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ABSTRACT

The objectives of this study were to compare weathering treatments used to identify
soybean genotypes with resistance to field weathering of seed and to study the relationships of
seed quality and physical characteristics of seeds of 28 soybean varieties/lines planted in rainy
season. The treatments used to identify harvested soybeans include 1) unweathering or control
(seeds were harvested at physiological maturity), 2) field weathering (seeds were harvested 14
days following physiological maturity) and 3) incubator weathering (pods at physiological
maturity were incubated at 35°C and 90% relative humidity for 7 days). Seed quality
characteristics tested were standard germination, field emergence, electrical conductivity and
imbibition rate. Physical characteristics of seed measured were visual seed quality, hard seed,
seed weight (seed size), seed color, eccentricity, seed coat weight and percent of seed coat. The
results showed that incubator weathering caused the most reduction in germination and vigor of
seeds. Germination and vigor of seeds varied less for incubator weathering than for field
weathering indicating that incubator weathering could reduce the variation of different pod
maturity. Results from relationships among physical characteristics of seed showed that seed size
was negatively correlated with hard seed and percent of seed coat. Hard seed was highly
correlated with percent of seed coat (r = 0.721**). The physical characteristics of seed especially
seed size, hard seed and percent of seed coat showed highly significant correlation with seed
quality in terms of electrical conductivity and imbibition. Both hard seed and percent of seed coat

revealed the negatively close correlation with imbibition. Therefore soybean varieties/lines
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having resistance to field weathering were SJ1, GC2796, GC10848 and GC10981. Such

resistance may be due to the presence of hard seed and/or high percent of seed coat.
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g o o a-d VS v e .
waafee IaTuaNuEsmomnntsiuminiyu Ay Bhatia ef al. (1993)39d3Unan15nAa8IUea
3 A Y o o 3 a a 4 4
191 (1) M3ABUAUMNUTBANAATUTMINAININUAAGALANNES S INY TR SzifnduIilsy
s ) 1 4
namsideuguamlumlaaiiudiy @ veuwavesmsidenguawluudas szifadulu
oA g 3 a v a4 a da 4 :
suiniwaagaun  lisudadrununer audomeiinavuninmsideugunmiuulas
' A a
Wznenamsmizlgn nisganaiimizagn

Ching and Schoolcraft (1968) Wy waawufoandssfiiunoaarsn s ldsmaudu

1]
a4

' ° 4 o Jda P 2 1 o '
feenluls (field emergence) AN maﬂwuwummaaﬂmumauﬂﬂﬂ5a%ﬁanmammzwm1
a 3 o
nenssuveaou ol protease phytase U4@% phosphatase A4 Luaﬂwuﬁ‘azqmux?ra membrane

°y =Y A = & 1 o 3
permeability ufl 111 uaznsaeiiTuieglumaasz$nasenunn uansinudeRugi
3 4 19 & a 4 ) 4 o oda 4 il
NUNYINFIUUUMSLABUAUNTANINAN ulaﬂwuqmn‘umUaiuszvzﬂmmzfm (Buxton et

S oy 4 Sd 4 vy 2 4 d ey d 44
al. 1978) UIATINUHINUNIMIVIAUUAAMNVINYIAIFIVEATNITHUINUNIUIVBDINAANINDY
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i { a d 4 4 ’ § o 3 o o
M lussozinafimanzan (Johnson ef al. 1978) tazialimdaiivituuin Wethmaanug
Tasavaeuninen wun dAundrildiuseauazsinluauysal (Mondragon and Potts. 1974)

' v = d o o ] § 4
Kueneman (1982) na1nih mskaamaaiuiounisdlugnilionmadeunazaiuiu
A J 1 o o o
veeomAge  lasmmzedudilussninnsgaunvesndaiinai iqunmveandanug
] v 3 ¥y
anad Green et al. (1965) $1691UN waaRugdunissiignundioeineadounasuiadugan
' 4 o Jd ' '
wiinuenuazanuuiussgainwdanuingounlusgniermadeounazuis  Tekrony
] 4 o Jdo 2 ¢g 1o [y 4
et al. (1980) agUn ﬂmnmmmmaﬂwuqmmaawuagnuamw’ﬂwwaqﬂau'mﬁan'lu
' o ¥ ' " 4 d ' Y tos WMyd o o o’)‘
sgrnmsann sewdnmsgoun uazlusynihefimdagnunuduada i ldnuines duly
< g uYr g v & da o @ 1 4 o ¢ 4 a
vanulan ggign Wuilsseninniinnuddgdeguanveuvaaiug madenggilgon
= ¥ A o A 91 o 4 QYo ddy ' A
anmomslianuguusaiss wisdgntauviedamga visldiugndumudemaden
AW lun/ae (Kueneman. 1982) Suflumudeniiaunsovzdszaunadudslumsninmin

wugouniesvelsamaluwaiould

o d

2.7 MINTIVTVUAUMNUAZINHAUSNWMUNNVBUNIANUE
nsATINEURUMINIBULAATUTB19AsYI IdMatume 15U MsAsIvdRUAIIEN
M30ANULFIN tazANUUTMTWRANAANUT daumTAsIvFRTANYaIEN M Ty TA

o ' =1 & o” o o v
AU T YUIAVDIVAA NTDUIHUN 100 IUBA l‘ﬂ'ﬂﬁu

2.7.1 MIATIvTRUAMMNYBINAANHE
1) MIATIVABUANNIONUINTIU(Standard germination test) NTATIVABY
as o a Y =] 3y 'R a o
anwemnasguiiudimsiiiousuunniiqa  Idgdnseidesigalumsdsuilivgunimyes
[~ o o Yo o YR 4 ~ Y] a =) -3 [} =

waawug uazl¥ldfuudaiuiynsia Jagnllumameslivawstia wu nszammz du
waznsw msdszdumnnueentassssznai ldmageunicen wianaluawsia

Y ] g o 3
YOUVAARUTNY(Anonymous.  1976)  fanmesnveuNaAaRuterulsilsuly1AliTeann
Faqimizuaziimamie Escoar (1983) wuh misldnszammiziiuiaqmizlaghinougu

4" v o o o 91 9 ) '
aMmsuduinsuazguugl swildaminaueenvesdnInalinnuulsdsmannnimsmie
1 4

1uns1w Delouche (1975) Na1IN miaan"ln'fnmsn"l‘x’f'%m’i’umwaamsxéauammwmm

d o Y A A o N 3 9 g o

waafug 14 issnannuweaiuiimsiansideuguamiuasugaiivveaundanug
2) MIRTIVAOUAIIULTMIST (Vigor test) ANULTMST AiB AWE IO
sonidludundnd uazannsaWirandagaluanminadeniideiu armudausswesnia

o aa b d o & A o d o da d° 9
wufilurasuvesguantiadegvewdaiug Werhwaaiugiudselddgnneldanm

' A o K 1 y (14
windaudegey lddundmudause minave lihaamuedeumaifisemnzaunse lin
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o o 3 ' =1 o @
AM(Anonymous. 1983) 9238umi ansias (2523) nand amdwsveandanufiiiy
SnuaizimuunYszmsveuudaiug wugasesniisnnnadouang hitmungaunie
a a o o o d o da A adda g
wlsilsaufindnd dmsumsasieaeuanuuiwswsuNdaN U135 5htou]das0
aoufuedunIray laun
2.1) m3asavaeuanuenluan nls(Field emergence test) MIATIVABY
AINBNATIUANINASATIsFELRIINen luam ]S fie MsaTIaeuANINIBMNAT
LY 9/ - T A ° o/ aa a
gudines Wraigenh diesmiwumzdgnluiaqusiiianmnadeosinnzay
9 gouSsuden. 2529 ; Johnson and Wax. 1978) 1R [Afm1A1eeNge dauMIATINTOY
areanluanmlsezii Iz lunashianmuiadenulsusaunse himunzay g
T&manusenluannliseudiesdindy dswauves siuig auiiads uazimduna lnage
A -] Q'I L4 \ 1 - |
309 (2526) Foimsnaaesludundeniug aes wud manueenasyuseiinigads
91% luvazianwenluanmlsiinuiios 32%
2.2) msiasasmssaivanseainstiilndh (Conductivity test)  Presley
v 9
(1958) Wufminimstinldlunsasiseununimveandaiujthudunuusn Matthew

LY A ::l o [ 4 o Y 4 o 1
and Bradnock (1968) Waruismstianldiannuudusslumdaiugaidumn tieldinnea

3
Aact a

armsenluann’ls F3HTuSERToutuNINTina NS HATIAS I(Thomas. 1960) aziivy
I¥ianmudsslundaiugisvnaiosia 1wy Hmde(Tao. 1979 ; Yaklich ef al. 1979),
] 1 4
Sravha(Perl e al. 1978) wag daRvaUFe Sunsilsudsy waznme 2535) iWuduitiied
wanmsnh migapdodeanuunaudans s weeH LI U(membrane integrity) Wumgld
guauialunsnuqumsduiuveamiuuusugadoluios msfimiuuwsulunbe
@ewanmou lannsafufnuazarungumsithesnvesmsang 1318 ifhunglhigad li
1 4
aunsonevdnesRominesd Tudd(osmosis) UBITARTYITUAIMANturgor) UBNIINI
s Tu'lavi(metabolites)dna 53 Inasenmeznszquiiifanisindyidu Taveagdunsd
& d o Y 8 o o ddd o oo w ' o o a
e lunazuenmaar lindaiufidsuguaiwGteuu(iude Tunsdsudsy. 2537) ininn
] P o ] =1 Y " [
maasvatoi ldihmsasreaeumsi inavesansarqnnudeiugitdeugunm wudh
o 1 [ s o : 1d o @ o ar o
s Imavesarsargudannugdalniniiva lifd Tuslinnuduius fuszduniy
Lﬁauﬂmmwmmmﬁﬂ@owen and Matthews. 1977 1a$ McDonald and Wilson. 1980) 'lumﬁﬂ
’ 2 J ¥ ]
Tmifige Litdoununin(unaged seed) M35 lnavessseonnnmiaiuferniaduldlug,
’ 4 13 i Q'I A -~ 0" 4 L3 A *
Tifiurfinse lindr Tusduduanmndlasiall  iiesnnmismusuiesgluaninuds
Y o A o P @ . . 1Y qy
doamsszoznanlunssasvaniesasaifoudieateorganization)  wdsvInszeziilluda
Y o Y o g 11 9 Ya P o a g 4
sas1mssalnaszaatovas nsiaInaiiee hinelMifaradomeaisinnanan Tuwdah

