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Effect of Osmopriming on Germination and Vigor of Deterioration Seeds of Tomato
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ABSTRACT

The objective of this experiment was to study whether ocsmopriming can enhance the

quality of deteriorated seed. Hybrid tomato seeds of cv. Typhoon were subjected to

controlled deterioration treatments for 0, 24, 48, 72 and 96 hours at-45 °c. Then, the seeds

were dried and primed with osmopriming by soaking in PEG 8000 (-1.5 MPa) for 0, 10, 12,

14 and 16 days at 25 °C. The primed seeds were tested for their qualities under the
laboratory and fieid canditions. Osmopriming of least deteriorated seeds at 14 days resulted
in maximum increase-in, quality both laboratory and field conditions-comparing with control.
Controlled deterioration treatments \resulted in-significant derease in seed quality under
those conditions. However, osmopriming of 14 day was abie to improve the quality of seeds
with less deterioration (24 hours of controlied deterioration) in the laboratory as wetl as field
conditions. The results indicated that osmopriming, especiaily for 14.days, could enhance
the quality of seeds with less deterioraticn.

Key word : osmopriming, tomato, germination, vigor,deterioration
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wiReNugR Insuiaastiunnsgainszazh 1 uar 2 danaraniuds e wiafugly
1 -4 A’ g i - X ar i o . -
UgneianazeanldiFmumszauounsgainluszesh 3 axhauliiui lusueiuiaiugung
1 : i H 4 hd - -l -4 '
sxfiaadnunisgaunlussesh 1 szasil 2 uezsrusil 3 auddy nUfiidduilEFendy « Seed

{ o [ g J -l
priming”{ Abu-shakra ang Ching ,1967 ) A lifuinlutossnnzgaunaasseasi 1 axiinng



-‘ 3 d' ] - X = : a' o -
fanuandIundnuraraniiaigiasie 7 fstunelunis usnaininsuldeuudsmesdsinem
-~ 1 - -I A’ J a
n1Ivela uaznrdaATIs WAUEN  fasFudutulusyasi 1 fasuiyu (Armstrong and

Wiesner,1990)

o alm ' 0 -
ﬂqwnuuanwﬂummw'ﬂwsum
(Y3 o » -4 o |-‘ v : 9 - 3
'Hﬁﬂﬂ'\?ﬁ"tﬁty‘ﬂﬂiﬂ']5‘7!'111’1?N&Nﬂfdﬂﬂ’l?ﬂ?:ﬁlﬂ?:ﬂ:ﬂ'\ﬂﬂﬂl.lJﬂQﬁu'lﬁlﬂ ATULAZEHN

v ]
» L4

dutialaumainliuda adnlsfiauaruduiasaamainlnsulebifossinane inmzwiad
dnenrmedanmuanansiilunisasusussmsinineiie uenaniidoulseing q lunisi
Inssfiafafinansznusananmreundauananaiu Snfon el

1. AeNuANANeTRIMATIAT IR NN nAmenAamFuan YA iy
ansazanendefignlfhidAnifudndsesisazentlumainiieily. Durant et al. (1989)
wuidamsieeslyinstiloi indaduignasaeluddadug - sugar . beet liflaan
WANFINY mﬂu'ln'flﬁnﬂ'mmﬁwa.uiqa 1.0 D9 -2.0 MPa litueudeai Smith and Cobb
(1991) agudn mmﬂuauﬂqm'ﬂaaﬂiu'lwmﬁﬁuﬂrjﬁﬁm:ﬁﬂqmswﬂmma:ﬁnémmﬁwm
arsazeny atslefimumsfnmasalninendilag ldansevanedu fhu wudrfTnee
mouauedlaRndNTdEsazae PEG. Madtadiy | Tusidanudianenlefiiuginonueen
amnatawidnpnuEalunsseniinay. (Haigh st al.1986)  dounsvinaealyinsuild
arsazaroinde ludaiuddnodasadluie (Haigh and Barow, 1987) uainaiminsuiiamuda
ﬁuﬁmﬁ'u%mﬁni (Mauromicale and Cavallaro, 1996) uazusiTama (Alvarado and Bradford,
1988; Mauromicale ‘and’ Cavallaro, 1997)  Rotiinsasargin8aAnian i nsniiagae PEG
Bennett and Waters (1987) Uas Sung and Chang (1893) LA R ST s
14 vermiculite Tuwmdaduininawausir Wndsnsufenhunlaadandiainiseasuinaiiy
$a PEG wunszemmny Molier-and-Smith (1998) wudnastatasinsiiiai e miemasiu
ideufinmemeainWadaiufiendty e inamieffsiuadeazingismimns
Winade Fmaununsgyideiifiuasswinaimminlnsuils Fanisfiuansnefilumsinis
fasldFumalssdiudmuadaiufurasiug uazusaznasvinudaiufrenauaddaniringd
suuvlwAge

