiundt nudnudaiiiusnuivisaes
anmeamgillifinannuensnvesdundiuanansiunisadanaeidedusznininisiiu

SnwaaNugn 4-6 Whou (13197 36)
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M13197 34 waveIN15¥I seed priming Lazguunniinisiiusnwirenuiilunisienaes

g o & a X = v [
waaugnsnUvyluanmlsuseu (/)

=}
¥zl (LADU)

Uadunnany
1 2 3 4 5 6

priming

Taila9i priming 1.93° 278" 283" 361° 394 4.16°
Priming + 111 RO 218 340 350° 4.63° 395 4.51%
Priming + lalagu 50 mg/l 233 3817 359° 480° 365 4.88°
N1SNAADUNNEDG (F-test) £ ** ** *x ns *x
aamgiinisfiusnwm ( °c)

5 233 357" 331 447 391 461
25 1.97°  309° 330 423 378 443
NNTNAEDUNNEDR (F-test) Vi * ns ns ns ns
Priming * aaumgiinsiiusnm

Tailgvi priming 5 227 290 275 375 390 4.18
Priming + 111 RO 5 227 365 348 475 4.05 @ 4.63
Priming + lAlae 1w 50 mg/l 5 245° 417 370 490 378 503
Tailgvi priming 25 1.60° 267 290 348 398 4.15
Priming + 11 RO 25  210° 315 353 450 385 4.4
Priming + tAlaeu 50 mg/l 25 222 345 348 470 353 473
ATNeaaUNINann (F-test) & ns ns ns ns ns
C.V. (%) 842 1422 778 946 871 844
RUBLNR ns lufinuuananensadia

o

* JmnuusnanansadfegeiidedAgNseduanuetiu 95 %

** JANULANANN AT RNy EAYBNTEAUANLTRLUL 99 %

AeasluLuIRaUAIefInysIndauiulidanuwanetesiunIeE@tf WewlSeuiisu

Aadelagds Duncan’s Multiple Range Test MiszAuANLTRLIU 95 %
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M1519% 35 NaveINIvi seed priming LazaauIn1sNUSNYIABAILETIHBATBIAUNET

a dy = [ v ) a
WInInyieny 14 Tu vaamnzluanmlsaseu (wuRluns)

=}
vzl (LADU)

Uaennany
1 2 3 4 5 6
priming
Tailgvin priming NA NA NA 206> 200 1.92
Priming + ‘15’}’1 RO NA NA NA 2.15° 2.01 1.94
Priming + lalaw1u 50 mg/L NA NA NA 220° 204 1.95
NINAFOUNEDR (F-test) ** ns ns

aamgiinisfiusnwm ( °c)

5 NA NA NA 2.16 2.05 1.96
25 NA NA NA 2.12 1.98 1.97
ANSNAABUNNEDS (F-test) ns ns ns

Priming * aaugiin1siusny

Tailgvi priming 5 NA NA NA 208 203 1.91
Priming + 111 RO 5 NA NA NA 210 205 1.93
Priming + lAlaeu 50 mg/l 5 NA NA NA 223 208 1.95
Taila9i priming 25 NA NA NA 205 198 1.93
Priming + 11 RO 25 NA NA NA 211 198 195
Priming + lalaegu 50 mg/l 25 NA NA NA 218 200 1.96
NNINAFBUNEDH (F-test) ns ns ns
C.V. (%) 361 467 5.26

NUBLUA

NA lfideyailiosanudaldiaatlunissenuiundi 14 Ju

ns tUIAMULANA1INIIEDH

* Jannuuananavanfegalided Ay Auanuideiu 95 %

** JipNLAnNA I saRAeg 1 iltyd A BN TEAUANLLTRIU 99 %

AeasluLuIRaUAlefInysIndauiulidanuLaneesiunIeE@df WewlSeuiiau

Aadulngds Duncan’s Multiple Range Test MisgAuAINLTRLIU 95 %
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M15197 36 NaVINIIVN seed priming waTQUUATNITNUTNVIABAIILE1ITINVOIAUNAT

a dy = [ v ) a
WInInyieny 14 Tu vaamnzluanmlsaseu (wuRluns)

=}
vzl (LADU)

Uadennans
1 2 3 4 5 6
priming
Taila9i priming NA NA NA 399" 408> 338
Priming + ‘1,1;'1 RO NA  NA NA 439* 4.40° 3.49
Priming + lalaw1u 50 me/l NA NA NA 454° 461° 356
MINAAIUNNEDA (F-test) ** o ns

aamgiinisfiusnwm ( °c)

5 NA NA NA 4.24 4.552 3.59
25 NA NA NA a4.37 4.18° 3.36
ANSNAABUNNEDS (F-test) ns g ns

Priming * aaugiin1siusny

Taila9i priming 5 NA NA NA 378 435 3.55
Priming + 111 RO 5 NA NA NA 425" 453 3.53
Priming + lAlaeu 50 mg/l 5 NA NA NA 470° 478 3.70
Taila9i priming 25 NA NA NA 420° 380 3.20
Priming + 11 RO 25 NA NA NA 453° 428 345
Priming + lalaegu 50 mg/l 25 NA NA NA 438" 445 3.43
N1SNAADUNNEDG (F-test) * ns ns
C.V. (%) 545  6.30 9.81

NUBLUA

NA lfideyailiosanudaldiaatlunissenuiundi 14 Ju

ns tUIAMULANA1INIIEDH

* Jannuuananavanfegalided Ay Auanuideiu 95 %

** JIANLANA 1IN saRAe g ldyd A BN TEAUANLLTRIU 99 %

AeasluLuIRaUAlefInysIndauiulidanuLaneesiunIeE@df WewlSeuiiau

Aadulngds Duncan’s Multiple Range Test MisgAuAINLTRLIU 95 %
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UnNanvaiuUNan
NKHANTITANYIBNTNATINTENINUITLVIN5YIN seed priming Auguniluns
Ausnwudeaiugaeuminanvossundituanimlsazou wuimsaestadelufiujduiusiu
aa 1 < [ 2 A A = (Y A a [ o
NeadAlugIeanIsiusneNaad 5-6 ey luraeidvinuiiefiansatanizdadenisi
seed priming ADUIMHNAAUDIAUNAT WUIIN15911 seed priming faea1slalaau 50 mg/l
way 11 RO fnanetutnanvesdunaniuinnituaaflilaniun1syin seed priming uagil

! aa A [~ [ [ A A a Y a
ANMULANA NN NEDALLDLNUTNEUAATULIAN 4-6 LU L?,J@Wﬂ’]iﬂﬂLQ‘W’]B%‘D‘U?JQ@U‘VIQNG]E]