4 ) a A a v o dw =
lﬁﬂﬂf]iuﬂ'l‘ﬂ(aged seed)ﬂ'lii’Jvl‘Ha%:’,lﬂﬂﬂﬂmﬂﬁlﬂul’mlu'm HAZUANUTUAUTNUAIIVY
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o - Y . ' §
FINATANUUVWTIVBINAANUR Yaklich and Abdul-Baki (1975) Wy dsfignszdeesn
] :’ P ] d o dJda < ° 4t 1 4
11 15U Thatang Iaa waznseesll Tuarnnmaaiuiilinnuudwsiinsinvedwesn
A I ldansi IWfhga(Abdul-Baki and Anderson. 1973) leduhifinanesiniziiilu

P ' a = :ci 9 (=1 A -~ a F «; o
ih e arwuSgnivenhiildusinda arwazeaveuniesleNnld anuminauevesd
[l ad [} 4:, a 9 o 1 A o a ’
a0 a1 gamgii lFlumsus audusuduveuvda lunrsvegeanieduiuly alsedlu
' & A 3 o a o 1 8 o v 1
%29 10-14% (Anonymous. 1983) lumdaniinnuiuduiulu@iniis.8%) dievih luuslagla

o - H o ' ° 4 a a 4

imsUfuanusumelundaligedu siimmsaiiiihgedufednd esninuiage
v ]

it lilusaniduiu T s ldudadono 18Pollock e al. 1969) Tao (1978) WU Fiin

Y ¥ ' Y
v Iusidanisesdhnindudistiled water) n3eifidsianinszy Wi (deionized
3 o dA a o o 4y o do 1 o " d o daa

water) Tunrdauiisyiinforfundmasiugiu armsiiidiherededu waaiugiliaam
g ° o & & Y ° o, ' o da g A o ¢ &
udaussiweaniuinils eneelitmimai Iithdndudanlinnuudassgqeuesdniuguis

(Tao. 1979)

2.7.2 MINTIVTBLANUATMINEMNVDUNAAWUT
@ d o <Y o Y 1
dnuagnInmen s unaaiugi 9asasasuiu laun
) mstssdiuguamendnyainouenveamaaiuialvaion  (Visual
seed quality) mstsziiiugunmnndnyazatouenveadaiuasavanzmiaiiugim
vaenzuuy e Mdiduinasi lumsdafunamwuesdanug(Weiss er al. 1952) Jofilszms
2 as 4"41 o A =) =4 o LY a wa
nilaweadinsfinedsendanauisnlssuoununisasasaeuanuienluvesfians
A 1} = 2 a v a d w v a < 4
wiamsasnaeuanwenluanmls  Sadsemanilefedusfimaaiug hiisaneez 19
a [ g o
naaes e ldnslsadiunannnndnyazmousnveandaiugaua1wa118(Green and
. 3 (Y 1) 4 =] .
Pinnell. 1968) Green et al. (1965) 318314 aﬂHﬂJSS@UUuﬂlﬂdlﬁﬂﬁum’aﬂ(wrmkled seed coat)
' 4 ] ¥ a t 4 r 1 d
susnudaniludoidadion vanesiftoantashriveled cotyledons) waenisludsaiiug
@ o o LY =] a wva
(@t2(green cotyledon color) Tawia lilazlinnwduiusiuesidudnienlueslfia
sad o ' o 1Y vd’y {] o |c:‘4£ ot yﬂ
M3 uazesidudanieenluanmlsd dnvazmariidmmuiuainiedtniniisialdiiv
' o ' g v o o ' o ' . A 4 da
o019 et lsimunnuduiuiseniuuanfinpurple  stain) uazlsnduqluwdani
Af a s s 3 o 4 a wva S
aunmnnideswilaang fulesidudniuenludedfiams wazilesiduananen
Tuaamls falieunsoagldedadann
s o o A 4
2) MyasvaouAaude(Hard seed test) WAL fiv waaNilndennToite
] : 3 A o o o o & LY Y
Humda hiveulmivinudhesnld Fdadumsindaveandauuuniia SoamsWnaauyyil
1 A Q.I o 4 é
91 hardseededness mwumn"lumﬁﬂﬁwmzqam anymzﬁﬁﬂm% LUE)‘lfafmnaﬂ(seed coat)

' :’ g o v :’ = o A ] o o :‘ '
Tigaiudiudaszuseghinindiunannuis 24 F1lus wisedlufagmizhguinaeas
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=] v W @ 4 o o do A da [ a
NANATIVABVAINIBA(IUTY SUNTUTIATY. 2537) URUTOUNADINVNAAUIIIZNANY
1 [ g o Y g4 o
unugeanmandherns  wazdaliogmsimusnmenuumelagammainuinnlu
MruziDa(Kuo. 1989) Minor and Paschal (1982) Mimsfinyvundes 235 moiug luva
fouveares1a3 In moldanmmadusasuuuidla wudh Sifivedundeseoiusg Bar-chet
o oa " & da 4 o Py 4 & - s/d ¢ d
moufiRoauviniu Alianumunsalumsnusnm ldoruuiga diesnninjesidudman
] < S d o ' o Seiq I ‘: 1 o @
udagamn 83 60 nlefidud wndmnqmeiugilFlumsinuil daludszmeing Judy
o d a ' a o I o 4
funfusuaSquasaaie (25300 wun USnauwdaudsvesdamdes szfdeunaslya
di’ v o ad o 4 o da g Y 4{ v @
ANusuFuInsvesussomalinusny  widawuginumeldammanuruduims 33
S 3 o & o o o a oA A A .: v o d
WesiFud w3 deu Usinumdaudeziivhidy  uadeiuanuiuduindilu 47
dd o o & o 1 & <4 a =] o -]
Wesidua waavzaamMsNnAInIdIuniy fs Yiuaudaueannsnn 31 imae 21
s g 4 A 4 o o od P I 4 o
wesidua nailiofiunrwduduimivuligads 85 wesigud nudnlSunumdautsanas
L2 T4 A Jd & < ' add o
10 31 wesidua wmdodiss 8 nlesidud uaznnmsSoumouszningunginnuing
da 2 52AY AN 20 °x uazfigungiines(28-33 °x) Wil gumglilinanssnuaemsilasu
a o o LY ’ d’i‘ v @
uaeve)Suannaanan 1ssnANUBUTUANTYBIUITHINA
v ¥y .
3) 1hwin 100 WAA(Seed weight) hmiin 100 waa Wumiitewenia vun
=1 ) 9 o 2 o = P :’ o (=3 oo P} o
Youvaa A dramAssmeRUgla UAuaduriviin 100 WAAYY UAAINNUNRDITIRUY
t 4 v 2 b d v .
1 flunaadaseudielng douduvdesmoiuglalidundohmin 100 wiad uansdig
=3 oA W o A g Y =3 <2 ASaa g o ' d 4
iAvsaeRuRIIY Tviamaaseudiuan 1INMIANYIANNNTIAYEUNARTUE NUIINAAT
a J o { ]
flunadnozainnuiidia ldenuuniuvaanivuialva(Delouche. 1975 ; Wien and
4 4 < o 4 g
Kueneman. 1981) (Hissninafiivinamnezlsingdnymzveuuaauds(Calero ef al. 1981 ;
Minor and Paschal. 1982 ; Potts et al. 1978) TusiueafeINy Edwards and Hartwig (1971) (4|
< o 2 v o dAaw o a LY 1a oy LY P o
msfinndanies 3 mou] aldnvazmaiugnssulndifsady ualhihminmdoveunaa
' W ' o Jda o o 9 o ] s
uandAniu wuh smoiuiaindsviadnuazvanals anunsmenldisand uazlinnm
o ' o Jda o '
LYW IGPINNAWRUERNAAvIIA NG

4) Fvounda(Seed color) Fveundaiuiersudasibeduuda wu Fves

g4 o ¢

v 3 4 1 { o .
wiaiAng Fundanuinadedidnaalauasasemmueioiug Star-zinger er al. (1982) Wy

[~ o4 o

o A v o Ao et 4 o ¥ " @ Py w  daa
N ﬂ?tﬂaﬁlﬂwuljmﬁﬂ’ﬂmuﬂ'l”mﬁ‘lil‘liﬂ1uﬂ’lim‘]ﬁﬂ‘B'lvlﬂU'I‘]‘u’llm'l‘Ifl’Jm’c‘lﬂQwu‘q‘meaﬂﬂ

° o o

' d o A Aa A Y a o
91 Dassou and Kueneman (1984) WU maﬂmmamwnﬁmmeﬁwu%zuammwmaﬂwun

daa A

da s a o vood o o A
#1a Ae iadnesnuazanuudwsageniuwdaiuiiunieiidinies
[ a ] o ' v A
5) M3nsaviasziiugilinveaunin(Eccentricity) A1 eccentricity i1l
rwenteglitvewdaniidnuazaeulnimsinauniensss Kuo (1989) 1e01ud1 vua

8 o do A~ o o dw (1 o 1A o Jdeda o '
ﬂlf)\ililﬁﬂ‘wuﬁﬂ’JLHﬁ?Nllﬂ'J'l!JﬁlJWﬂﬁﬂ‘Ug'iJi'Nilﬂimﬂﬂ NH1IAD ﬂTUWﬂQ‘/Illlllﬁﬂ‘Uu'lﬂ(lﬂﬂlu
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4 da 1 J g o 2 o vy ' . . 1 @ e W o o
Fumdaniizdinnoudaiiunsanay Fa3alddem eccentricity dmuiuto Suniilsziady
' ' .. v o Jdo d o o 3
HATAE (2539) WU A1 eccentricity LHTAMNUTURUTAUAUNMVBANAATUT NA1IAD
g Aa .. g Ao N ) 9 A - [
AafTif eccentricity ga(daldnyuze1dd) duwd Miuhssiianueenuazanuudausg
1 o ' aa .. o g Ao 9
A91 aaniin eccentricity Mwaaianyuzlndnsinay)
Y o A vy & . Y o A v g a ¥ o 9
6) TihminiBeruiuan(Seed coat weight) Wmineuuaa fAe minuva
A 9 o o A4 9 o v & g 2 o Y 9
veuteuwdamondnnmsuonidefundaesnvindundauds  Feiuiludedldluns
o ¢/ od v o ¢ad ¢4 v o & ' a
dAnnamilesiduditeduuaa  uazlesiuaiteiunaatitsa s 0l UeNIIMIANLUAN
A wazanuduiusfugunmusaudaiuganyasdug 14
< N o v o q
7) WesiSusiev{uimaa(Percentage of seed coat) AulasFuATouLAnE
¢ o (4 Ay = 1 =3 [ d’ ] < Ay
uamlugiilesipuavestejudademan  MIEMTUILBNINNIUHUIUNYBUTEHY
widaldd fndeudivala Judv SundUsuiady uasauy (2539) nud waaRugiunded
s TWuweaderuudags aviinanusninasgu ATINNBNNINMIINIY UazAIINEN Y

anm'lsge ua lulinnuduiusiusmmsi i
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IFNTIAUVUHUIUIVEY