2. Awnedanfiuansnaiy SuwosdeniidAnte sandau usrgruunld

21 senfiau manFnueeniaud W lumsiressiuinnidaeld PEG fiua

RANITNEN WATNITRRNLNTBINUNGN Bujalski ef al. (1989) WAy Bujalski and Nienow (1991)

J J -~ o [ J
saudimsidanasniigasieantiau 75% sie ulaneu 25% uaisaratt PEG Nutiués



Fufaven inllAS nusund i dusuuiund i liliialnsuie dsenn PEG firenu
wiingeuazeaniisuuldlien Ozbingol et al, (1998) WuimGmiufusdamailéitenaty
Inaadlslanlimududureseenfisulumsazartgandn 10% wlinmssenanigaasidlafinm
msﬁﬂn‘[m‘lwmﬁamﬂ'lﬁaﬂninuﬁ'ﬂ(< 21%) N nenanae (Yeoung et al., 1996) dau
msurdnsufialaeld vermiculite via uriulimileanfinn Ml¥enaimdr i uedal
wnndnslnseaaly il
2.2 qoungil mMzeuanifgnmnisn (15 ssrsadng) luszwinanimilneile /i

Wannmasandaiugdiiadu (Bradford, 1986) mszausuMemsaisImenlunssangnialif
4149 ﬁauﬁfi'\mﬁngaﬁuﬁlu%u uﬂnawnﬁqmugﬁﬁ’;')e‘l'ad'manmsﬁﬁﬂmmaﬁuﬁﬂmmfm
nszuaunsinguiia

3. AuanenluAMA WA ATNE AINaNBIARRUTYIaAI ML NasRAINANES
lunsinlnsuila (Trawatha et af;-1990) Murray, 1890) Fruamdnudaiuginoinanonusag
Fugidinmsreuausieeaaliinselidusstsaauazpnmdidutes PEG fwmnzen
uAnsams  uanAInWuudonsisruzniiaddninTeaufaRugEiuiinasenudnda
Tunsinlnsuiiadae Welbaum and Bragford (1991a) 1#uasslmifiuainsinasalninedia
ypuasimiugundlnegdadin (AmmdssaneanIng 40 Hu lﬁnfnmﬂn"lﬁqandwmﬁnﬁuﬁum'lwﬂﬁ
Wuifeovdsannaennau 60 7

4. maamAniNaN nomleEmiugiironiAuanadatiedn g memfsnginlnsauiic
annsonlAlas\dasesancindesus dfm'lmummmm’m%uﬁandw-wﬁqﬁuﬁﬂmmﬁé’;q
5-10 aerIAEEd WeAdu ANl IUIUN I ENTATYE s e Tus sl §niTufanaed:
Fdllenain Wisdeiufursmisdomrtam Wiinnsgduensan aenulumdoiug
Fratweawiumendansirwmdingdfis (Parera and Cantliffie, 1992) atinlsfinnluvidn
FuftnriafaaruTustinmadamendamsn insudstlifissdusamiuen Fad
st ulae Bruggink et al, 1999) 91 mmamm‘gumﬁﬂﬁuﬁw‘%nmwﬁqmsﬁﬂwmﬁmﬂm
gomdafigongil 40 evnsadue Juer 3 daln deminlimEaiugiiengniniuinm
e T

5. nsdfinans maRussrLgumMaETyRulalisusEaiuflusswianasialwende
gnnsmin N vestadaiufifaduld Finch-Savage and McQuistan (1989,1991) uAAQ
Wiuimnsidunga abscisic acid Wuiasn 2 fu luszwdenimioesalnlnsuiivreanfaiug
unmwﬁﬂﬁmﬁnﬁ'uiwnL?fauazmjmuﬂmni’fu Thomas, (1983) (AN  Gibberellines

. N -3 o ni’ 4 -~ o nl 1
(Gas),ethephon  UAY daminozide aNAANuTUSIBUAZENT s liANENIANTY



Grzesik and Nowak (1998) Mnsi@uansALARNIRATyALTS kinetin, ethepon uat GA3 Tu
nIIuNYIInsRuAmAug Helichrysum bacteatum haaan 6 U Huavinlfidmiug
[ 8- -« AI A’ L4 o o )
wefidudnomaeniindu uenainil Carter and Stevens (1998) vinlalasinsuiialandin