Uwinaavewiund) wuinisiivsneuiniigumal 5 esmwaded Inaseuminanves

Se

unanunnmsiuinvidefiaamall 25 esrwaded uwazliuandsiunisaifednad

e

d
7
vddnBdlussminamsiuinuiudaiuda 5-6 ifeu (5197 37)

% o v ) v
UINUNBAIVDINUNEAD

NHANTANYIBNTNATINTENI19UT8V8IN1591 seed priming Augamgilunis
I3 [ < [y 6 1 901 Y v v ¥ = 1 g.J/ ) (= a o Y 4
Nushwadaiugdeuininuisvesiundluanimlseseou wuimsaesladeliiugduius
AUN19ERRLULINITAUSN B ILAATN 4-6 Loy TuvueNNaNsTuaniIztadeni1siii seed
priming ABUIMUALAIVDIAUNGT WUIIN1TY1 seed priming fga1stalag 1w 50 me/l Lay
11 RO Awaretmtinuisvesdundnuinninudailllasiunisyin seed priming wagiiaay
WANAINIsERAEIaL AU N LLAMTLNET 4-6 Loy LﬁaﬁmsmLawwzﬁﬂiﬁ’aammﬁﬁaﬁmﬁfﬂ

=

WIAIUBIAUNAN WU’JWﬂ’]ﬁLﬂUSﬂ‘H’]L@Jﬁ@W@MWﬂﬂJ 5 peAgaLgea mamaumummwmmuﬂm

)

=3 PN

Mﬂﬂﬂ’j’]ﬂﬁiLﬂUimﬁﬂLllﬁ@]“l/l@m‘i/mll 25 paAgaldud Lasdunna19i U9t n 0819l

9

=b.

LY

DEGE

(% dl

yilaLfusnuIEnRugi 6 WWeu (A3 38)



M1599 37 WaVBINIS seed priming wazaamgiinsiiushwiredmvinandunamwsnlny

87

[
a

Y

ione 14 Ju naanzluaninlsesou @adndu/aw)

=}
vzl (LADU)

Uaennany
1 2 3 4 5 6
priming
Taila9i priming NA  NA NA 4213° 4737° 46.25°
Priming + 11 RO NA NA NA 55007 5463 52.00°
Priming + lalagu 50 mg/l NA NA NA 5625 57.88 54.75°
NINAFOUNEDR (F-test) ** ** *

aamgiinisfiusnwm ( °c)

5 NA NA NA 5167 56.92° 54.25°
25 NA NA NA 5058 4967° 47.75°
ANSNAADUNNEDR (F-test) ns * *%

Priming * aaugiin1siusny

Tailgvi priming 5 NA NA NA 40.00° 5050 49.25
Priming + 111 RO 5 NA NA NA 5475 5925 5725
Priming + lAlaeu 50 mg/l 5 NA NA NA 6025 61.00 5625
Taila9i priming 25 NA NA NA 4425° 4425 4325
Priming + 11 RO 25 NA NA NA 5525 5000 4675
Priming + lalaegu 50 mg/l 25 NA NA NA 5225° 5475 5325
N1SNAADUNNEDG (F-test) * ns ns

C.V. (%) 743 852 991

NUBLUA

NA lfideyailiosanudaldiaatlunissenuiundi 14 Ju

ns tUIAMULANA1INIIEDH

* Jannuuananavanfegalided Ay Auanuideiu 95 %

** JipNLAnNA I saRAeg 1 iltyd A BN TEAUANLLTRIU 99 %

AeasluLuIRaUAlefInysIndauiulidanuLaneesiunIeE@df WewlSeuiiau

Aadulngds Duncan’s Multiple Range Test MisgAuAINLTRLIU 95 %
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M13197 38 WaYBIN1SVI seed priming Lazguuiin1sAuSnwIRoUIMNUAIAUNA N3N

Auneny 14 Ju ndumgluanimlsuseu @adniu/au)

=}
vzl (LADU)

Uadennans
1 2 3 4 5 6
priming
Taila9i priming NA NA NA 394° 425  4.09°
Priming + 11 RO NA NA NA 534° 530°  4.68
Priming + lalaw1u 50 mg/L NA NA NA 569° 544° 475
MINAAIUNNEDA (F-test) ** ** **

aamgiinisfiusnwm ( °c)

5 NA NA NA 5.01 5.06 4,728
25 NA NA NA a4.97 4.93 4.29°
ANSNAABUNNEDS (F-test) ns ns *

Priming * aaugiin1siusny

Taila9i priming 5 NA NA NA 385 433 4.30
Priming + 111 RO 5 NA NA NA 540 535 4.98
Priming + lAlaeu 50 mg/l 5 NA NA NA 578 550 4.88
Taila9i priming 25 NA NA NA 403 418 3.88
Priming + 11 RO 25 NA NA NA 528 525 438
Priming + lalaegu 50 mg/l 25 NA NA NA 560 538 4.63
NNINAFBUNEDH (F-test) ns ns ns

C.V. (%) 344  6.04 9.12

NUBLUA

NA lfideyailiosanudaldiaatlunissenuiundi 14 Ju

ns tUIAMULANA1INIIEDH

* Jannuuananavanfegalided Ay Auanuideiu 95 %

** JIANLANA 1IN saRAe g ldyd A BN TEAUANLLTRIU 99 %

AeasluLuIRaUAlefInysIndauiulidanuLaneesiunIeE@df WewlSeuiiau

Aadulngds Duncan’s Multiple Range Test MisgAuAINLTRLIU 95 %
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A215INANISNAADY
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v 6§ a 4 v a

Mnuan1sgauIvesdaiuininanyluasiliuiniinisgatiniiazifisanesonis

9 Y9
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LANTZUIUNITIDNNAINSULYLLAALTULIAN 12 GU'JIN\T LL@BUSMiuuﬁmuaﬂ@mmlﬂﬂwlu
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waawinu 37.48 wWoesidud nedunisgaun luszesd 2 Feszeziiwaninisgaundily
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mMelundnAauinn Jadewdagauididssesil 2 udnulsiinaliudaiinisaiwouled
LazdifanTTueI99 AeTY WU n1svielagedu dnstesansermsiaansivleansn TUshu
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£% £%
N o (%