3.1 Qﬂnsdmﬂumsmam
1. wiawuidamies 28 Wufmoiug iieuimasiin 2 unaa fie
wiaRugiandesinau 18 moiug vinguiifouesiannfisdinuvueu (AVRDC)

wnInndmnyasamaas Imnaumanay s.uastgy ldua

1.1 wiadundesdionug GCo9ss

1.2 wiatundesmonug 6c2796

1.3 wiadundesmoriug GC7231

1.4 wiadandesmoiug GC2679

1.5 wiadandesmoiug Ge10215

1.6 g unieamioiug 64120

1.7 wiiadamdesauiug KUSL-20004

1.8 wintundesmuiug GC4637

1.9 miadaniesenoiug Geii1ol

1.10 aiiadaumdemoiug GCar96

111 iadmdesenoiug GC11254

1.12 wiadundeamiewug GC10950

113 midadamdediowug GC10981

1.14 wiatumdeaenug Geos2

1.15 wiadamdesdieiug Ge3sig

1.16 iagaundesmowug GC10992

1.17 wiadundesmowug GC10848

1.18 wiadandesauiug P462

wiaugtamdesimau 10 Wuf nnguitteiylsGealn e.dunse wGsedmi

18un

1.19 udadundesiug a1

1.20 g undesiug @v.2

1.21 widadandeatug av.4

1.22 iiadundesiug @9.5
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4 o - v J
1.23 IAANUNABINUE ¥N.2
d o =} LY 4
1.24 ARG ANABINUE B3
4 o A o o
1.25 WAANANADINUE ¥1.60
4 ar A @ o
1.26 AN UNABINUE aN.1
o v:l A Y o
1.27 AR UNABINUY an.2
3 @ =3 @ d
1.28 (MAAGANABINUY UI.1
2. 41519
2.1 1DANBIDT 70%
} 4
2.2 T152AANNFU Fan1 198
A'l = o o
3. 195990 NNINGIANAAS
3.1 ﬁauan%’au( hot air-oven) WTB binder ‘iu F115
3.2 41 hotpack 34 352602 1A% WTB binder 34 VAP2
3.3 Hygrometer 4101% maximum-minimum thermometer
3.4 Hot-plate
4‘! nll o o *
3.5 150354 TWhmetioy 3 drumia)
3.6 Lﬂ%‘ﬂﬁ'ﬂﬁm’liﬁ‘l‘lﬂﬂﬁ:u Jenway 4041 conductivity meter 11ag PCM 121(K)
conductivity cell
3.7 Vernier caliper
4. 195807 19U TNNBSYUIA 250 Va.
£ 4 ¥
5.1In8u
6. NTTULINIE
7. AUHTY
R, Y719
8.1 NABINAIAANVUIA 18.75x27.50 ).
8.2 AWATANVUIA 45x55 3.
8.3 AZUNTIAIAVUIA 15.0x22.5 F.
8.4 AZNTINAIEAN
8.5 NFSATBINIE(paper towell)
v
8.6 anseaudieia
8.7 Ifussiia

8.8 Nafaney
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3.2 MAgNINaANUEDUTAN
d o do A Aq Ya o o J 4 d o Jdo 2 ° o o
waaRufiandei 19iininua 28 Wug/moiug waaRuioundessuIu 10 Wug
o & 1 4Y e A 1o v o/ - ] 4 o o
Huiugasgudldomnmn qudddeilsdeinl edunie wdslmi wdaiugi
me ldsumanumInndunyasmans Invuvasuwanay o.M unuau s.unsUgy
3.2.1 Ismdgnuazmsdfiifguainm
Ugndamdesiuf/meiug  Amanlundaunyasns  sunenseynsum
Sandaaszys Taouiauthunlasdes 2 wlasde 1 Wuf/meu] uasiesudazudasivig
1x3 u. luudazutlaszilgndaumdesdhuuardman 5 uer meluunlezyaiiungu Tagii

3 [ < 1
538355“31@“33“63“@“&]11 20x20 3. ﬂﬂﬂﬂluaﬂa\ﬂuﬂqn"]az 7-8 1o TﬂU?J?:!i'lﬂTLISEN
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ilgn mevdsnndan 2 e1fiad simsosunendundildinie 1 dude 1 gy e

9

=) 1

o da 1 g o ) @ &2 9 ] 3 ' o W
mdvausaziuiiszorgnunuaziiumnod hinsamilsiewtangugniiu 2 nqu Taodatu

n’: v 9 Y] : ::’d' S}a'/ A @ Jdct t o 9 a1 @
yan 2 ﬂi\ivlllW‘ii’Juﬂu mumaiwmmaamﬂwuquszﬂzqmmmaassamﬂnammﬂu uas

LH

9 - Y o A v Jdad 4 "9 o o
GUﬂTU‘lﬁﬁﬂ'IWﬁilﬁ']?J'lﬂ'lﬁlﬂiJﬂuﬂu DAUHABINUTNUBIYNINVINYIAII ﬂ@‘ﬂﬁuﬂ 31
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] 1 L4 [
WOAINY 2543 AU e gMsInuIREIFUNT Ygniud 9 liguiou 2543

3.2.2 mafuReauazmsgudediandaniug
4 o ° & o 4 4 a a
mshufeIei 2 522 fis NTvor PM Ay HM NMsDURoInszes PM 15U
dednuasunnad@oaniudimaes dounsiiunoinszees BM Gudisindounndivaes
:l 4 o d { z o 0’: A H lJ
Futihmady devnsdufoilng 2 szezuda ihlanamuandsanlufisu@molutes)
o 2 9/ ) o & d 9/ 2 o =1 o S Ay ¥
mondnisanld 1 Flaniindafezudaudfaimsuiawda  duraai ldvinnsuina
9 & 9 A1 a n’/’ & M 47 od & ]
uduisay Blufisudnadmile sunsenannuiuluwdaanaunasdssus 10-13% (s
=1 ' v o v 9 1 - @ o [l a
ardaudaziug/awiugesnidu 3 noa udaguuaaiufoinlunsanld luganaadinssy
A o o ac L d o o = 9 v
FOWUG/AONUT wagdsmsasvaevguauaanveandaiufudtediaihngalviniv
o ° 1 o o’; ° 4 o Jo P ] a ]
Aun KuruReINuUNa 3 o3 mmaﬂwuqmmﬁammsiﬂﬂqumﬁﬂnuf’h‘lﬂmn‘l"ﬂuﬁmw
A 7Y 3 o [~ o 1 © o
ngungil 5%y Lﬁas'amwmﬂﬁﬂuﬂmmwuazamumzmqmnmwmmmaﬂwuﬁﬂﬂ"lﬂ dmsy
v od Lg 4 .4 oy :
waawuidandesfifufedluszer PM drunilsezgainis Biwe ldlunmsasisaaumsiden

aunmdaiugnioldanimiiadeuiignaiugu(incubator weathering)
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do a
3.3 aMUHNAUHUIIU
o o ay a va 4 o a ) s oA
mmumsnﬂam‘n‘ﬁmﬂgmmimaﬂ‘wug ﬂTﬂ'J‘lf1l1’lﬂIuTﬁUﬂ’liNﬁﬁW‘]f 11U

maTulaBmsinuas aanfumaTuladnssveundudgunmsmanszil

3.4 TALNAANHUNY

IARUTQUIBY 2543 — WOUAIAN 2544

acy o o
3.5 I5MIAUUUNU
9
FMsAsI9aeLANMN tnzdnsusmMImennYBiannqRuie 28 Wug/me
o & A 4 4 - 4 g g o
Wi dlennudumdaanaunielszing 10-13% ANurULGAATIIdEL laumToUNGAT
QuUUQ 105° w1y 24 ¥ 1)
v
NausumMsnaasuy Split plot %1 3 91 TavdaldiledondnMain plo)ldun s
ideunmnTH (Weathering) i 3 352y dmufladusea(Sub plot 1aud iug/meRugvesdunies
{ladondn § 3 szdu 1dud
3.5.1 Unweathering(control) ifuifamdaiuiiunasiusses PM nieiednaou
a A Y o &4 & Y 4 o 8 ¥y & & At a & '
Dudmdes wdniundlunsusuiinudaduhmsuiawaadioiie Hanlunsydnaiaunn
¥
o o g o [ a
ndaiufesianuiuaasundelszina 10-13% Tuluudaiufussyldgawaradomn 2

[+]

F Tnhngeliusiuaiin Lﬁu"l”a'iué'mwﬁqmmﬁ s’y iflesensATINHeLAMMNLAL
dnuaTNIMININYB ALY

3.5.2 Field weathering [ufuandaiuioaviesdegounnondaninzes PM 14 Ju
i udeludisy  wannrdadreliondiiie eunseRandadnudulsaina  10-13%
yssyuialdgamaaanmin 2 sullmhageThniurinuaziu 3 udmnefiquungd s° e
sOMIATIVABLAUMNIAZENNUTMINENTNVe UGS

3.53 Tncubator weathering his@avufdamdesfifivfvamiiinluszes PM ouit
gaungil 35° anuadimiszne 90% w7 Sulaedaurlae1n3snisues Dassou and
Kueneman (1984) Suiuudavuginfisanlufisusuilouds immsuaandadioiiondaiaaniu
Feurelaunseimmiduveuninanaundessnu 10-13% Saiunussyldganmadn
i 2 $u Fathngalduiuaiin v 3ludimeiigungd s tesemsanvaeyludnuuz

~ v o a 9 4 9
Aertuiui lananuds
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= |
3.6 I5N1NABDY
° d o Jo A Ao ' Yy v 4 o o @
hadaugiandssiiimsqu PBudwnesnasugunmisaaiujuasiasinyus
NNMENMVBUNAR

4

3.6.1 MINTIVFOURMUMNVOUNTANUE
d o JHAqQYYY ¢
msasndeunanwsudaiuinly Taun
1. M5ATIVADUAINIBAUIATFIU(Standard germination test) unAARU 25 wia /i
°y S o d A o S}dy v :’ < b4
3 41 imzdaiufuunszamms i I¥sudrnindu(between paper) Haunszarunaine

o 9 d'

ihunszamfimzida Bud ldluganwaradn Sathngedaomisens 'l 13 lugmne
figungd 25% Uszifuranamaen Taofusnoudundiiisentndnondmmme 7 fu
(ISTA. 1985)

2. mynsvaeumsenluanmls (Field emergence test) Wundawugsmou 25
wia 1 3 41 umlgnastunszuzmnsiitivun 2.0x3.5 . TaoldaummiiuTagugn dgnidh
W20z 1 9 vquaz 1 waa Iavliiszosszunmquuazuaniiu 5x10 a. sml‘ymn"iumi
hilfunzauiuly asaedalaniusnnudundiisenmondsnninlgnuds 7 uag 10 Ju
Tnofunmzdundritauysel Hveaasluidos Tnafuimuuda