< - o o < - % L ﬂl J 1 [
ethephon uez GA3 Tanfmiugwin Jalapeno vinlWiafidiusnissaniinaudaeiguiy
6. sruzmalumafiuingunieiug anuduialunaduinmdaiugniendanis
[ - -l ‘ L3 1 7 I - ll. -3 -~ J [} - [] -3 >~ 5
lwsuiia Aemseaarnausidaliaglussdusm uanfiufneiluidusoatiiautu widmiug
(S J W el [ I lad, - - o« -l
vanananrNTUlEnRe 9% usnufuinmidRgamgll 10 ssrnsaiua szdansfinaueangy
araazzavaAMafiuine 18 Beu doundminfuniomeaasnsofiuinmilduune 12
4‘ o -3 » I'J g -] - A -
Beu Tgouunil 4 seraden LiEmfugniiaome 6% dufuinmlingouugil 30 eam
wadua  onnanuazANLTLIeINANNuRTARMedsan Tt luszazoAY 6 IRBY
. 4 (-3 d - 4 -3 s e L] 1 &
(P, 1995) atialsfiannlunsdiiiaenmadiufoms Eaiugiilussangandu 1iu iy 3 Gew
5 P T , 4.
nmraaauiumiaf bidafudestdsauinsmrosmlilsn Owen and \Pill (1994) Janudn
& o & all o - & aa . P
Wi uguTIamARtun st lneniie uazasaacadulivaatizsian 12% fipnnean wee

e/ O\ re W =
rdussgailustuzinaninuda 3 e Wafuinmn lingamail 4 aemagsdon

mehinsauiisiumaiiuineusdanusg

i’mqﬂszmﬁﬁﬂn'tu-nmmﬂﬁu?nmmﬁnﬁuij’ﬁLﬂﬂﬁqm:aﬂﬁﬂﬁué’amﬂﬁﬂuqrumw
TRANRAWLG ﬁﬂﬁ’mqn’mﬁu%’nmmmmﬁnﬂutfmomuﬁu ngfaziilinoniiiineando
ﬁuiﬂgﬂﬁﬂ’nmu"lﬁl.ﬁm'lnﬁfu%uﬂfjﬁmmmw-nmmﬁmﬁuﬁﬁﬂumnﬁm"nmuaz
sAMumden TR TALFN AT (Wilson, 1995)

filadtunnetidiiilinnnmsasd s iauninfuinsisasnieuiinai
fien Fasthadtu n'maﬂuqmmw'lu'li' (fleld weathering) ‘tufadeinl¥ronusenuazagu
uiqummmﬁnﬁuq’anaamwﬁamsqnuﬁﬁaumﬂﬁmﬁm (Franca Neto et al, 1994 ;
Dombos, 1995) Wiamainldmnduresidasasaianulisuintfiledeudadanede
arvifimansiirdeuiumdagaivlivifesdeegiuanmituianniull wison, 1995)
wianniAesdnmaifiefniganmuidaiiug (seed conditioning) limanzaxdseaiia
anmssraesdnstmudaAuluswin s daiuflifumiu@amaanussnszunn
(Franca Neto et al., 1994)

wiaufidenamnmisumafuing anaufleléiaeldinalinees seed priming
udadenmprandurssdaldegussdRvnzandennfuinm (Khan, 1992; Pil, 1995,

-4 - Ji - z - & A~ 4
McDonald, 2000) uaxiiteWamn wanandawuffidufniglimauniemdanisinlnde T



arudtllrzmismafufnndsraniuiomadarufidegluanmurateuiiduuasune

Argerich et al. (1989) Tt WINAIIENUATANLTUTITRIARTLfuTFa AN LURINTT
Tinmufsanssetemmiimends 6 Aot infuine Rl 30 seugadns Owen
and Pill (1994) ﬁnmmni'm§nmmmm§aﬁu§uﬂa’lﬁd?¢ (asparagus) UWATHIEBMANIENAS
nahessliinadla nuiwefifudrnnenuaraauusrssdaiiie 2 Tiaszifioty
wnfig dafufnniiguugdl 4 ssmeedes Wussuznem 3 Geu Tneufaudeuty
nafuinenfigmnil 20 asiaadus il (1995) Wemusnsanunatedinedls seegnis
Wuinmesaufaiufusidoms wazausuuzimafivmafuguadomanondainmininey
felifergmadiuinmldeounussazuiioi anu A luan mituuezaifaiugl

AR (Bray, 1995)
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L4 e~
aUnsniuasdinng

. wisugNzImmagnueAuUgLSEu ( Lycopersicon esculentumn Mill cv. Typhoon)

. @edl

2.1 d4178vat palyethylene glycol (PEG)

X
2.2 asAlisinadesuaLuny

A -
. ATeNlaNnenAas

3.1 §puanau (Hot air-oven)
3.2 FINNTAITINEN
3.3 hot-plate

3.4 Araeta IWiAn ATl 3 Aumaie

. wreuiasiae q i Sinnes aauuia (petri dish)
. UINAY

LT

6.1 INAIARN 1N

6.2 AZUNN80ALR 15,0 x 22.5 94,
6.3 NFEATHNIBL Whatman L1UBT 2
6.4 nexlasasgiifien

6.5 WAL

6.6 DIMINIE

6.7 AUHAN

6.8 Yuule
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gmsAnliunu

lummasesindaiufuzdemagnuaniudlédy  fddfunamimdnld i
iBARUEA NG PIIREELANN I By LATINAT A uTR SR TudaalfiFnisuse
mnﬁuﬁmﬁmﬁmﬁuq’mﬁﬂm?muqumﬂﬁauqmmw

PNUNUNITNAAIULL Factorial arrangement in completely randomized design 1 3
11 Tnefiffadeildduou 2 fade Ae

aduusn ussuziaainiain Controlled deterioration & 5 szduldun 0 (control ¥ia
nonpriming) 24, 48, 72, u&r 96 14.