8n3IN1IAUINRANAIAUAIBIIURY (399FUNS, 2529; Tude, 2553) uananilduiunis

[
[

Fn15uANAAUlUSTEUININITHS BUNSDULLAR FaTY Nan1TI8ASITTIEnaluNS LY LILEAR

Wy 12 Tl Ngaungil 25 eermiaidea 39s1931NNSANYIVEY NATAT ULagaAe (2558)
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T893 WaansniugutIsuasninInyiugauiouazldszesinan 8 daluslunisuy
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Waaalin15len1ATINAY FUNLINDRIN1TIONVRNUAR TUVULNINUITEVS FaFT
(2547) lasngauinudan3niuguisteannsagauildegiauiismednanissonlaely
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[ Y] 1%
o v A 1 [ o

gaumnginazeandiaungluludtduiinanednsinisgauiinaznisiasuesndiauiiudues

[ | [

WAR F9U2T8M9Na120ANE IR ADNTZUIUNITIDNVDUNAR tasdinasanistnulln

<



90

aaa

AnuAsemnadaeduazwmniuedduniegluwdes Fazdwaliiinnisseniisy sauanis

a

Wwieiulanaznsineveaduuile (Yeoung et al.,1996)
° L. a o aw o X ° v ° T A
n13¥1 seed priming Nn@wmaasdlun15vnideassiinainliainisinluiivesii

WanustoanInuaafiliaiun15vn seed priming FedenndasiuuiTevesUsen uay

3

a

ARE (2554) 151897131 USHnavessmuaadu Inunadey lowen wazainisuilniives

o I3

UNLHUAANUGNINMUNAINITI seed priming Uesndwaanugninmunlilaniunis
i seed priming FIHanInaILanliliiuiIn1syii seed priming Anaseanisannisiaiva
<@ v ¢ A @& [ . . v v a Y ] &

YDIAT0ONANWANTUTLDINWAATINIUNITYT seed priming Ladinsdnisedilnivasty
A v I O = ' | e A v ¢ s ¢ 1 d'
Wouas SINalin1sgenuguaIuNANmMTovBuTRTLTad LaraINLUAAAINY AN
nioulunsinnTEuIUMSIIUNUATLYELaATIIINaRN1TIONTO AN

N3 seed priming MeaslAlAgIUAIINTU 50-100 mg/l TupSsllvvdeasuli
waniugninInyaudanusiluniseniigwasiinisesgrewundilaganieainue1isn
- o - o v v Y a1 & o cav M Yo .. A o
Umtinas wagdmtnuisveswunaNfaninudniugnlilevi seed priming ieunlumngly
15930u Fwanladinugenndasiun1sAN®I98Y Yajing et al. (2009) 1518947431 NS

nszAunIsIonvaRNdniuginlnameasialagunlianududy 0.25, 0.50 uag 0.75

A

Ly

§ = 3 [ 14 [ 2] I3 ¥ - % Y v
WasuUR (W/v) FALEANUETAMULSITUAITIBN AINUYIIAU AINEIITIN WINTALAIAU

3

(%

BmEiA fuyarIuAY warN1IANYIVEY Uaidinn uazauy

o

LLazswmﬁ'uqﬁu ag9ilfed
(2550) lifnwInavesasazatelalng1unen1sI0N VD UNAAUNINILANH AN KATNUIT
arsararglalamuduaiubiwdaunamedaduianuslunsen wazaugavesiundn
Anwdenildldudansazanslalaenu nenisudansazanelalagiu 20 uaz 40 me/l daiady

Tiwdefiosidudnissenvesiundifias wenaini 155dan wazane (2559) lesiaaudn

¥
f @ 6 a A

nsaavuarsialamududy 1.2 wWesidud uddunsnivy ynduamindedreUgn a1unse

fnsnsnssadulanasUSnamananld ansan1sitedinanuandiifiuiianslalag

fnadensienuarnsaiqmesiufitiuoraionnnauautivedlalasu il
astalagudsglulasaulussddssnau (@28, 2544) nglulasiauaztienszsuli

fgasqivle Tnsangegrsdansasgivlanisaiusin §16u Tu wastelriunsinlaga

[
Y

Tusspzusnvaamaasyivle Mlvfiedluddes lalagugiensedunisienvedudalima

wazieadestuniaifinturesianssuveseulusl (Lipase activity) GA; wa 1AA (Zhou et
al, 2002) fAsadosiunszuruntssonvesuda uanaini 153dan wazay (2559) 16
s nslilalasuuanindvylinadeusinunsasdlednuasaaslsfladfiiindu s

donAdesnu Dzung et al. (2011) Naanulalagruanuidndu 60 mg/l LARUAUNLAINUIN
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UsgAnSnmnsdaaseiuaniiniy esnlalamuiisdaaduliusinueaslsfiaduas
uAlsfiunesdgedu uariinadon1snadusineinis Taun lulnsiau woaroda nunadou
uaaiBen uay wunfideuniutu Ssdmalitnondngeandlodisutiugnniugu
lalasutenszdunisuanseenvesBuiiisadosiunalnnistiestuda loun dud
519 phenylalanine ammonialyase (PAL) Fuduoulesifiadansusenauiiuea wu andu
Fidussiuszneureniiavad uag phytoalexin %aﬁqw%‘é’ué’qum%agLauimsumaﬁuvﬁs‘hl,as
omrufanisileatuninialsraniden duadensnsedulfieadivudusuasnusonis
dhansreadelsnuazuuaddituniniilidinslflalaeu venanilalaeudididada

a &

MsinUsadunigitusslevdluiuwihlanuiinamesduyisiduieannlsadivle

q

a

718 (Hadwiger and Beckman, 1980; a¥0043, 2558; 1556A1 Warnsbn3uns, 2559) 9
Poyananaiiinuasnnaeeiuiwideluaseil fe luwdnfivin seed priming Alglalagny
Tnglanzluwdniiunisissongaziilesidududaniafisiniied wilded1Ayvisadfiu
& a1 o . . & A 14 a wa A
wanilaivin seed priming MianagauAINEntuan el fuRnIsazan NI oY
ANKANITITEFINAaMTRAATIUINT Il Alag UL AR vdIRal i Ay A ULT9L T
wardUuseanSn1nluNI85199 115U DIAUNAINNNITHILATY ﬁLLawawwﬂmﬂ@miﬁuam

EJ’]‘VI’]?UENG]‘LW@']LWNGZJULZJEJW?IEJEJELUE‘W’TJu‘I/ILViiJ’]uﬁiJG]EJﬂ’liL’% PIVRY QL“UUL@JEJLW’ML@JﬁG’IIMﬁﬂ’]W

o

TssFeudidundldsnemnsnniantgnuaslduasiifieameroninaie Seinasihlsimdn
anuaztmiinuisesiundfiugstu fudu nansideluadsdinuindethudaiiinunis
seed priming MwanslalawIuANUdNdY 50-100 meg/l wnmigluaninlsauseunalfundid
iwiinan wasimiinuieiigsdutuiy uenaini dmudniletwdaiusiiniunisi seed

priming fganslalagIuaiNImaaeuANLTILIILAEIENITLSI018ANUNITNAGRIN 3 HaTl

TAnUINLaATUENNIUN1TY seed priming Mearslalngiudiasiininusenuazainusily

9

a & a 1 PN & s d ¢ & =~ v
ﬂ']iﬂ@ﬂ%jﬁ/]?j@ IﬂSLNaﬂmﬂﬁqﬂJﬂ@ﬂaﬂaﬂu@EJV]E‘j@ FIUNUUDITUALUAANELUDIINNTTLU