3. msSammsin ifhuesasisalna shewiinses AOSA(I983) Faiwnin
e 25 i 1 3 91 viudasiedisludnned (250 wa) Aindu 75 va. 11U
figaimgdl 20°% 1w 24 2 TusSansantammath Ifhwesasiisa lnassnuminuda

4. msfamsamiwesda Fafmianrdamug 25 wia i 3 91 udausudaiugy
finine? (250 wa) Ahindu 75 wa. 1 1¥gamail 20% 1 24 $aTue Saudaiugin

y [} v
s I uddenseaysuRousimn

3.6.2 minsveupaENAazinyarmamanmveadanug
a Y g o

1. msﬂszmuﬂmmwmﬂanymzmuuaﬂmmmaﬂwugﬁwmum1(Visua1 seed quality)
° o o [~1 o ¢ Y a Y = ° :
mlasdungansuzmousnveanaanujudisziulaslvazuun 1 89 5 1 3 d9ae 25

o o P ° Py Y 1 3 o ' ' o P ' S atey
waa dnvaznziimsysudiuldun masauazIieIgu dIUANYUALDUNTY 1WanilFL9
. 4 a v o 4 Ao I 3
(purple seed stain) Waalisevinn wasganlsn wazwdal®vey wartineinnlalums
o 9 é ] () [ d”

UsZNUAIY FINTUUUUADSATINIINHUIWAIN

1

very poor

2

poor

w
Il

fair
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4 = good

W
I

very good

' P=4 4 dao v g a v A Aw Hay 1ad a o
1 U903 IaANNANYUSULNN INARANUASINYIIGU manaﬂumzw"luﬂauq nany
¥

o & v o o
UARUINIUINDUNINILUAA

< o A A

= 4 = 3 9/ (] o s ra a  w o
2 RSN LUARNUANYUSABUUYNLY NIDU ﬂ‘Bm:’,TlvlllﬂﬂN"]mﬂﬂ‘Ulllﬁﬂiﬂﬂ

-}

P= S dAa o g A aw o 128 0 a o [~ ] a
3o wianidnyuzane 14 nieldnvasn hindnqiadumds Tuunswnuly
< 3 Ao ' Y 4 A A o AW 14 o o o v d
4 MNuty wasnldnuuzAoud9d nislisessevvesdnumush idiiaduwan iy
= g v
ssaniiay
5 yuune waantanvusd JaUnd (lia) azeia w5 1iifiua(no shriveled) M50 1ai
ﬁiﬂﬂdu(no wrinkled seed) n30Iv8UANI T
Tnzuuumdaudazindannmstszdiudomen  wdnhnzuuuildanynudam

4 o A =2 ’ o Y 1 o o
WIAURAG NBIUTounouaLe ﬂmwmﬂzuuuﬂ"lﬂ“luuﬂaz‘wuq

v o o o < L} :‘ t;I t:/ o
2. msma%mmmmuaﬂuﬁq (Hard seed) dundauuylusinguniu 24 2114 1I'N'ﬁﬂ
’ E 4

snnunsdanfaeudailigaiy udasmnudhulesidusudauds i 3 d1qaz 25 wia

3. s mviniga (Seed weight) sudaiinsdu13udasnou 100 wila ndnimin
Fondoada il 3 d19a2 100 wia

4. BUp AR (Seed color) A3IVFBUTUBATERMINER (seed coar) uFIATUTN'S

5. msnsaviaulseiiugUsweia (Bccentricity) 1 3 4702 20 (iita AsI9dEUM
eccentricity (Kuo. 1989) M1ag 1hinfianiianinnundie aA1ue12 1agn21mumu 42u vernier
caliper TR RTR LR ra ) eccentricity 91NYAIT

(az_bz)o.s /a

€

Tay
e = 1 eccentricity
& & Y o
a = ATINUIVOIATUANVYTUUAH
& & ' o ' 1 1 4
b = ﬂsqmNmmmmausxmwmummn"m HaZau

AYIUMUIYBLAR
' .. vt ] -1 A g a ' <
fin eccentricity ilufiuengilitusunia niearunauveunda IAsendne o e 1
4 1+ 4o v o ' ] o
dleidnaldiauding o uieladifissty o uassizdinveundaszithlndnsinay
wsaitouszilunsanay uatafisnaldinudlng 1 nielndifseiy 1 uaasiguin

youudanoud 19920133 (Tudy Sunfilsziesy uasaug. 2539)
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°y o A . o :’ o ° g o {4
6. iminiefutda (Seed coat weight) 11 3 190z 20 waa Wudanugiduenld
Y o v o &4 a & 4 3
wdandaimin udanihliurhnihndungamadl 5w 15-16 52 Tne uoniderjuaneen

° 3 d 1 a n" ° 1}
nnwda hideiudalleuludevanouiigungll 105° w 24 Falus udBaiuvedu

o o'; :4 @ 9/ ada o [ =] a8 a4 Y o v '°y 1 A
wiauFamiminute lunsdifilndaudabillufianiadivequndaudusibely e

o S ya o a 4 y ¥ v
wasgaiwdRwuiiumsauinanuddnu
3 24 4 o .o 2 a o
7. WlosIFuABe AR (Percentage of seed coat) Y11 3 1972 20 1AM HMITNIAY

finanlude 6. udr3ahnditudin s uanmeingasKuo. 1989)

s d A W o S v A v d
Lﬁaiwumuwnmaﬁ = (umummwmwaumuaﬂ) x 100

viminutereuda
Y 4 ) 4 4
dminudaveuniia(Seed dry weight) mlag sudadignuonesnainieumialude
4 P a [ o T [Y : @ A
#1 6. thlleuludevanieuiigaumgil 105° Wuna 24 $31ue wwReRumMsnIimings

o
aa

gve

o b4
3.7 MSUUNDUBYD
3.7.1 N5ASIVAOUAINNDNUINTFIU
¢ o 4
- esiruanlIeen
3.7.2 msnsangaunnenluls
- 4
- nlesiruanueen
3.7.3 ms3aamsth dhasaashsiiva
- lulps@u/au/nde (Uslm/g.seed)
Yy
3.7.4 myiamsgathweaan
A A o 1
- Jaansuauan
3.7.5 miﬂsz;ﬁuammwﬂ1na°'ﬂymzmuuanmmsuﬁﬂﬁ"mmvm
- lad
3.7.6 miasaviasmauaauda
-1 U] o
- lesIFuMuAAIYY
¥
3.7.7 vminda
- pfu100mdn
3.7.8 Ausaan

- il



@ o 1 d
3.7.9 M3asvdaYssiuglinysunaa
s
- laifl
E 4 v
3.7.10 YhminiweRumda
- fHednfunia
3.7.11 wefiuaeuwia

sd 24 g g ]
- wesiuaeuaaiNaa
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' Nan13InNaaeN

4.1 Enyarmananmue undaiug

Py o ] 2 o o Y ¥ = 4 v o :
ﬂ’lﬂﬂ’liﬁﬂyTflﬂym5‘V|'Nﬂ'mﬂ'|'w¢n\1"]ﬂlﬂ\ilnﬁﬂwuﬁqﬁllﬂllﬂ ﬁﬂ]ﬂﬂlﬂﬂunluaﬂ, H1

o o /d o o & . . o o A v 4 sd o4
miin 100 waa, WesiFuAaauds, A1 Eccentricity, WimineRuiuan, nesidudievy

g [ 1 q'; 1) o o o [
(wAa, uazA Visual seed quality wuhdaumaesusasiug/aioiusg wlidnuaznienionmas

b4
=1

il
Qll Q’l’ o o 1 1] == 4 =) A n’:
dundeana 28 Wugmowug lavdmingwiidveuteumaaiudimioisaling
nuA 19 Wug/monus laun av.1, 09.2, a9.4, d9.5, BU.3, FU.60, AN.1, AN.2, ¥V.2, UL,
GC9984, KUSL-20004, GC2796, GC7231, GC2679, GC10215, GC4120, GC4637 uay PK462
- - o ¢ o daad ' v A4 aa o o MY
dmdimandn 9 fug/muiuiiafiuanarsesn ludalifie Fdeall s mewug laun GC10992,
L4
GC4796, GC11101, GC11254 wae GC10950 fiwmnad 4 mowuf ldun GC3318, GC10981,
GC9822 1oy GC10848(M3 i 4.1) Tauia hlud @vesteumantamdesssiidimios dou
Fuanan lnierndunannndnyuznaiugassudenssinanonunmvenia
o Jdn Y
Wugn1a
= ' P o o & Y :’ (Y o
NnMsfpAIRATTIdnBENINEAMYBLNaa Faldun 1lmin 100 waa,
» 3 3 k4
WesiFuaAaauda uaza visual seed quality Yo uMdBINHIUMSITONRUAINNS 3 IS
3191 4.1) WU udazdnyasiianuuanmenuneata Taolu control 9zlidundvysun
o d‘ ! =R ; d' &
avdnuaizgaiiqa dauu incubator weathering 9xiAifige Fuilurainainaauguisaves
[ b 4 ) 4 1
anazildludsmsiivifiicundeatios 4 Ruyawiugoiniufiennsolifiasensinnis
3 ¥ ' ] )
AIUAAN incubator weathering # Y l¥isunden 18fiadiniqe
' :‘ Y o s & g A o YR g
daihmiin 100 adauazesiFudmdandailenondluiug/aoiugidiunmsidon
F 4
aunwlunas(field weathering) 91MN1SANYT WU AnBASTIARITAIUANANAUNND
] [ d ' k4 . ¥
adA@IsNd 4.1) Tanimin 100 wiavesdunieaia 28 Wug/monugeziisdud 10.195-
17.976 n. Taonguiiivinamdadneagiugaa 10.195-11.633 1Aun Wuf/aeiug GCos4s,
9.1, GC10981, am.1, PK462, GC11101, GC9984 Lay GC10215 lunguil GC10848 wne
» k4 »
GC10981 Hvmnawdadniiqa dunlesiFudndauiniy wud Sdwedlswonmdaude’ly
widilefiFudwdaudanniigais 69.333% nquitugnusainudandaldun Wugeme
WHT GC2796, @9.1, .2, ¥1.2, GC11254, 9.3, TN.1, T1.60, T9.2, AV.4, GCI984, GC2679,
PK462, KUSL-20004 uaz GC10992 nguwuinmaaudeding 10% lduniugaeiug
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GCA4796, 1.1, 9.5, GCA120, GC4637, GCT231 A GC3318 nguufnnilesiSudnidaud
"Witfv 20% 14un aeRug GC10981, GC11101 kax GC10950 stugiinlefifudmdaudali
fiu 30% 3 2 mwWuf fe GC10215 naz GC9s22 mwuntlesiFudndaudanniiaa
(69.333%) fip GC10848 msUsziiugunmmAaiugINdnYuZMUBnYBUNARd LT IR
(Visual seed quality) o aundear 28 ﬁuﬁ/muﬁufﬁvimmsn%nqmmw“luuﬂm @130
4.1) wuhsefunzmuumdeivszin1dTmeglugag 4.267-4.777 Fumndufufivainios
uathﬁﬂszzﬁu"lﬁ’fnzﬁfhfiﬂm’mqaﬁaﬁs:ﬁmzuuu#fqud 400 3l umAvihidnyusia