{lsdtfige RaszuzraIN"I osmopriming Il 5 svasie 0, 10, 12, 14, uA% 16 5
mm«manqmmwua:mm%wmmﬁmﬁuﬁmmé’qmsdmmuazm:“v"m osmopriming

«

NEATISABUANMNIRANRAWUS
YnrasasaLRon s fmTueR e fuAnisuaslusnmls
1. neAmAdsUANMMINGaRufluiefiRns

b 4
1.1 MNIFPINABLATINBNNIBTEIU N SBERS MU 50 WA %9 3 17 T plate

v 1
= ° -

o J L
Frindulimudnterudedady amegatanusentedfundailaenasnan VniuAunseialyl
Hfundeenaanun Ky
= mhansh w 3
1.2 NN9MIRABLAMNUT LSS HTBA
[ ] P . . ll b
1.2.1 fa%ing9en (germination index, GI) WsaANNTavaInIsean 1idays
anmImeeasuANReEn uvenifiEnir | teefonmmsosduroneenyniuauneie i

wiRaanuds dunduiulenldgarat AOSA (1983) Al

Gl = 9daufundndn® +.. 0. .. £ .7uusundning
° [ o4 A [ :Jl @ [ A L% :’f
TG e T e ol FTRITUMIIATIg oYY

1.2.2 Sunuiuien [day to germination (DTG)] deysannisasaansay

[

paentuanwls ufornanAnnnlaeldgases Dhillon (1995) Aall

DTG = Z(N X D i=1-14)
T
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2. nearaaseLAnINWINARRUSINAN NS
2.1 nemeasaeuAdenluls tsAas uIu 50 e 11 3 11 lugumshiia
A uRoney Aaudunaniimndszinm 1 an dngedengnilowlilul sesssumnaen
v k% 4“ |A’ o o L l‘f s 3 | L 7 - 3
ravdundnlusaunvlianu yniusunssiabifisiunsraanaanun iy
o b o - dy
2.2 nmRaeuANHLdIL HTBNTRa
™ al . 3 "1 8
2.2.1 A1uUN13aN (emergence index, El) FHAINITITBININEN 'L'niﬂ:ga
[nmsaFasauaReniusnmls laeminsmsmaiuaraenyniuaunssie lailodaen

wda dunAuaalanldgasess AOSA (1983) #ail

El = fuaudiunanin® . e + Amufiundning
LT TARARTLE ST STUAUMTLRTIgeYine

hid [ AJ
2.2.2 nuauaumen [day ‘to emergence (DTE)] 'l‘ﬁ'i'ﬂu“aﬁ'mmmﬂ%ﬂu

pousen uan s udarinuiAnanileeldgasaal Dhillon (1995) #ail

DIE = Z(N X Di=1:14)
T

A o 9 9 : n‘ I} i a
die T = auiusundnnaunananlugiviiasuy
3 ' &
N = QauoumRund san AR D =112

D i=1-14 = R9UIUSUUAUNISIAS

NIASIATBLANTUTRUIRA

[~ ] dl = L. A o ° 3 -]
FUUKANGIUNIN 130 2ANTAIBER NN 113 3MINIATUINAY THTUIBINRS

wufithuefidusd mugresil

. XY . e e ¥ . .
wefifuirinTy = tminaawifanug - untnuiausaiug x 100

:’ » -4 [
UWMUNAMNAANUG
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maraugumMadanqumnrefiniug (Controlied deterioration of seed)
X X & .y
(A ELLT LA TL DRETL TRTLAT TR, TP R BYKT i3 LA P
- & - ol 2
2. iRnAaursanlude 1 Wegfdszann 20% Taednludifuduae 1 Au
3. wndaiuflute 2 anldlugeegil Seal Unngaldiuiuaiin ndugeluivany 4
v H F1 . - a
praa Mwdsianualugeiianuiuangaiu ufdldlilu water bath fgruwgil 45 a9mn
J Ed o = -~ |
wades Wuszazionn 24, 48, 72 uaz 96 7. WarsuitvumiimAsiugdiuniitlinsoaasy
3 < L Y o s -l d‘ o 4
AN ArsenuaraNuiwsluisnlfiFnsuacluulamanes  Endounilaithin