Ma18U8UT0I1MA FIHARINAILAAIELTUINNAARUSINIUNISYIN seed priming AawaNT

3

lalaguaudaudy 50 mg/l Ssnafianuudenssnnnin wieiin1sidenveaudnndininudn
lailavin seed priming waz#vin seed priming fawin lnswdnaiuisasenlanuazisand

TgsvaninuwInasuluwunzaukas AuIuAaunAUS I ILIUDY 6 HaU AIUIUNAADIN

(%
@ dduy

4 ,ann aqmmﬂmmwmmmumwmaﬂmaq senaane wWanwenldin sauisiindnan

naztminursvesiundfidansganitmandilailisin seed priming Wovmdaumigly

annlsasou



92

nsiusneudafigungdl 5 esmwadea Inaliivinaauazuininuiiivesiu
na1figaninsiuinyiudafiguugll 25 esmwaidea Wennzwanluanimlsauseu il

g1allasnnnuavasan g dninasenisyzasnisidonaninvesudn Inensfiwae

Y
Igsuanmeangiisniuiinasenismelouaznszviumsmediaaiidue meluwdaiianas &
a = Y o v ~ 2 v P =% o8 v & o ~ & o
fnathedesiunsltemmsnazaulumdatssaie Jeihliwandindionmsasauluudag
INNBAEINTUNITLATYVDIAUNATIUTITLITUTNUDINTTION FIaladinudennaoiu
NWITeveR Juawn (2563) Musnvwdniugaiseduaningumgll 5 esegaidod fing
Ao ISNWIANNMYBILAATLSTISIRaariinasan15a3yvediund1a Inedunninui

Y Y a ! ) d' = A o a o I3
YDINUNAMAINTIINTAUTIYIN 25 Bemwaida Weinismnzluanmlsaseundinisiiy

%ﬂiﬂ’]LﬂuiﬁﬁJSL’JaW 6 Lhau



unil 5

ayUuazdalauauuy

N13911 seed priming Tngn1sudiuantuin RO 1 12 Falus Wussezniafmanyay
° Y] Y I a & = 0o Qg Y & a s & & a
dMTUNIINTEAUAINIBNTVBUNAANTNINY Iasanvilludniiiesiduiainisen Lalade
Tun1ssen wazmuisalunisiengsiian

[ . . i Y v a | & < 13 [

n15911 seed priming felalaguidndu 50 me/l dnafollasiFudn130nUaNan
szeziamdelunissen uaranusilunisseniias

n15%1 seed priming A lalaeu 50-100 mg/l LazuIninTinImensd@au 1:500
dealriminaawazimvdnuieesfundiududlediudaunngluaninlsasou

N5 seed priming Mmeansazatglalagududu 50 me/l wagiiusnwidunan 6
Wou wandiadivasigudainueen Auslun1390n wazANENIBEATRIRUNAT Ngals
o < A
tdnuwzluanmlsauseu

nMstiusneudniiniunisvin seed priming aunsaiiusnulavisaninaumvgl 5
waz 25 ssmwadua Inglifinanenuninvesudafisnsiulusseziainisiusnedunan
6 LhDU

& o & o ea a = = ] a v Y Ao A v
sy LudaiugNoamall 5 esrugadua NaronsAsyUeIuna1¥a fe fu
Y N3 Y] s 9] v a A o & A 8 o e &

nandininaauazivinuiangs Wedwaafiiiunisiivsnwiduna 6 Wew unuwigly

an1nlsasau



UIIUIUNTU

nsuWauInAw. 2550. Heaslsludedunidun. [szuussuladl. undsiiun

file:///C:/Users/USER/Downloads/Documents/G1_21.pdf. (25 fugngy 2562)

o/ a

NSUIVINTNYAT. 2557, glladngn3n. yuyuannsaimanunsuisssmelng. wunys.

v Y q

LY

a a 1 a a [ & a o
N3 dnysll. 2556. AlaUgnuwin. WMINYIFUINBATAERNT INBNYAMUNAUAUSITIUAY
Waiwrnasau. uasugy.
nade" Iwmga, NINST LNADY, T8y 9any wayiudy %’uw%ﬂszm’%g. 2558. HAYBINT
w3sunsouanni833 Hydropriming AoAMAINYBLNAANTN 2 WUT. 215815
ANYIAIEASINEAST. 46(3)(FAw): 617-620.
[ I3 v = < 3 ¢ a [ 6
2297UNT ARSI, 2521, WAlulaguauAANUS. ANZINYAT UNTINYITELNYATAERS.
NN,
9299UNS AI9RTY. 25292, N15ATIIFBUKAZIASITRAMAIWNAAWULS. nqundsdainuns.
NTANN.

o

9299UnS M9mI1. 25290, wialuladwdanugiivls. Ausiased 2. nquudsdenuyns.

aflge

NIWNNW.

[V
v

[y L4 = a < v ¢ a ¢ = s
MUANW VUUA. 2541. NTINAALUAANWUINN.  WHNATIN 2. Toneualss. NIWNN.

< o 4 =)

JUAUT A9GNT. 2563. NITYNTLAUAUAINLUAANUTAITB B TaLAdlA8I5N1511 seed

q

priming.  MEINUSINYIFMEATUMUUNS F1UVINVEIU UAINUIRLUULS.
a a 4 = a &) 4 [ [ < v 6
Bn31 IngAwg, luvun audes wasvsedal wadvusdy. 2555, N138NTERUAMNINLEANUS
fviAswgna 4 win 981591 priming. 213815INYIANEATINEAT. 43(2)(TeAY): 397-
400.

= CYY] a

a a s a 6] L3 v a al
YEUN T IWﬁﬂL’Jiﬁ}E, N39AaU NIUYULTY, DATA BNYIAUND LATNIUUA 5]1/]515218. 2553, Nanns

9 9

ATEUAIIUNSDUUANADANNINVDUNAANUTUAINTY. ITAITINGIAEATNYAT
(fveiw). 41(3/1): 405-408.

4

Binue 1Hana", IR uidou uasU3eyy gans. 2562. NAUDINITHAZBUNIDUUAATUS
ARBUIADAINIBNUATANINUIITIVBLUAANUTUSTBINA. [/ 51897UN5UTZYUNY
AYINITUAANUTATUNIYIR AFe9 16, Sznd1eTudl 1821 Hquieu 2562. o

UINGIRYTVAYINERT. NS, 234-243.