~ o = 5 s/
UnpvsuuaaNaIuLDY

= o o Y Y < /d o o &
M99 4.1 ANRAUUBISNUULNNNIBAIN 3 Anya (i 100 wiaa, oAl
» ] 1] ¥
1Az A1 Visual seed quality) Y930 ANABINHIUMSITONAUNINN 3 TTMN3T (A)
o o A vy g O e o ¢d ¢ o g . L
fudveteuiuda, Hmin 100 wae, 1WesiFuAWAALYL Itag fi1 Visual seed

4 o A L4 LY 4 a0 A
quality UDI0ANADN 28 WUF/AWNUY (B) ‘nmumimanﬂmmwiuuﬂm

Fanaaoa Fuoufordy  vwmTnio0  wleffud Visual seed

wan waa (n)  wdauda (%) quality
25015(A)
Control 14.341 13.333 4.722
Field weathering 14.195 7.047 4.545
Incubator weathering 1.799 1.238 0.659
Wug/ameRui(s)

GC10848 Fvhana 10.195 69.333 4.573
GC2796 GEE 15.965 0.000 4733
9.1 GIGRN 10.795 0.000 4.507
GC10981 fhana 10.195 14.667 4717
an.2 GAGEN 14.235 0.000 4.613
¥1.2 GAIGRN 17.096 0.000 4.667
GC11254 G 16.690 0.000 4.427
¥1.3 findoq 14.001 0.000 4.507
GC4796 GILLe) 13.603 5333 4.520
GC11101 GIOND 11.454 13.333 4.600
U1 GIGEN 16.536 1.333 4.627
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Fanaaes Fupafody  dwini00  mlefidud  Visual seed
wina waa@m) et (%) quality
an.l GRGRN 10.448 0.000 4.427
¥31.60 findoq 17.976 0.000 4.627
9.2 Fimieq 13.497 0.000 4.427
9.4 GAGLN 14.327 0.000 4.653
9.5 GAGEN 17.303 1.333 4.693
GC9984 GAGEN 11.622 0.000 4.747
GC4120 GAIRLN 16.838 6.667 4427
GC2679 findoq 15.223 0.000 4.307
GC4637 GATGEN 17.378 2.667 4.493
GC10215 GOIGEN 11.633 25.333 4.533
GC7231 finaeq 15.107 8.000 4.333
PK462 GAGRE 10.225 0.000 4.267
KUSL-20004 finany 14.850 0.000 4.493
GC10992 GIOl] 14.705 0.000 4.493
GC9822 #hana 14.876 26.667 4.600
GC10950 G 13.916 17.333 4.613
GC3318 #ihaa 13.567 5.333 4.600
LSD.(0.05)(A) 0.475 5.538 0.072
LSD.(0.05)(B) 0.581 7.440 0.114
C.V.(%)(A) 2.07 33.90 1.02
C.V(%)B) 3.55 63.86 2.07

’ 4 o < & (A :« o
mnmiﬁnymwmﬁwmaﬂymzmqmamwmmmaﬂ %Q"lﬁllﬂ f11 eccentricity, UIHUN

4 v o cd oh 9 4 S a A 4 o aa a
lﬂeﬂiunaﬁ uazll’ﬂil“ﬁuﬂwﬂnmluaﬂ ‘Uﬂ\ﬁ‘l')l’"ﬂﬂ\iﬂN']uﬂ_ﬁlﬁauflmﬂ‘wrn‘l 3 IEMIEITIN

' . . & da ' an 4 A a1 d e
4.2) wuN 11‘! incubator weathering ITHUNUANIUUANANIINITNITOU IHUDIVINUAURNAYAT

A o/ o/ 3 U ’
gaddifumgrasatuduildndiuudalugadu

]
=

] L4 ] ]
AU eccentricity ¥BINAUMADIN 28 WuF/awwug Anumsideunaamluuilag

] ¥ ]
fianuuanafuneada@snn 4.2) Tavzlimawa 0.4729-0.7740 Wug/aowugniin
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.. ; o - T o  Ja d a ] t o d o oA
eccentricity AINYA AD GC10981 uﬂﬂnnﬂumuwuqmuaﬂugﬂswnaummuqlﬁwwuqau
J v da J
soenanldun GC10848, GC2796, AM.2, aN.1, ¥U.60, GC2679 Uy GC4637 WUFNiA
. . a L] ] o A a Y~ o :‘ o & 9/
eccentricity gafigqalduA GC10215 dauiugouqiisnlndifivaiu ainmsinyniminibedy
o ' /d o4 9 g s a4 o o & o & 4
waﬂuamﬂaiwumuauumaﬂmmmmamm 28 NUR/AWAUY ﬂN1uﬂ1ilﬁﬂﬂf]ﬂ!ﬂ1‘w1u
o =Y 1 o aan :‘ v A 9 g o g’: [
uﬂm(mswn 4.2) WUNUANUUANANIUNNTDA  UIHUNIDHUINAAITUATAIULA 9.317-

o

+ L4 )
13817 wnAvda WugmeRugiihihmingeuudaganit 13 unavda dun a6,

] L4
aa o

GC4120, GC4637 uaz GC7231 Wuininimindefuudagefiqe fe .60 Wug/aoiug

sugitiminteumdalndifivady 1dun a1, an.l, d9.4, GC9984, KUSL-20004 g

?
o J

GC9822 swuiRThminGeumdadindt 10 un/wda 1dud GC2796, GC10981, GC4796

] b4 ) » 3
woe GC10215 Taomowugniimingedundadiiqa fis 62796 daunlesiFuaienu

ket * . » v
winesfimfaud 6.783-11.208%(@5 Wl 4.2) awiuintinefifudiofudagafiqa fie
GC10848 muuininlesifuamefundalndifieariu ldun GC10215 wag Ge7231 dau
fugisinlesiduditorfumdadiiga As an.2 Mufmuiuiouqiifilesiuditedunialnd

Reatuiy an.2 1aun w31, %160, GC2679 tas GC4637

» [ b d s
131971 4.2 AURRCVBIGNUULNNMONTW 3 SAUUL(A1 Eccentricity, ThmTniefumia uaz
Sd LAY < Y A o 3 q’: act @
Lﬂﬂswuﬂwauumaﬂ) ‘Ui’Nﬂ'Jl‘Hﬁﬂ\ﬁ’lﬂ’lﬂfl'lﬂﬁ'ﬂﬂﬂﬁlﬂ']ﬂﬂq 395M13(A) AUM

. dNe ALy sd s4 9y o a
Eccentricity, UIWUNWBYULIIAR O Lﬂﬂ‘il“lf‘uﬁlU'E)?IwiJﬁﬂ‘UENﬂ’Jlﬂﬁﬂﬂ 28

Wug/awiug @hmumsidenguawlualag
Fanaaes Eccentricity iminderdy  wedidudideru
wAAwN./AER) waa (%)
Ms(A)
Control 0.6235 11.346 8.227
Field weathering 0.6257 11.536 8.214
Incubator weathering 0.0806 1.498 1.388
Wug/aewug(s)
GC10848 0.5638 10.233 11.208
GC2796 0.5467 9.317 8.403
a1 0.7099 10.900 8.445
GC10981 0.4729 9.717 8.650

.2 0.5578 11.317 6.783




3190 4.2 (1)
Fanaaes Eccentricity dmindedy  wedidudidery
maaEn.Auin) aa (%)
¥31.2 0.6642 11.550 7.701
GC11254 0.6969 11.500 8.267
%13 0.6016 11.483 7.396
GC4796 0.6012 9.667 7.971
GC11101 0.6936 10.333 8.935
uaLl 0.6220 12.550 7.041
an.l 0.5449 12.167 8.440
11,60 0.5728 13.817 7.190
a2 0.6096 11.633 7.691
a4 0.6285 12.050 8.350
an.s 0.6361 11.750 8.589
GC9984 0.6876 12.783 8.357
GCA120 0.6834 13.167 7.908
GC2679 0.5255 12.367 7.233
GC4637 0.5731 13.500 7.292
GC10215 0.7740 9.800 9.886
GC7231 0.6113 13.033 9.019
PKA462 0.6809 10.967 7.614
KUSL-20004 0.6540 12.967 7.288
GC10992 0.6154 10.367 8.530
GC9822 0.6726 12.133 8.599
GC10950 0.6209 10.983 8.801
GC3318 0.6988 10.950 8.755
LSD.(0.05)(A) 0.0392 1.003 0.762
LSD.(0.05)(B) 0.0161 0.632 0.445
C.V.(%)A) 3.71 5.45 5.65
C.V.(%)(®B) 2.67 4.81 4.64
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g o d
4.2 QUMNYDANAANUY

gunmusasdanuinany1dun anusennasgy, anenluanmls, oasms
v

aath nazmmsih fhweunda

Y

o d

4.2.1 mmaanmmgmmmmﬁﬂwuq

€

g o Jdao

ATIIIBNINATYTHYBARRUTIA 28 Wuf/muiuindenindumsidengu
b4
amlaoia 3 H3n1sdend1 Tanuuandafiuneada anusenveuudaiuglu control n38
A ' o a ' A e & o
eqnuAN eI NN gendt treatment duq @131114.3) Fenuthuluawnrmmaning
A A 8 o da @ a0 & o
iilesnnidussoziadanuiiiguawgega Wuganglu control UANmAULYsTUAIILEN
yeaudaiuigs Tasdianueeneglugianin 40.00-100.00% siugniinruuengahiqans @e.s
Wugamenuininnuengandt 90% 1aud GC10848, GC2796, @9.1, ¥u.2, GC4796, A0.4
1Az GC9984 WuF/mowuiniina1uaengand1 80% Aun GC10981, aN.2, 3.3, a1, .60,
@9.2, PK462, GC10950 Haz GC3318 uWuinlauengandt 70% ldud GCll1o01,
GC4120 uas KUSL-20004 drufius/aioiuinmieiinanendiniininneniasgiud
Yy ¥ 1 [ ]

fnua’d Taonsudaasunsdy Tavenougniinwendiiiga fie GC10992

ANBRIIAT TNV ILARRUT nondamsidouguaInlunlaa(tield

. o oA 1 @ g o Ja y ]
weathering) aAaARuREionSoufouiy  control lagwdaiugiamNensgluTIN
16.00-90.67% cuuiidenaMendesiiqga fe GC9984 dauvufideunInmenni
& & a W Y g Wy & a
gqa fio an.l wieonSsuoufuaiusenves control udd sziuldianueniiinninns
dougunmveandaiug luuas fsauiulsadendy iunsuaasiifudemaidon
=1 o o o o o J1 9 o a 4?’