« . L] o N . &.’ & ¥ W 4 & 3/ -~
osmopriming latineun osmopriming A liudangungivesuiutssuin 5-7 3

N9 osmopriming
. ¥ ; p
WHansararn PEG 8000 TeuwiduuliiiAndrenin 15 MPa  Fulluscédufvin
« . | Y =l
preliminary test J4IUA297 MR A
[-] [- 1 H o 1 x 4 . ]
1. dUNAATIMINIIAILANNISRENAMDIN aaRIHANRgIUM TR Wiy PEG
8000 {uszezioan 0, 10, 12,14 1as 16 A4 9 25 aeAeaiTaa
J hd o -3 1
2. weAsunmuarsazanlude 1. dedalUAMSIRUAINTL AINNEN UATALIN

whawsalwdaafidinsusstuanwls

A [ £,
AUNNITANUUIU

vealfjimntredeiug neftmelulstnimu@ene muzinatuladnnnsms aoniu

walulsEinsrasuingndnnmmsaIans i
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A ’

HARURTINTTI

sy o [- R
Osmopriming ALAMATNYIBUNRANUE
AunMraaNdaiugiudeslimnruasluaninlswanundadliniendanam
imi ' o & R
osmopriming  (A171R 1 WAL 2) AITIRENNIATIIMIRNIUATNTTEIA T RRNT LIS
. . 1 thl -" -‘ ¥} ] [ XY dl af [ %4 [ -1
osmopriming winaRnTIuR il auuansafunadflanFaudendu control atinalsd
o o a~ 9 -. : :
AINN1INT osmopriming luszaziaan 14 TunaiiAn neanuIAsgURNTUGINgR (92%)
o - r—' -f . - o [ - e . [ o J
AU NA AR TRt Aynead Adla i Faufinuiy control Teaanadad
fussanuranindnenAanfua vy (Liptay and Zariffa, 1993; Bray, 1995; McDonald,

o - o 12 o .
2000) ANHUTMUIIUNHIUGIZAN BN 12 MUIBINTITNI0SMopriming

-l o a v - o
AN 1 nmmnﬂmﬂﬂﬂaiu'lwmmnﬁm'mwnmmg'm (SG) AtnIen (GI) wazsum

Fuildlunseen (DT6) remidaiusizdands iildmmsarvuaunisdauaninm

[ AT INNEANUE
Osmopriming (34) -
SG(%) Gl DTG (W)

0 (control) 88.00 11.67 3.55

10 85.33 16.88 2.77

12 87.33 18.14 2.61

14 92.00 18:03 277

16 90.00 16.73 2.99

%A 8813 16.29 2.94

A waaNdafufiuiafiimnrasgandaluanmls (A13197 1 UBE 2) TN
prssauluieniiRniadunnlm@uneldisnwwsfenfinzas (STA, 1993) stdlsd
RIUNNTNT osmopriming annronnliaansantuaniwliindu Saduntsfiududanasin
osmopriming aunsavnmnwenlusnwiifndudaiunisfudisinniga osmopriming
mmm'ﬁqaﬂ:*mJqqmmqan‘lummw‘lﬂﬁtﬁu%ulﬁ (Haigh et al, 1986, McDonald, 2000) $1
wsi31n 37 osmopriming a¥liiaunrain kAL st RsmEa UL TuT AW nns

-l: -1 [ 4 . 1 ol | - - o J =l o
IR TN ArNuiunAngfbidaruuansafusNafAbe I.'LrT‘E}U Wieiuny control
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- o . | ' P 0
A9 2 HRTBINTINT Osmopriming Aeraeniuls (FE)Raiinnseen (Euazaunu

Fuildluntsaan (OTE) reanfaiufRdalildviiniraouaunin@auannin

AUNTWINRRANUT
Osmopriming (4) .
FE (%) El DTE ()
0 {controt) 80.67 9.69 4.21
10 82.67 8.53 4.99
12 84.00 832 518
14 87.33 8.59 5.27
16 82.00 8:40 5.05
\de 83.33 8.71 4.94