95

6§ aa

YAAAT AURUNI, Aeyey1nsal ANSUATUNS, finen 198909, dail daasy wasianal Inveang.
2559. Bvsnavesszauautuluudniuiuargumnglinsiusnwseniseenveudn

v 6 o

NUSAHBY. 258153 INISLNWAS. 34(1): 65-75.

]

s

lyedand lyogn. 2550. Wamsin@anan: wmalulaginannuna ineaguInnIsULNagUA N
yuyuNdedu. Unus1il: nuineimansuazinalulagiieyuunuasyusu qudusnig

= 1

Jamsinalulad drinauiauinermansuazimaluladuani.

Wowhu aoswn, nsedal watvuzdy, e quslue wazAsde dasaundnu. 2552, naves
Sorbitol waz Chitosan sian1sAIenIsHNFvaILaARUGHNLNI. 2158153Ne1AEnS
n¥A3. 40(1): 297-300.

#insns AvTaassA. 2551, INWATSITNYIA. lawheualns. ngamme.

538 neailes uazaywa 1nwlsas. 2561, BvidnavedszaziIaINstIseywaniusHenaaNTH
eI arauantanIailut et milyd kagtnalnamufiey. 315813
INIAEATINYAT. 49:1 (TLA) : 5-9.

§139A LASOYUNA. 2551. WIn. inwnsagudad. njanne.

UAIMNT YNNI waziiszer e, 2561, n1sUSuURaUN MRBLLAnTugAIBATia Seed
priming. 3ESINWATWIEATA. 15: 17-30.

Tuunusd nsvunes, a1Sn wenena uagsaydnval Aufy. 2559, waveanslniufiaonts
sonvasfnnsziisunng. sansRvmansasuauaiung (). 33 M06/17-21.

aa 4 < < v Y v & o
UANIA U52N1N19. 2556. NISNAGBUAIMULVILIILUAANUSVIINUSVYIUIN 1 WAL N 6.

q 9

s

W TNUTING PRSI TUTNNBATANENT @NUIVNVANENS UnIneaemalulad
q

TRnN WSyeASduRUS. 2555 NAYBINTIINIZHUAINBNMBETIATiIABANUIBNVDINEANLS
W3N. MNTNUSUTUYIIN. ANSNYATANERS UHINYIUNEATAIENT: UATUT.

untey YAsA, N39AaU nauTude, ndaas TaunanIAy uaziieuliN aepul. 2554, NAUDY
nswwdaiugnindsarsararslalaeiuarnisluindousonmamudaiusly
FEUINNTNUTNE. NIANTINGIAEATINEAS. 42(1): 437-440.

Toudinn ©4A, U371 Neugay waveAsh vieshuia. 2550. navedalslalawIusanIsIBNTY

LUAALIINIEANHAL. NTAITINBIAEATINEAT. 38(6) (TiAs): 193-196.

taudin Wistios, Uszwe uiuwe, aumes nagy wazalggins lendusin. 2545, Suduwdaly

Nan1398N uazdnsnavesnnsHuwAnrensiusnuwaaldande. fy n1UsELNg

Jern1sudnnssumalulagudinisiiuiied. 192-210.



96

. 2546. Ingnsiudanug. n1aviiels azineRsman I INgIasTe UL,

o

2
=)
=
an)

. 2552, INYINSUAANUS. AUSNUAIAIENT NAAVIRHVOURAY,

o

2
=)
=
an)

. 2557. wialulagwdawugasislva. 20-23 wgunimu 2557.

et

2
=)
=
an)

. 2558. MSUSUUHENIN WAZENSZAUAMATWIAATUS. ASILIUIANET. YUY,

o

2
=)
=
an)

v 1

T UATOTYY WENYUNA. 2556. HATDINITVIN osmopriming AIEAISLALANNTUABNTS

o2

&
)}
)

Wasuwlasgunmvesudniugusilowmegnuay. 1sa1suiunens (fuaw). 41(1):

244-249.

1Y |

Yaydl A3 wareIUY WeNYUNA. 2556, HavdINITH1 osmopriming MEaNTLANIANe UsaNTS
Wasuulasnunmvesudnnuguzilomegnuay. 1sa1suiunens (). 41(1):

244-249.

o./ [y 1

a aa
YN A3, GU GUWT‘E WaETUIUING ATNUG. 2544, ANUEUNUSIEINSUSINUlwuaTeu Lay

Ly U a v

LLﬂﬁL“’UEJQJVﬁ’J"UﬂJE]@ﬂQWﬂLNaQﬂUﬂmﬂWWSU@QLMaﬂWUﬁ: aaaawufﬂmmu 9. 21781T0AU

WNWASI. 29(3): 140-146.

a

A3, 93T REUYUNA UaTNAWT AU13. 2556, N1IATIVAOUATINLIIUIIVOLUEATUGNTN

Eh

MNUNRIUNINTEAUNNTONLALTEN9IS9878. NTEsUAUNEAS. 41(1): 250-256.
Uszlasg Usen1undug. 2542, n13ns2RUN1590nUauuaanin@aeads Hydropriming wag
Osmoconditioning. Uity ln. WnAINe eI YRIAIENS.

Uy SAllsSTNeA. 2537, AMsUgNUAZNIsvENeRUSNEN: WYlATENTasauwse ad1eku

1'%

AU, LNYINETH. NIWNNW.

[ v a

USvoun SANEIININA wazdsassel lsaunsying. 2537. LﬂgﬂﬁUﬂﬁiwaﬁlﬂﬂau%‘%g‘?ﬂﬂ’lwLL‘U‘U

@ 9

To91N. WYINEIA. NTINN.

QQ

U3en wiun3, adin 33esiug, Usdnua ndugvs wazyaydl @3. 2550. mI3Anwinisidsuutas

ALIENUAzNIsSIlnavesasdidalnslaianudaiugninumudidiunisiseeny.

5815 INeAEASINEAS. 38(5): 156-159.

L% [ Q

= o = A aa ana o ¢ acs 1Y) £ q
Us8n LNIUNT, ALUG IVRNUT, ?jﬂ’]u@n 'JEUWW'Uﬁq, J38nua NAUNT LLazq . 2553, Navag

9

NSTUIUNITLTIBIYUATATTUIUNIT osmopriming ABN1SIBNULALNITLIANA

s

peroxidation product Tu@an3nuau. v 1891un15Usz g A3vINTSWanTug

]

TR ASIN 7. SenIeTun 18-20 wawniau 2553. o lsawsuviounaus. Avalan.
44-49.

a Y = A aa o ¢ as o ¢ ¢ ) £ q
Usen LLANPTUIT, ALUE ’JGUG]WUﬁq, ?jﬂ']u@q 'JSUW‘W'Uﬁq, Jsenua Nauano LLazqzy fq. 2554.