AamwvsadaRugvesiuf/auiuiaen Iddanutaan

ArenNAs YR EaTuT s anaunnfigamendsumsideunan i

. . & v e v & ” ¢ 1 & d o dJa a
1M incubator weathering 1noagmiiasonagiiivs 4 Wuf/mowugmniu waanufnenizl
AIIRNIIATFIUEY TN 26.67-69.33% eewuiTiTouneNiBYTiqA Al GC10848
J o W $ v & o oA
509031 18UR GC10981, GC2796 (o 79.1 MUMAL(AT1T4.3) Wuf/aoiufauquentIn
dy ] ] v A A o 14 '
fldansmihuastsaeuainnenldilesnniimifnesninuingmzuds  wudumunn
14 3 1 4

Anfiduledunveadesnaguey eunziineengnuin wialiddadr de @ndy uosi
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$ d o Jo v ¢ o 1Y [} 4
MIT 4.3 AnuennAsTIHveaAaTuTIumAss 28 WuR/meiuf ndsnndumsidey

aua iy control, MatifounnnMlui/as (field weathering) #ag  incubator

weathering
mmmnmmgm(%)
ﬁ'ulf/fl’ wﬁuf Control Field Incubator m?;u LSD.
weathering  weathering (0.05)(A)

GC10848 96.00 7733 69.33 80.89
GC2796 93.33 49.33 36.00 59.56
9.1 93.33 86.67 26.67 68.89
GC10981 82.67 65.33 46.67 64.89
an.2 89.33 77.33 0.00' 55.56
BU.2 94.67 88.00 0.00 60.89
GCl11254 49.33 20.00 0.00 23.11
B3 82.67 29.33 0.00 37.33
GC4796 94.67 84.00 0.00 59.56
GC11101 7733 52.00 0.00 43.11
1.1 57.33 34.67 0.00 30.67
an.l 88.00 16.00 0.00 34.67

WU.60 89.33 84.00 0.00 57.78 21.17
9.2 88.00 65.33 0.00 51.11
9.4 97.33 82.67 0.00 60.00
9.5 100.00 89.33 0.00 63.11
GC9984 98.67 90.67 0.00 63.11
GC4120 76.00 42.67 0.00 39.56
GC2679 50.67 38.67 0.00 29.78
GC4637 66.67 57.33 0.00 41.33
GC10215 62.67 33.33 0.00 32.00
GC7231 57.33 37.33 0.00 31.56
PK462 85.33 65.33 0.00 50.22
KUSL-20004 74.67 28.00 0.00 34.22

GC10992 40.00 25.33 0.00 21.78
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— (Ro)
ATNIONIIATTIU()
Wug/moug  Control Field Incubator e LSD.
weathering  weathering (0.05)(A)
GC9822 60.00 40.00 0.00' 33.33
GC10950 81.33 40.00 0.00 40.44 21.71
GC3318 88.00 49.33 0.00 45.78
i 79.09 55.33 6.38 46.94
LSD.(0.05)(B) 17.42
C.V.(%)(A) 19.89
C.V.(%)(B) 22.96

o 1 [] = °
' e liegluanmiissrinnasieaeyla

4.2.2 paanenluamuliniennandansa
E4 1
anusenluanwlsvoaudaiuing 28 Wufawiugndindiumsiden
»
guamlagng 3 35MIAING1I UANUUANANAUNNTDA SMSUANULTUT VRS control
Sl lihuesdorfufuanuennasgu@isnias) Ao ezlianuudusagand
& oA o P < d o 4 o o @
treatment SUPTUROINU@1319714.4)  AmuTussvosndaiufuesiug/meiugaeg lu
control  fliAMAMMYs quiswRnafufunmsennasgy Tasfinawidaussegluramn
o { [~ { [y 4 4 <] o 4
50.67-93.99% ugRimmuTwsegeiiqa Ao w2 Wufsuafiinrmudaseluszduilng
P o P Y o o o dedeat o 1
Roafy w2 wnfiga laun #9.2, 79.4 wag 99.5 RUF/aoRUTRIAINUUTIZRNNAN
80% 'l4UA GC10848, @9.1, AN.2, N.1, T4.60, GC9984, PK462 LAz GC3318 Wuf/auiug
farmudeussluseduthunaiasznin 70-80%) 1Aun GC10981, ¥1.3, GC4796, GC11101,
GC10215 uae GC10950 daumoiuiniinuudssiiiga fie GC10992
ndnfidanuiiumstgumn@Eamnenuazanuuduse) qegamuda
o 4 o o g s 4 o ¢ & yd 2
amudausweudaiufazanauininomeenveandaiug  Fullumsuaasliiids
4 =3 o o a 9 o 1 9 1~ [ ~
midouguamvsuniaiui@seiag) ladanuniimslennusenuaiiviediunei @
e d'dy [ g o ¢ o o o1 o ] 4
$19#14.3) Wufifinrmuws weandaiuiveriuf/muiuiarguivindiiumadenguamw
Tunlaaudreglusie9n 26.67-86.67% (A31994.4) Fugisianuudusegaeiiqe fe w2
seea 18U ¥1.60, 9.5, uaz GCo984 WuiN IAImuTausahunat(sznin 70-80%) 14

uf ®9.1, aN.2 1Az 89.4 dauasiuin Wanuudasediiiqe fle GC11254
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anuudusweaudatufvesiug/moiuiang  niwnmumaiennu

714 incubator weathering WA 0 1UTININ 29.33-45.33% (MINTH 4.4) AwRuFALAMY

udaussgadige fis GC10981 soaulAUn GC10848, 9.1 1ag GC2796 MUAWL dauNug/
o od - o o v a v 4w Avy

mevugouquenmite lvni ligunsminnesiaeuld Taslimguauiortuildnan

yudr lumsdnuianuennasyu

- ' d d o Jo A o & o ¢ W
m3197 4.4 anusenluannls@nuubaus ) veundaRugaunie 28 Wuf/awwug na
namumsideuguamily control, Mmudeununmluual (field weathering)

118% incubator weathering

anusenluanmls©)
W ‘ﬁ: a ‘ltlﬁuﬁ Control Field Incubator mé& LSD.
Weathering  weathering (0.05)(A)
GC10848 84.00 50.67 40.00 58.22
GC2796 69.33 42.67 29.33 47.11
9.1 82.67 77.33 38.67 66.22
GC10981 72.00 57.33 45.33 58.22
N2 85.33 70.67 0.00' 52.00
1.2 93.33 86.67 0.00 60.00
GCl11254 52.00 26.67 0.00 26.22
Yu.3 78.67 28.00 0.00 35.56
GC4796 76.00 53.33 0.00 43.11
GCl11101 73.33 48.00 0.00 40.44 16.54
1.1 53.33 33.33 0.00 28.89
an.l 82.67 33.33 0.00 38.67
¥1.60 82.67 81.33 0.00 54.67
9.2 90.67 56.00 0.00 48.89
9.4 90.67 72.00 0.00 54.22
9.5 90.67 82.67 0.00 57.78
GC9984 85.33 80.00 0.00 55.11
GC4120 69.33 34.67 0.00 34.67

GC2679 54.67 36.00 0.00 30.22
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A319T 4.4 (A9)
arenluanmls©)
Wui/meWug  Control Field Incubator infy LSD.
Weathering  weathering (0.05)(A)
GCA4637 62.67 40.00 0.00' 34.22
GC10215 70.67 29.33 0.00 33.33
GC7231 56.00 33.33 0.00 29.78
PK462 82.67 65.33 0.00 49.33
KUSL-20004 69.33 29.33 0.00 32.89 16.54
GC10992 50.67 29.33 0.00 26.67
GC9822 60.00 42.67 0.00 3422
GC10950 78.67 36.00 0.00 38.22
GC3318 86.67 42,67 0.00 43.11
indu 74.43 49.95 5.47 43.28
LSD.(0.05)(B) 15.19
C.V.(%)(A) 16.36
C.V.(%)(B) 21.69

' e hisgluanmiiesinnasivaeyld

4.2.3 oAINIGA
o :’ d o o’a’ o o @ 1 ]
Sasmsgmiveadaiufig 28 Wug/meiug ndsmiumsidengunm
s L d
as aa o ’ v @ aa o ° g o o s
Taows 3 33aendn Tnanmmnaniuneda sasmsamieuudaiuiveaiug/mofug
3 (Y s Y 1 o :’ [ o &1
#1994 control il Iudnyaizfignd18n 2 treatment 85 IMIPATIIVOITUF/MHUFAN
T control finvmiunlsqe Tavegluga991n 41.00-252.67 unANda@131T4.5) 1INFNA
[ 4 [] [ d Y
namil deRufinsanmgaih@asmsgmiding 100 unsanda) lun Gelosas,
' L d »
GC11101, GC10215 uaz GC10950 Tasmowuinisasimsgaiiniiqe Ao GC10848 WWug/
[] L d 4 » L
moiuinisanmsaainhunan 1dun Kuf/moiugimuaniisasimsgarivhifiu 200
[] 1 4 []
un. e 14UA 1.1, ¥.60, GC2679 Uag GC4637 Tavanuwugniisasmsgariuiiiga fe
GC4637
o o a &0 A1 4 = o (Y
Wufaoiuiangirumsiderguamluilas innufunlsvesdasims

L d

1] 1 4 )
gaitge Tavaglugaeein 33.67-253.67 un.iuda meRugndansisanmsgmirhfigands
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autluaoiugiRoasulu control e GC10848 drusiug/mevugduqnadhegludszinnni
o :’ 3 S 4 o :;
sasmsgaidunilonly control 1 derumsidenguamlunaudrnezildowliidu
aa o °y ' v o v ddo ¥ " da o :
Uszianfiidasimsgainhunats  danfugneiugndadnegludszianiilidasimsgah

v 3 (] v ]
Phunanalu control Wi Werdmmsidenguamluntawds Tuwiugmeiuiinaonly

1] 1 4 ]
hilsuaniidsasinmsgatinga Eus  an.2, GC11254, 313 ez GC4120 dauaeRuiiidy

L4
3

Y g - o @ oA [ A
ﬂ\iuaﬂi']ﬂ'lsﬂﬂu']ﬁ')ﬂq@ﬂUQﬂQlﬂuﬁ’lUWN‘ﬁJﬂU?ﬂUiu control A9 GC4637