Osmopriming AUN"FLABNAMMNIBILURRWUE
-} [y :’I L4 R e, 4 ¥
WunmsquAnn st idaiufscanaaintuiedfuRnts(nisaan 3 Juastuananls
-ll <= ar ' - ; ( -J =l
(BT 4) MreanvEsIRmwIRRRRuTlua M FaiamuL NG A ngn L AR aNi
CRRHILE R T G
RINNINAREITWITT Osmopriming "lz.i'lﬁ-ﬂ'm'lumm?uﬂﬁmmmnmmg'\ummmﬁm
-~ -‘J 1 1 ] ar (] -« n <
MufiiRaununnigerulenfaufiaudu control atinalsfitng osmoprining @nansovinld
‘. J Ld L& J ] - o -~ - - J
pannFareIn N ixTy uaAuudun e saenannsatreiidydnAgnisaisiiie
[ J , 3 =3 1 o . . o
WrBudinLiL control (#7293 3) §akiuasliAud1NI1919 osmopriming & MazaN AN
saunfaiufigodaldnduRusn1d TalunsiuduldiiutalseTagdaansin priming
(Bray,199; McDonald, 2000; Carbine and Come, 2006), atltslafimuGidmiuiidengomnin
iy 1y fMeAruAunTReNALNTMTuIEETIRTARANATY 48 2Tl nM9Rn osmopriming
[} LA & na‘ 5 d -
Lilddaeidawugiiagnueaniiau (Tiiden and West, 1985; Bray, 1995) $a@1aifiasin
» J - : - 1 d o 4 i)
pdnmelussduafiiatuniniuniniasiinisdanusuviassuunisdaswindauiy

wndfuly (Bray, 1995)
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- ] I o L
A1979N 3 uﬂ‘nmmm*ﬁﬂ’mF}umﬂaﬂuqmn'm {Controlled deterioration) WaTN1IMIOsmopriming

FIRAINMIBNNIATY N (SG) Fatintsean (Ghuazduauiuildlunisen (DTG)

ATTANAARUE
Controtted deterioration osmopriming
) SG (%) Gl DTG (W)

0 (control) 0 86.00 11.67 3.55
10 85.33 16.88 2.77

12 87.33 18.14 2.61

14 92.00 18.03 2.77

16 90.00 16.73 2.99

ATAAL 8813 16.29 2.94

24 0 100.00 12.43 4.19
10 79.33 16.52 3.79

12 80,67 1714 2.96

14 83.33 16.91 2.96

16 78.67 16.06 3.51

AnieRE 84.40 15.81 3.48

48 0 100.00 10.84 3.81
10 74.33 14.78 2.59

12 74.00 14.04 2.88

14 74.67 15.62 2.60

16 70.00 15.36 2.40

AR 78.00 14.13 2.86

72 0 92.00 8.44 3.14
10 56.67 13.56 3.13

12 60.00 14.62 2.33

14 63.33 15.01 2.25

16 55.33 12.78 2.23

ALRRY 65.47 12.88 2.61
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o
A15197 3 {(F9)
osmopriming ADUNTNINRARUE
Controlled deterioration . =
(W) SG (%) Gl DTG (W)
96 0 90.00 7.00 3.19
10 4467 10.00 2.30
12 48.00 9.64 2.55
14 49.33 10.14 2.79
16 4533 10.78 2.14
ARt 55.07 9.5 2.60
LSDO.05 4.46 1.01 0.4

Singnificances (factorial treatment)

Controlled deterioration (CD) b | **
Osmopriming (OP) ¢ *x .
CD xOP ns ns ns

A o oo

* #9v3 1ANHIERNWR 95% URY 99% ATHAAL

ns = nonsignificant

- ' L ° _
AT 4 HATINENITALANNINABNANN (Controlled deterioration)waEn3¥11 Osmopriming

snAgncan Ll (FE) #atinr9an (&1 wasanmuiuiliiunissn (OTE)

AN TWINAANUEG

Controlted deterioration OSMOPIIING .
) FE (%) El DTE (7%)

0 (controt) 0 80.67 9.69 4.21

10 82.67 8.53 4.99

12 84.00 8.32 5.18

14 87.33 8.59 5.27

16 82.00 8.40 5.05

ARy 83.33 8.71 4.94

102661
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osmopriming AN TWNARNUG

Controiled deterioration . —
() FE (%) El DTE (W)

24 0 74.00 6.87 5.54

10 74.67 10.33 6.03

12 716.67 9.76 6.21

14 78.00 10.13 6.11

16 75.33 10.07 6.05

ASRe 7573 9.43 5.99

48 0 61.33 5.20 6.03

10 64.00 4.66 6.98

12 67.33 6.00 5.72

14 70.67 5.82 6.27

16 £8.00 6.28 548

Anai 66:27 559 6.10

72 0 1.8 4.95 5.22

10 53.33 5.00 5.39

12 58.67 5.04 5.96

14 H9.33 5.24 5.79

16 55,33 473 6.01

Anade 55.60 4.99 5.67

96 0 48.00 3.85 6.27

10 48.67 3.46 7.14

12 50.00 3.86 6.55

14 50.67 3.57 5.96

16 48.67 3.65 6.80

AoRn 49.20 3.68 6.54
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LSD(0.05) 4.13 0.47 0.23

Singnificances (factorial treatment)