= a & a < ¢
ﬂ']iﬂﬂi‘.‘ﬂﬂ']iLUafJULLTJa\'i“Ua\‘]ﬂ'J'IQJQaﬂLlagﬂqiiqlﬁaﬂlaﬂﬁqiaLaﬂI‘Vﬁ‘laVlQ']ﬂLﬁJaﬂwsﬂ



971

w21 feunszuaunisusuueqannwanlagds priming. v s1eeunsussayu
MAIYINTUAANUGHVUAYR ASIN 8. 53WINeTUll 17-20 wawaAu 2554. a 15ausy
alld wnsue wou meuUTY Wuwes. auasvsiil. 230-236.

=

Waw1 @917 wazygd A3, 2550. NATDINIINILHUNITIONVOLUAANUTNIANIUATAUAIN

AaulaeIsn15vn seed priming. 215815 INBIANERSINEAT. 38(5)({iLAY): 168-172.

§ a

waun dv12, Iund lnsunsa wazynyd A3 2551, mswdsunUasnunimiudniugnin
MINUNAINIINTEAUAIINIBNMIETT seed priming. FEISUAULNYAS. 36: 295-304.

W39 winaau, Un3ans yndu wazuSenyy gans. 2557, nsAnuidosduresdnumenis
MenmkazNIgAt TR NLERTUSIAuLAIUTTin. 21sENTAIneAIARSinYAS. 45(2):
549-552.

#3ns1 uiaeu, nasa lyvuina, Useuy gany waviudy Junsuseiass. 2560, navednis
WsBUNSaUAATUIAIALIENLA NS YAULATEIIUNAINGN. 15ENSINAENS
LEAS. (fikAw). 48(1): 70-79.

TIN9Y UANIUNSANA, WInsTal M139ans, gau 139, 1W3ey Yunsy, audln newe, yiiu dau
@3 uazydnd Aa/lne. 2552, wavaanisldlalagurenmuninuaznisatuaulsands
Wutieaveswin. Ty seanuidsatuanysal: quduinnssumeluladndsnisiiuiien
wIneaendesin.

A3al Wendlealny, Tudy Juniusziasy, suna lvalau wazadeduns aainst. 2560. wa
vasmanIsuniouudawusdeasiafiifdenissanuazmaaiyiiulnvasdund
daasnneldaniazgaumgiion. [y s18aunsUszgumaivInsmdaiugivuina
Afafl 14, sewinatudl 30 wqwanew - 2 fquieu 2560. o aodumaluladwszaey
nanAAIMIAIANTEds Jandaguns. 92-102.

Anans tunwilly uagnvisyun dunniidy. uuy. lalavw. eddnmeluladiifisvesyuy
UIINYFET1YAauasIvs il

wdldns dnsiug. 2541, wWin. lawneualad. nganne.

o a

wunun 352And, wsdad Alen wazfinen Aayu. 2556. nsiauaun mudaRugtlagld

q

4
o

umdnsnuguas Wrdnaduldl. Iy nsussgsinnsuvinendemalulagsvusna ase
1 5, 5eninadui 15-16 nsngIAw 2556.

$aUINT NBUIIYR. 2560. HaVDIUIETANATININAINTAYFBNITABIBNITHNFIVOLUAATLG

NNNTIAYDY. NTEISHAUNEAS. 45(1) (WiFy): 1283-1288.



98

a aa = A 1 1 14
AYOONAT AILNYT. 2558. wasuaﬂmﬂsi’flﬂimmul,t,asLmaLszjsJaJLﬂaauwamaqumawmwa Na38

NouNBITENINNITan. Iy 918911338UsedU w.a. 2558, uninedewmalulagsy

=

WIAREITIUNH. UUNS.

]

= =

151 WnsT. 2546, mawspanazAnwauanvuzvandaudlalagiulasitaysznaulng
= s o A o & A v o a 1Y) a s
dwasdaluu/lalawruwerinduidansassziudans. WIneIduaal uATUNS.

755001 Unuen8e wasnslnFuns suasame. 2559. navadlalagunen1siasyiuln nandn
wazUTHnanIamAleanlunsnuny. Msansuiunens. 44(1): 141-146.

v o [y s

Judy Junsuseiasy. 2537, ERTIMENUAANUS. WININLIGBNEATAENT. NTUTIN.

v o [y 3

Judy Junsusziasy. 2542, maluladwdanugiivls. umnminerdeinunsemans. ngammn,

Judy Jumsuseiay. 2553, ARTIMENUAANUS. WANINLIGBNEATAERST. NTUTIN.

Yaan dufuszyn. 2550. unUfjuanismaluladwaanug. n1alvifiveians aus
NINYINTTITUYIR URMINGSYEVAIUATUNS INBNVRMIALALY. B9va.

yaan dufivsze) wazdiadng dufivsze. 25641, wmallanmsissangudanugivdmvsuiuniau
Pu. e fwenans aazninenssssued wwineduaswaiuaiund neian
malng). a9van.

301 AndAtaue, 29500 duauie warsIsudnA NoNs. 2560. AANLAzAINTTULEU YLl
\NgatesfiunsdsuguamvssudaniniugusitmsalnsusisirsanuiEalunisan
AuBusieiy. Ty enunmsUssgumalnniaudaiugiivwinni add 14, sewing
Fufl 30 wqun1Ax - 2 Sguieu 2560. & an1tumaluladnszaouindniinunmsg
aAnszds IngnumyamsunseanAna. Y.

Janall s1uiy. 2547, AsnszRun1TIRNANNUNINlAYAS Hydropriming. Anenfinus
USeyln. InINeaenunsaaEns.

Tt yasend, auvne YAnTEnIs Wavdyud ey, 2553, UseAnsnmvesimsinginimann
wtanilihmndundmaununinthema demaasydulanagnandnveinnanes
gous. N1TUTLYUNIIYINITVDINAINGIRLNBATAENS. 48: 82-88.

A¥uen AUUA uazgIney dssAnfing. 2555 mavesnslddmindanmaalitenisenyes
WAARUENIN. N15UITYNIVINITUWRIYIR UNIINEITELNEATAIERNT IN8NYA
AUNSLEL. 9: 2339-2346.