Y

dauiu/aoiugang fikunsdounanwluanmw incubator weathering

9/ & 1 ot o & o & a o Yy o v do ' dyt:
WA N ADDYINYY 4 wuqlmﬂwuq ﬂmmmmmmawaﬂﬂ Wuﬁ/ﬁ"lﬂwuﬁﬂﬂﬂﬁ'l'luil

b d
o A

Samagairfindrondaiulu control nazmsideunmamiuudas Tagh GC10848 Jansdl

:’Sl:; v

o o o o v ddd A v J 4 4 ¥ A
aﬂi’]ﬂ'ﬁﬂﬂu’ﬁﬂﬂﬁﬂ aIUen 3 wm;/ﬁwwu‘g‘nmaﬂn@ﬂﬂmig}ﬂuuﬂavuuﬂmmﬂuﬁ)ﬂmﬂ

Q

1S vutfouny control

o

4 LY : 4 o o ar o [V ' y
maeh 4.5 sanmsgmbveadaiuiiunies 28 Wuf/meiug  wdwndumaidey

ﬂmmw‘lu control, mssﬁanqmmw"luuﬂm (field weathering) 110 incubator

weathering
Sasamsqaihin. /wde)
Wuf/awiug  Control Field Incubator i LSD.
weathering  weathering (0.05)(A)

GC10848 41.00 33.67 94.67 56.44
GC2796 158.67 170.67 168.33 165.89
9.1 165.00 170.67 171.67 169.11
GC10981 12533 135.67 13133 130.78
an.2 188.00 202.33 0.00" 130.11
1.2 191.00 193.00 0.00 128.00

GC11254 184.67 202.33 0.00 129.00 18.96
%3 198.00 204.67 0.00 134.22
GCA4796 180.67 180.67 0.00 120.44
GC11101 96.67 128.33 0.00 75.00
U1 245.67 244.00 0.00 163.22
an.1 171.33 190.33 0.00 120.56

¥U.60 213.67 21033 0.00 141.33
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— T (Av)
ﬁﬂﬂms@‘mfw(nn. / 8a)
ﬁ'uf/a wﬁ'uﬁ Control Field Incubator m?'m LSD.
weathering  weathering (0.05)(A)
9.2 177.67 196.67 0.00' 124.78
0.4 184.00 183.67 0.00 122.56
.5 163.33 172.00 0.00 111.78
GC9984 160.67 180.33 0.00 113.67
GC4120 194.67 221.67 0.00 138.78
GC2679 215.67 238.33 0.00 151.33
GC4637 252.67 253.67 0.00 168.78
GC10215 76.33 123.33 0.00 66.56 18.96
GC7231 156.33 198.67 0.00 118.33
PK462 183.33 193.67 0.00 125.67
KUSL-20004 228.00 246.33 0.00 156.44
GC10992 186.67 197.33 0.00 128.00
GC9822 136.33 133.00 0.00 89.78
GC10950 68.00 145.33 0.00 71.11
GC3318 166.33 174.00 0.00 113.44
[y 168.20 182.84 20.21 123.75
LSD(0.05)(B) 17.24
C.V.(%)(A) 6.76
C.V.(%)(B) 8.62

=3 [ s o
' wialiegluanmissiminsiedenld

4.2.4 marhldh
] ¥
amsi1 lfhmSenssa Inaveandaiugiia 28 Wug/meiug udwndw
4 o’: as @ ' ) ' o aa 1 o o o
msidenguamlania 3 33msdenan dnuuandrduniadd mnshldihvesiug
meiugang Tuiudag treatment uana1aiu Tnoug/aoiugang Iu control sxdiminisiiv
théiiga dammmsi Ithueaiug/aioiugaeglu incubator weathering fifnniiga(a

519914.6) smzin Infhvesiug/meRuganglu control finnwdumlsgs Taveglugeein
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¥ ° Y4 @ -:” ] 9/ o
32.51-97.13 Ms/cm/g.seed smsih Idfhveaiug/moiugarea Iu control #t himeandeariy

Sasmsgaiiveandaimuely W GC10848 fmmai fhéiiqads 32.51 pslem/g seed
wazfisarmsgmithigadiomiousu luvaizii GC10950 fgmsillthéide 3272
Ls/cm/g.seed uﬁinﬁuﬁ5m1n15@ﬂﬁywqoﬂ'h fudu etrnlsiamlasdulnaguds Wufme
ﬁuiﬁﬁmmsﬁﬂﬂ%qaﬁﬂzﬁﬁﬂﬂms@mﬁqqﬁw

ﬁ’uﬁ:/maﬁufﬁiwqﬁrhun‘usxﬁ'anqmmw'luuﬂm ianuAunlsvesmmsih
Intfhgs Taveylugaa91n 42.99-155.30 Usiem/g.seed (W13 4.6) meiugfidsmsti i
afiqadanaiiu GC0848 s liiaeandestusznimnisi inihiusasnsgmiridang
Usngegadiodulu control st lsimmlaodaulnguds wuf/muiufifisnni lidhgs
forfisnsimsgaihgada

dauiuf/moiuiagidiumsdenguamluanIn incubator weathering
v & -] v o v o @ o @ 1 dy o ° (=)
wuda vemdesgifios 4 Wugmoiug fuf/mefugmariiselimnsilwihgendien 2
* 1 4 »
treatment MsifAsuilasvesmimsi i hizeandestudasimsgmir venviniimeiug
3 ’ ] v ¥
fisigmsi Ifhdiganaouluifhi 6e2796 i 4 Wugaoiugiinaudunsvessimaih
Il Taweglusaa 106.75-175.38 Psiem/g.seed Wonisoumisununnuiulsves control

uazveamsideugumnluua

m31aft 4.6 mnaiIithuesamaaiuiiumries 28 Wug/aeiug nasnniumaden

aaun i control, MstdeufnMIniLAY (field weathering) AZ incubator

weathering
A3 ﬁﬂﬂﬁ'](}ls/cm/g.seed)
U I{!ﬁ w‘ﬁuﬁ Control Field Incubator ma'tl LSD.
weathering  weathering (0.05)(A)
GC10848 32.51 42.99 129.32 68.28
GC2796 85.47 91.56 106.75 94.60
9.1 78.70 101.45 132.37 104.18
GC10981 69.05 109.15 175.38 117.86 23.39
an.2 58.97 74.57 0.00' 44.51
.2 55.97 59.40 0.00 38.46

GC11254 65.31 114.46 0.00 59.92




A15137 4.6 (AB)

A1013 ﬁ1vlﬂﬁ1(us/cm/g.seed)

wu !f/ﬁ wﬁuf Control Field Incubator m?iu LSD.
weathering  weathering (0.05)(A)
%343 81.29 155.30 0.00' 78.87
GC4796 64.82 128.99 0.00 64.60
GC11101 78.36 151.43 0.00 76.60
U321 65.50 80.38 0.00 48.63
an.l 59.97 136.47 0.00 65.48
BU.60 56.30 75.91 0.00 44.07
.2 55.16 81.76 0.00 45.64
9.4 50.63 60.66 0.00 37.10
.5 43.51 61.53 0.00 35.01
GC9984 42.37 58.05 0.00 33.47
GC4120 97.13 97.74 0.00 64.96 23.39
GC2679 72.64 106.33 0.00 59.66
GC4637 58.03 64.07 0.00 40.701
GC10215 64.71 119.42 0.00 61.38
GC7231 40.77 92.06 0.00 44.28
PK462 81.67 99.65 0.00 60.44
KUSL-20004 84.76 132.87 0.00 72.55
GC10992 93.76 101.18 0.00 64.98
GC9822 73.78 98.27 0.00 57.35
GC10950 32.72 92.17 0.00 41.63
GC3318 43.76 125.35 0.00 56.37
lil?;tl 63.85 96.90 19.42 60.06
LSD(0.05)(B) 19.27
C.V.(%)A) 17.18
C.V.(%)(B) 19.85

1 d " P 0 9
waa legluanmilezimnasieaen’la



37

4.3 ANUFUUS ITNINVINAVBANEA HTUAINWBANIATFIUUIZANIHIBN I UAMN
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) g o 4 @ o 4 <
armsenluann lsveuudaug lu control UazwaaRUgINMSITENAMN N WL asha1y
= ¥ 3 At < A 9w S Aaad a 4 & A o )
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A
Brown(r = -0.8535) A

=3

16 -

12 Green(r =-0.5918)0

100 13480 (DF/10087)

Hwin

v
o

16
Yellow(r =-0.15
o)

12

0 T T T T T T f T

0 10 20 30 40 50 60 70 8 90 100

ANONINATIU (%)

WA 4.1 mmﬁuﬁuﬁszm’nmmmnmmgmﬁnﬁ’mﬁn 100 wilnvoundaiugdamies
28 Wuf/ewiug T control Advsadeudaiiy fiirm1a Brown ; A), Fiivs
(Green ; O) nag@imana (Yellow ;O)
Brown : R =0.7285 , y = 22.077 - 0.1109x
Green: R’ =0.3502, y = 17.421 - 0.0475x
Yellow : R®=0.0237, y = 16.660 - 0.0248x
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\\A

12 Brown(r = -0.6758)A
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16

[

12

(PSN/10011480)
Z

1nin 100 tuda

(0]
fo) 08 Oo

16
Yellow(-0.24
(@)

12 O

8

0 I T T T T 1 I T T

0 10 20 30 40 50 60 70 80 90 100
AN IUTAINIS (%)

il 42 anwduiudsenienwenluanmls uinnin 100 wdaveundaiuids
e 28 /eIy control Aldveabetundaiiu e Brown; A),
F1%03(Green ;1) tazdimana (Yellow ; O)

Brown : R’ =0.4568 , y = 21.205 - 0.1065x
Green :R* = 0.4667 ,y= 20.264 - 0.0922x
Yellow : R* = 0.0615 , y = 18.300 - 0.0479x
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12 7 Brown(r =-0.9089)

16 0

12

100 a0 (P3/100108R)
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] Yellow(r = 0.1125)
12 o)
(o] o O

0 1 T N T T T ! 1 I

0 10 20 30 40 50 60 70 80 9 100

ANNIWDININIFIH (%)

AW 4.3 mmﬁuﬁui?'izni'laﬂﬂmeﬂmmgmﬁ'miymﬁﬂ 100 mé‘mmluﬁﬂﬁuﬁ&mﬁm
28 Wuf/neiug arumsdenqanmludas Afidvesdeumidaiiu i
(Brown ; &), #1%83(Green ; O) nazdivaind (Yellow ; O)
Brown : R®=0.8261 ,y = 19.324 - 0.1089x
Green : R’ = 0.3461,y= 16.007 - 0.0437x
Yellow : R’ =0.0127,y = 13.823 +0.0113x
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12 1 Brown(r = ;0.3983)