Cantrolled deterioration (CD) *w w -
Osmopriming (OP) * ns >
CD X OP ns R *k

* ++ 9v 80 ATINITENUN 05% LAY 99% RINAIAL

ns = nonsignificant

] . v -» - & i '. -. : i

Tuannls osmopriming FoaUfurpsRmin HIsauEagRRN IR RN (ANF79R 4)
wAmLETIRenAuN WTauge (AuANNITRaNAN TWAR] 0. 92 Tw9) HAarusentuls
q' X 1 L o [ 3 o R, J < % 1 - o - J
uTuarsiiodAgmalisdeni - osmopriming (fluscaznat 14 Ju Witues@eoiudle

-3 .| aﬁ -I 4’ 3 . [- 3K 9 -3 o~ g=l 1 c\‘ J 1
wiaNugiintsdanAmn RN osmopriming vt IiuBaRugliAoeniuliifausoy
] [ 4 ﬁd ) [ 4 ‘I' : o ' (=3 : -4 -J o -1 [ 4 f‘iﬂ

WududlauBuuiguty control | nastisiaudendirsaiisbulauiaigadumdaiugniinng
Ldauammwﬁaﬂ (RauaxmMadauAunnilunat 24 dalue)  Teeldsrazioainasin

P & y v 0 ] ] L 4 - o J
osmopriming TAg19u R 16 A% Taliniliasnnsanlulsdmauumnatetunisatimlle

ol [ 4 o L - - fnl. ) §
wiFennisuiu control, AmFuaiuiTidounnmnanion (Aaugunisidananininlunan>

. a [4 o & Al 1 »
24 §2Ta3) N1 osmopriming TiamzadretfudlsiaainnreauEanufLiALIL fAuvnue
«ly v 0 1 2
Aldnsaniauue
-: [:d . ) o el -3 2 - | [ -' : - vy
UBNANUNTIN Y osmopriming SRlmainIvdaliaosuiausainivandon Tasianns
& Mo o al - : - 3 o rn‘ y 1% , :‘
auilunnaniiadriinsenafindusanigalundaiuiidauamunmlen faltadly
L | - ] a2 . 9 & [ 4 fJ { L4 [
nTEUEUIINITY priming N AANUET L AaNAMN T BRaINas0datlFuUan e nue
o o :

A lunsenimnnanldnelsian muandennndng (Bradford, 1986;Haigh et al., 1986;

McDonald, 2000)
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ANFIUINA 1 HANITUATIZWANNULTUTIUIBINITNN Osmopriming ﬂﬂﬂ’:ﬂmﬂnmm’)j'}u

(SG) reamdmiuguziteman A n1sAILANNSIRENADIN N

source df S8 MS F Pr>F
Model 4 184.00 46.00 0.85ns 0.5252
opP 4 184.00 46.00 0.85ns 0.5252
ERROR 10 541.33 54.13
Corrected Total 14 725.33
GERM Mean = 87.33
CV. =842

ns =nonsignificant

al = s ° 1. r e mb
ANTHNUINN 2 Nﬂﬂ'ﬁ"lLﬂquﬂﬂqquLlﬂTﬂTQuﬂﬂﬁn"li“(l'l Osmoprlmmg ﬂﬂﬁ'ﬁuﬂ’\?ﬂﬂﬂiu

VaLURNT (Gl) tesnidniugueidamanlildvinsaurunn adanguniw

source df SS MS F Pr>F
Model 4 84.87 21.22 11.34** 0.0010
oP 4 84.87 21,22 11.34* 0.0010
ERROR 10 18.72 1.87
Cofrected Total 14 103.59
GERM Mean = 16.29
CV. =84 %

» sUAUAINMITDNUT 99%
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AISUINT 3 HENFIARIEIAINLL s sIuTEINEVN Osmopriming Aadunwiuilunis

aanluwiealjiiAnng (OTG) sossdaiugusdemanbildviinisrununis

ATINW

source df 5SS MS F Pr>F
Model 4 1.60 0.40 2.5ns 0.1096
OoP 4 1.60 0.40 2.5ns 0.1096
ERROR 10 1.60 0.16
Corrected Total 14 3.20
GERM Mean = 2.94

CV. =1361 %

ns = nonsignificant

<l = o RS 1 r
AITNEUINT 4 HANTTIAISHAINLL FIuT99n MY Osmopriming  @Ba9 ueany 15(FE)

-3 [ A ol ldl 3 0 ;
TELHAANUTHSITBN ﬂ'ﬂlhﬂﬂﬂ’mWTHQUQNHW?LEﬂNﬁmﬂ’}W

source df $S MS F Pr>F
Model 4 77.33 19.33 1.05ns 0.4290
OoP A 77.33 19.33 1.06ns 0.4290
ERROR 10 184.00 18.40
Corrected Total 14 261.33
GERM Mean = 83.33
CV. =515 %

ns = nonsignificant
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ATNAYINT 5 HANTIATZTAHLLRUIULaINIA Osmopriming Fedeiinissaniuls (G