ARSS Yd. 2545. 13AVAIEN WATNITAUANLIA. UNTINBITULNYATANENT. NTHNNAI.

a0 10UUININTINADUANA MLATIRTTIUNGASUA. 2555, allan1snanlafiu - lalaguain

VooLves. [sruvoaulay]l uwasiiun file://C/Users/USER/Downloads/



99

Documents/kaitin-kaitosan-village.pdf. (20 g8y 2562).

drinaunuiivuaziannisinuns. 2552, gRaN19059d0UANAIWINAANYS. NSUIYINTS
LA

dindaiaiy wazdan1sAudinuns. 2562 win. [szuveeulat]. unasiiun
file:///C:/Users/USER/Downloads/Documents/45-46.pdf. (22 aiaau 2563).

dinnulszaunuidouasiaun. 2550, ayulnsilonunn@in Fos winlaildud. .. min.
213815U58UANAIY. 73: 10-14.

diinnuasygiansinens. 2562, Uunauazyast nnsdeeen waanugauuiiiensdn
U 2557-2561. [syuvesulaul. WaIfiun http://www.oae.go.th/view/1/. (21
NINGIAN 2562).

[

STl 1uAs. 2526 wuasdngiiynensinensvasUsemalne. lawdeualns. ngamme.

a\] 2\

a ' a < a a a o = <
TN YAINY. 2538. NNFUILLUUAIULLUILTS ﬂ']'iLQ'iQJ,WIUIGI LLESNANARNNILIIEDIVINLUEN

T 1

WUFNAIUNI5L39078. Ine1dnusInemaasunIdananunsaans avigngls,
wnfiededesin.
IS L4 a a o/ = (4 4 ¢ A 1 v
4%a1 wyzaediaies. 2557. Win : uImAnTsy 31nnqufnisusul g negnisly
Usgleail. a1971719a7u N1ATVINTAIEATHAZNINEINITNITNYAT ANTLNYATAIANS
UNINYIRLVBULAY: ARIUIUIING.

v ¢

4513l nd1sen. 2557, AMUANNUSITNINNANULIIUSIVDINAANUS UM TS ENIUDATY
waawuguziama Wugdanding. Jymiawdiyyns nadviivaiu auzinues
ALANREAY UNNINUINUNBATAVERNT NS HUAN LN,

4

oyl suUdnos, Srue Tauna wagsssudng neuns. 2562. nsidaumNwYaLAAWUS
winfAunuluussemeeendiaugs. v s180unsUsEramsivInswaniiugiy
W@ adedl 16, sewineuil 18-21 fQuI8Y 2562.  UMINYINYTIVA YN NEARNT
Faninanys. 148-160.

03Uy Wibuyuna. 2556, wavesismsliarmtuaznsldasiaduiinnng q luns seed
priming fian1siAsunUasquaInuazeatgnIsiuinevasudanususdame
anuas. Inentinus USyaln. wuinendeveuuiu.

DIUY WHUYUNA WAz Uyl @s. 2557. WaYeYIsN1IYI1 matrix priming LLazqmmﬁﬁmemqﬁ’u
sensdsunlasnunimadaiusuziomegnaay. 2sa1suALINYAS. 42(2): 249-
254.

91Uy fuly. 2549, iNWATEIINYIAUTEENA : ¥ANNTS wuIAa aliaufuRludszmalne.



100

Unusll: ddnauiuIngrmansuasmnalulag s,
911y fuly. 2551. NEATSITNYIAUTTENA: NaNN1S wulfAe wallaufualuussndlne.
RuATen 2 Unusiil: deyuvunavgdeslonta drdnauimuinermansiaz

a |

WALULAS WAITR.

& = a A

dunitud a3ynd, Isgws By uazetiudans Hifles. 2558 navesdnalalaguiinaniufu
Ugndenisiaseiulnvesiunaiuzlameluniavnguinig. 313a15uiunens. 43(1)
(Weew): 907-910.

Association of Official Seed Analysis. 2002. Seed Vigor Testing Handbook. AOSA.
Handbook.

Bewley, J Derek and Black, Michael. 1982. Physiology and biochemistry of seeds in
relation to germination: volume 2: viability, dormancy, and environmental
control. Berlin: Springer-Verlag.

Bradford, Kent J. 1986. Manipulation of seed water relations via osmotic priming to
improve germination under stress conditions. HortScience (USA).

Bradford, KJ and Bewley, JD. 2002. Seeds: Biology, technology and role in agriculture.
Plants, genes and crop biotechnology, 2nd ed., Jones and Barlett, Boston,
MA, USA: 210-239.

Bradford, K. J., Benech-Arnold, Roberto L., Come, D., and Corbineau, F. 2008.
Quantifying the sensitivity of barley seed germination to oxysgen, abscisic acid,
and gibberellin using a population-based threshold model. Journal of
Experimental Botany. 59(2): 335-347.

Bray, C. M. 1995. Biochemical processes during the osmopriming of seeds. In Seed
development and germination. Routledge.

Delouche, JC and Baskin, CC. 1973. Accelerated aging techniques for predicting the
relative storability of seed lots. Seed science and technology. 1: 427-452.

Derman, J., Brocklehurst, P.A. and R.L.K. Berjak. 1986. Effect of priming and ageing on
onion seed germination. Ann. Appl. Biol. 108: 639-648.

Duangpatra, J. 1986. Seed Technology. Bangkok: Agricultural Book Groups.

Dzung, N.A., V.T.P. Khanh, and T.T. Dzung. 2011. Research on impact of chitosan
oligomers on biophysical characteristics, growth, development and drought

resistance of coffee. Carbohydrate Polymers. 84: 751-755.



101

Gray, D, STECKEL, JOYCE RA and HANDS, LOUISE J. 1990. Responses of vegetable
seeds to controlled hydration. Annals of Botany. 66(2): 227-235.

Hadwiger L.A. and Beckman J.M. 1980. Chitosan as a Component of Pea-Fusarium solani
Interactions. Plant Physiol. 66: 205-211.

Halmer, Peter. 2004. Methods to improve seed performance in the field. Handbook
of seed physiology. New York, Food Products Press, The Harworth Press,
Inc: 125-166.

Halmer, P. 2008. Seed technology and seed enhancement. Acta Hortic. 771: 17-26.

Hernandez-Verdugo, Sergio, Oyama, Ken and Vazquez-Yanes, Carlos. 2001.
Differentiation in seed germination among populations of Capsicum annuum
along a latitudinal gradient in Mexico. Plant Ecology. 155(2): 245-257.

ISTA. 2004. International Rules for Seed Testing. Seed Science and Technology.
Glattbrugg, Switzerland.

ISTA.  2014. International Rules for Seed Testing. International Seed Testing
Association. Brassersdorf, Switzerland.

Jett, Lewis W, Welbaum, Gregory E and Morse, Ronald D. 1996. Effects of matric and
osmotic priming treatments on broccoli seed germination. Journal of the
American society for horticultural science. 121(3): 423-429.

Kaewnaree, P. 2010. The biological change during an accelerated aging and
priming processes in sweet pepper (Capsicum annuum L.) seed. Khon
Kaen.

Lutts, Stanley ; Benincasa, Paolo ; Wojtyla, Lukasz ; Kubala, Szymon ; Pace, Roberta ;
Lechowska, Katarzina ; Quinet, Muriel ; Garnczarska, Malgorzata. (2016). Seed
priming: new comprehensive approaches for an old empirical
technique. New challenges in seed biology-basic and translational
research driving seed technology. InTech. 1-46.

McDonald, M.B. 2000. Seed priming. In M. a. B. Black, J.D. (Ed.), Seed technology and
its biological basis. Sheffield, England: Sheffield Academic Press.

Moradi, A. and Younesi, O. 2009. Effects of Osmo and Hydro-priming on Seed
Parameters of Grain Sorghum (Sorghum bicolor L.). Australian Journal of Basic

and Applied Sciences. 3: 1696- 1700.



102

Murray, David Ronald. 1984. Seed physiology: germination and reserve mobilization.
Academic Press.

Ozbingol, N, Corbineau, F and Come, D. 1998. Responses of tomato seeds to
osmoconditioning as related to temperature and oxygen. Seed Science
Research. 8(3): 377-384.

Purseglove, J.W., E.G. Brown, C.L. Green and S.R.J. Robbins. 1981. Spices. New York:
Longman.

Rajjou, Loic, Duval, Manuel, Gallardo, Karine, Catusse, Julie, Bally, Julia, Job, Claudette
and Job, Dominique. 2012. Seed germination and vigor. Annual review of
plant biology. 63: 507-533.

Raweewun Suvannasara and Suchada Boonlertnirun. 2013. Studies on appropriate
chitosan type and optimump concentration on rice seed storability. ARPN
Journal of Agricultural and Biological Science. 8(3): 196-200.

Sivritepe, H.O and Senturk, B. 2011. A comparison of hydro and halopriming with
dehydration treatments for physiological enhancement of pepper seeds.
Journal of Agricultural Faculty of Uludag University (Turkey).

Ya-jing, G., H. Jin, W. Xian-ju and S. Chen-xia. 2009. Seed priming with chitosan improves
maize germination and seedling growth in relation to physiological changes
under low temperature stress. Journal of Zhejiang University SCIENCE B. 10:
427-433.

Yeoung. Y.R., Wilson, D.O. and Murray, G.A. 1996. Germination Performance and Loss of
Late-embryogenesis-abundant (LEA) Protein during Muskmelon Seed Priming.
Seed Science and Technology. 24: 429-441.

Zhou Y.G,, Yang Y.D., Qi Y.G., Zhang Z.M., Wang X.J. and Hu X.J. 2002. Effects of chitosan on

some physiological activity in germinating seed of peanut. Journal Peanut Science. 31: 22-25.



Yo-ana
ALl

Us2annNI1sAne

Us2IRNISNN9U

Mrs. Bouakham KEOBOUA
06 November 1985
W.A. 2546 Sayabouly high school
N.A. 2551 Bachelor of Plant Science
Faculty of Agriculture and Forest resource

Souphanouvong University, Lao P.D.R.

W.A. 2557—“‘1’]%]&]“131‘14 work at Faculty of Agriculture and Forest
resource, Souphanouvong University
Lao P.D.R.

GIRG kkeoboua@gmail.com



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญภาพ
	บทที่ 1 บทนำ
	วัตถุประสงค์
	ขอบเขตของการศึกษา
	ประโยชน์ที่คาดว่าจะได้รับ

	บทที่ 2 ตรวจเอกสาร
	ลักษณะทางพฤกษศาสตร์ของพริก
	สภาพแวดล้อมที่เหมาะสมต่อการปลูกพริก
	การปลูกและการดูแลรักษา
	โรคและแมลงของพริก
	การเก็บเกี่ยวผลผลิต
	การเก็บรักษาเมล็ดพันธุ์
	เมล็ดพันธุ์และคุณภาพของเมล็ดพันธุ์
	ความแข็งแรงและการเสื่อมคุณภาพของเมล็ดพันธุ์
	การทดสอบความแข็งแรงของเมล็ดพันธุ์
	การยกระดับคุณภาพของเมล็ดพันธุ์
	การกระตุ้นความงอกของเมล็ดพันธุ์ หรือการทำ seed priming
	ปัจจัยที่มีผลต่อการกระตุ้นความงอกของเมล็ดพันธุ์ (seed priming)
	วิธีการทำ seed priming และผลของการทำ seed priming
	การลดความชื้นของเมล็ดพันธุ์หลังการทำ seed priming
	การเก็บรักษาเมล็ดพันธุ์หลังการกระตุ้นความงอกของเมล็ดพันธุ์ (seed priming)

	บทที่ 3  วิธีการดำเนินงานวิจัย
	วัสดุและอุปกรณ์
	วิธีการดำเนินการวิจัย
	วิธีการบันทึกข้อมูล
	การวิเคราะห์ข้อมูล
	การทดลองที่ 1 การศึกษาผลของระยะเวลาการแช่เมล็ดในการทำ seed priming ต่อคุณภาพเมล็ดพันธุ์พริกขี้หนู
	การทดลองที่ 2 การศึกษาผลของการทำ seed priming ด้วยสารชีวภาพต่อคุณภาพเมล็ดพันธุ์พริกขี้หนู
	การทดลองที่ 3 การศึกษาผลของการตรวจสอบความแข็งแรงของเมล็ดพันธุ์พริกขี้หนูโดยวิธีการเร่งอายุ (AA-test) หลังการทำ seed priming
	การทดลองที่ 4 การศึกษาผลของอุณหภูมิต่อการเก็บรักษาเมล็ดพันธุ์พริกขี้หนูที่ผ่านการยกระดับคุณภาพด้วยวิธีการทำ seed priming

	บทที่ 4  ผลการวิจัยและวิจารณ์
	การทดลองที่ 1 การศึกษาผลของระยะเวลาการแช่เมล็ดในการทำ seed priming ต่อคุณภาพเมล็ดพันธุ์พริกขี้หนู
	การทดลองที่ 2 การศึกษาผลของการทำ seed priming ด้วยสารชีวภาพต่อคุณภาพเมล็ดพันธุ์พริกขี้หนู
	การทดลองที่ 3 การศึกษาผลของการตรวจสอบความแข็งแรงของเมล็ดพันธุ์พริกขี้หนูโดยวิธีการเร่งอายุ (AA-test) หลังการทำ seed priming
	การทดลองที่ 4 การศึกษาผลของอุณหภูมิต่อการเก็บรักษาเมล็ดพันธุ์พริกขี้หนูที่ผ่านการยกระดับคุณภาพด้วยวิธีการทำ seed priming

	บทที่ 5  สรุปและข้อเสนอแนะ
	บรรณานุกรม
	ประวัติผู้วิจัย