& L 4 4 Ail ¥ O ;
raqfaiugisdsman iildinnisroununafennnunin

source df SS MS F Pr>F
Model 4 3.75 0.94 10.4* 0.0014
oP 4 3.75 0.94 10.4* 0.0014
ERROR 10 0.90 0.09
Corrected Total 14 4.65
GERM Mean = 8.70
CV. =345 %

“* srRUAITIUT 99%

-l ) c g o . ) e o
ANTNRUANN 6 HaNTIAZTA NI U uIBNNN W7 Osmopriming: Aesuauiun g lunng

2@nWlF(DTE) pemsminguzidoma AlilsMinarraupunIndanannn

source df SS MS F Pr>F
Model 4 2.14 053 10.16** 0.0015
opP 4 214 0.53 10.16% 0.0015
ERROR 10 0.53 0.05
Corrected Total 14 2.66
GERM Mean = 4.94
CV. = 465 %

- 4 o o
* raUAlULTIaNun 99%



AITINRNINT 7 HANIFIATIZANLLTLMuT8INTYIN Osmopriming ARAMIINEN

UIATFU(SE) TRINAANUFEABINA NEVRINTATLANNINABY

source df SS MS F Pr>F
Model 24 17835.95 743.16 20.14* 0.0001
CD 4 17341.55 4335.39 117.47 0.0001
oP 4 397.55 99.39 2.69* 0.0414
o Ch 16 96.85 6.05 0.16ns 0.9999
ERROR 50 1845.33 36.91
Corrected Total 74 19681
GERM Mean = 68.64
CV. = B85%

ns = nonsignificant

* ** e MUALLABIUN 05% LAY 89% AINEIG

ATWRUANT 8 | HENMFIRTIsR s ana8aRTsn Osmapriming sadatinasaany

& £a maca - A = - y
v iRn7 (Gl) 1nsmReRufus@ame MandinazasuaRn e

source df 55 MS F Pr>F
Model 24 726.96 30.29 15.98** 0.0001
CD 4 443.22 110.80 58.47* 0.0001
oP 4 256.02 64.00 33.78* 0.0001
OoP*CD 16 27.71 1.73 0.91ns 0.5587
ERROR 50 9475 1.89
Corrected Total 74 821.71
GERM Mean = 13.72
CV. = 10.02%

ns = nonsignificant

[ 4 J ; H
* rFUANNNITaNUY 09%
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source df SS MS F Pr>F
Model 24 25.22 1.05 3.56* 0.0001
CD 4 8.07 2.02 6.83* 0.0002
oP 4 12.90 3.07 1041 0.0001
OoP*CD 16 485 0.30 1.03ns 0.4465
ERROR 50 14.76 0.30
Corrected Total 74 39.98
GERM Mean = 2.92

CV. = 1859%
ns = nonsignificant

. ol
* v RUAMNLTDIUR 99%

d = ¥ b 1 = 3 3
ANSIANUINT 10 HANTHATZTAY LTSN I8 9NN Osmopriming: AiaAafeaniy 13

(FEY 1M faWiuz I 300A NnnaanisnI UANNISAUATN W

source df SS MS F Pr>F
Modet 24 12099.95 504.16 15.91* 0.0001
Cb 4 11647.15 291179 91.91* 0.0001
oP 4 368.41 90.85 2.87* 0.0324
oP*CD 16 89.39 5.59 0.18ns 0.5998
ERROR 50 1584.00 31.68
Corrected Total 74 13683.95
GERM Mean = 65.97
CV. = 853%

ns = nonsignificant

. Lo . o
* ** 9vEd Im9IHLTIRITUN 95% URY 99% ANATFL
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ANFIBUINT 11 HANITILATILUAMNULTLTINTBINIINT Osmopriming FaATIiN1eN W
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source df SS MS F Pr>F
Model 24 402.80 16.78 40.49** 0.0001
CD 4 368.03 92.00 221.99* 0.0001
oP 4 3.23 0.81 1.95ns 0.1172
OP*CD 16 31.55 1.97 4.76** 0.0001
ERROR 50 20.72 0.41
Corrected Total 74 42353
GERM Mean = 6.48
CV. = 9.93%

ns = nonsignificant

= sERUANLTRLT 99%

al o € o IV 0 v sin W
ATTIEUINT 12 HANTIATIIIAY N ULTLFINTBINIENY Osmopriming: fiasnIuTun L4

TunseenulH(DTE) 18sRIARLTNETamA mﬂuﬁqmi'mm-]umﬂaﬂu

source df SS MS F Pr>F
Model 24 32.21 1.34 13.00* 0.0001
CD 4 2142 5.28 51.5* 0.0001
oP 4 3.45 0.86 B.42** 0.0001
OP*CD 16 7.64 0.48 4.66%* 0.000%
ERRCOR 50 513 0.10
Corrected Total 74 37.33
GERM Mean = 5.85
CV. = 549%

** gefANITRNLN 99%
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