]
12 A Green(r = -0'7746)13

100 1318 (PFW/1001:80)
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16 ® "o
Q.00
O TV
Yellow(r = 0.0297)
(o) fo) o

12 Te)
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ABNINTNINIS (%)

AW 4.4 anudaiudsznienmsenluanmls fnbwin 100 winaveandaiugida
wées 28 Wuimoiug fiumsdengunmluutas Afivesdedumdadi
'?'niywna(Brown : ), §1W03(Green ;1) uazfimaos (Yellow ; O)

Brown : R'=0.1587,y= 18.414-0.1118x
Green :R*=0.5999 ,y = 18.955 - 0.1262x
Yellow : R? =0.0009, y = 14.296 + 0.0034x
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Snuagagmamonmusandalianuduiusiu@ssi 4.7) dail wasudelinny
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AUNUTNVVUIANAA LASUIVUMNIDTUINAA llﬂlﬂuﬂ?’lu’duﬂuﬁﬂﬂﬂu IHDINNUUAALLUINY

e’: o { ' 4 " e o ey o A
e lundaiifinnadauasngi@sam 4.1 uazaulimivavesuveniminitedy

4 o o a ' d d g a PV L a o sd o
WAANUUYUIAVDAUUAA(ANIT NN 4.2) 'E'JU'N'liﬂﬂ'ImllﬁﬂL!.‘lNiJﬂ’J’liJﬂiJW‘l«!ﬁiﬂfﬁ'ﬂﬂUlﬂﬂiWHﬁ

4 : ffyvad 1 g g a 4
idoRunda (= 0.721*%) Fafumsiliiui wdaudsorufannmsiiveduaann

3 ' @ o ’ [y d o Y n’: a
ﬂ'lﬁ'Nﬁ 4.7 mﬁﬁﬁuwuﬁ'ﬁzmnanymzmemumwmmmaﬂwufmmﬁmm 28 W‘Nﬁ/ﬁ'lf]

o n’: g [
Wui Tauaaeana control Lazmsdeugunmluutias (PHS = wesidudinaa

:’ o [~ :; o A
uss, BT =Eccentricity, SW = 1m1in 100 da, SCW = thminigeuinia,

PSC = ilesiFuditorfunda ez VSQ = Visual seed quality)

PHS SW SCW PSC VSQ
ET 0.070 -0.133 0.087 0.119 -0.223**
PHS -0.319**  -0.240** Q. =R 0.144
SW 0.482** -0.419%* 0.070
SCwW -0.403%*  -0.225%*
PSC 0.128

aa

* % = JaUUANANAUNNTADA

o

o oo ﬂ’l‘

v

o

N32AY 0.05 Bag 0.01, A1

4 a o sd A 9 g P =
VYUIPUAAUAITUTUAUTNUNIUINUN uamﬂaswumwanumaﬂ(mﬁm 4.8) mﬁlu

o v W o O 4 v :‘ LY
MIAUVAYUNITIUINIUYOY TUTY wws’ﬂi:m'sg HazAT (2543a) WNWUN UIMUALAS

2 o o W a 4 o d °y Qs
Pinesveundadamdesdianuduiuifugedunda ufe waafilvunadnuazimnin

Y a /d JA < 4 v o
Hay %zmﬂaimumuaumuaﬂqauazwauumaﬂﬁm
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M9 4.8 ﬂ'mwﬁuﬁufiwinﬁﬂyf,uz‘mamUmwmmmﬁﬂﬁufﬁmwﬁmﬁy’q 4 Wug/aw
RUF(GC10848, GC2796, A9.1 1AL GC10981) TAuARBANA 3 treatment (control, A3
ideunmnnluutas uag incubator weathering) (PHS = Wesidudiudauds, ET=
Eccentricity, SW = in 100 wiR, SCW = ﬁymﬁmﬁ"aﬁumﬁﬂ, PSC = 1osiFud

ﬁﬂﬁmuaﬂ 1o VSQ = Visual seed quality)

PHS SW SCW PSC VSQ

ET -0.207 -0.456** 0.369* 0.288 -0.499**
PHS -0.477** -0.098 0.721** 0.078
Sw -0.502%*  -0.452** 0.310
SCW 0.158 -0.321
PSC -0.138

a

* 4 = JANUUARANNUNNADATITZAY 0.05 1AL 0.01, AINEIAL

T
v

v e ¢ e  d A VY
45 ANUTUNUSITHINYUMNUBUNFANUFDUNTDINVANHAULNIINSMNNYDI
=]
A
dlofmssianuduiusszninguamuaaiuifudnyseniinsnmusuudani
14 L4 [
mABe Na 28 Wug/miug Iaonaeaveena 2 treatment (control lag Mstd@BURUMWIY
o 3 S 4 a S on o 0t LA § ° o ke
uaa)(@15199 4.9) wu paaudslianud@uiusienumnsi Wi vagdannsgai Ta

A < I = & o Ya o o :’ o [
lﬂw'lzi’)U’NfNulaﬂllelﬂ'J‘lllﬁllwu51ﬂﬁ‘ﬁﬂﬂﬂﬂﬁ31ﬂ15@'ﬂu1(r = -0.841**) UBNVIMUAALN

LY

Y o e Ay g e v o do J4 2d 24
il ﬂJumsuaﬂuazumuﬂwannmaﬂﬂnmm’duwuﬁnumi@ﬂmmu dmsuiesisunue
9y S v o do o’: 1 ° Y gy 1 ~ v o o Ya
HUlllﬂﬂﬂJﬂ'J'liJﬁnwu'ﬁﬂ‘UVNﬂ']ﬂ']‘JU']vlﬂﬂTLmzﬂﬂi'lﬂ'liﬂﬂU'l umznmm'dnwuﬂﬂam
[ d ¥
IRNITNUOATINTYANT (r = -0.809**) TUFIMENYUSNNINIMINTIINUA visual seed quality

v o Jo [

E 4
fianuduiusfuguamvsundaiuinmun
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M9 4.9 Menduiufrznmumnvesiaiig fudnsasmemonmusndaugi
miee 28 Wug/moiug TagnaeAs control wazmaideunanmluuas (sG =
ANNLBAATY, FE=anmenluannls, EC = dmsih v, IMB = §an
n13gaiin, ET = Eccentricity, PHS = Wefifududauds, sw = simtn 100 uida,

o o A d S oA o .
scw = siminiwedumda, PSC = nlesiduditefuin way VSQ = Visual

seed quality)
ET PHS SW SCW PSC VSQ
(%) (n/100mA0)  (un. ANAR) (%)
SG -0.062 0.070 -0.094 -0.133 0.035 0.520%**
FE 0.016 0.027 -0.077 -0.075 -0.036 0.519%*
EC 0.106 -0.299** -0.121 -0.100 -0.153* -0.440**
IMB -0.103 -0.841** 0.521** 0.552** -0.809** -0.265**

* %+ = {7 UUANAINAUNNADANTEAY 0.05 LAz 0.01, MNTIAY

AUNET incubator weathering U5IngITnAatuitundeuniosyiiios 4 Wug/ay
Wuf fio GC10848, GC2796, 0.1 Ay GC10981 RFsTFIneg (A13197 4.3) KutfSariia 4
Fuf/moiugindnnziauduiutssndegunmueudaiugfudnyszmnonm
Mﬂﬁlugﬂiﬂﬂﬂaﬂﬂ‘ﬁﬂ 3 treatment (control, msxﬁauqmmwiuuﬂm i8¢ incubator weathering)
@15197 4.10) mavINMsIRs I Wt wiandedanuduiuituausenasguias
msh Wi uasfimwdiuflnddatusanmegaine = -0973*%)  wwandauas
weiFudivetundamefiianuduiug fusasnsgarh Tauamwizednde nlediSudide
FunsdafinnuduiuilndSafusasinsgari ¢ = -0.801%%) dau visual seed quality HAau

w/gv o

ﬁ'nwuﬁmﬂnmmmnmmgm HAasaANULUALI

@ o & 3 <

dleTinszanuduiuiszningumwsaniatuifudnyazninonmusunan

,
¢ A Aadaa (]

MWV 4 WUF/moug NdadiTinegnio1dan 1w incubator weathering (1131991 4.11) Wy
o :’ ] n’/’ { v o Jo o
fifiveneenuIAsTIM LazdasINsgminiiuNANYFURUBAVUNGNYULNNMUNN
¥ 1 d
vouuda Tasnanreninasgu tazsasimsgaihdndiinnuduiusfundendeuas

sd A 9 o
lﬂﬂil‘ﬁuﬁwﬂﬁﬂmﬁﬂ
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A3197 4.10 anduiuiszninguamusadaiug fudnsuzmenonmusundaiug
Fandles 4 Wuimowug (GC10848, GC2796, @9.1 waz GC10981) Tavaaoa
‘fl’:\i 3 treatment (control, mnéauammwhuﬂm 1a¢ incubator weathering)
(SG = aAnusenasg I, FE = anusenluaniwls gc = mmisih v, MB =
é"ﬂﬂmsg\,m‘iym ET = Eccentricity, PHS = ilesidudiudauds, Sw = shwnin 100

d S o A 9 d /d A Yy o
wan, SCW = u'lﬁumﬂﬂullmaﬂ, PSC = lﬂﬂﬁl‘]ﬂuﬁlﬂflu”luaﬂ Hag vsQ =

Visual seed quality)
ET PHS SwW SCwW PSC VSQ
(%) (nJ100wde)  (un. Auda) (%)
SG 0.024 0.377* -0.257 -0.112 0.088 0.425%*
FE 0.159 0.225 -0.262 0.091 -0.106 0.440%*
EC -0.026 -0.587** 0.162 0.175 -0.157 -0.309
IMB 0.279 -0.973** 0.495** 0.080 -0.801** -0.045

* 0 = fAUUANANAUNNADANTZAY 0.05 1ag 0.01, ATUAIAY

maad 411 manduiusszninnunmvsdaiug fudnymznemoninueandarug
§amdes 4 Wug/moRug (GC10848, GC2796, a9.1 uaz GC10981) fisoan
1amuldanin incubator weathering (SG = AINIBANIATYIM, FE = A21340N
Tuaamls, EC=mmaihiddh, MB = 5ﬂs1msgm‘iy1, ET = Eccentricity,
pHS = wodiSudindands, sw = 1hmitn 100 wda, scw = thwinidedu

wia, PSC = wesidudieduman naz VSQ = Visual seed quality)

ET PHS SW SCwW PSC VSQ

(%) (n/10030) (. Auda) (%)
SG -0.354 0.778** -0.324 -0.238 0.652* 0.200
FE -0.066 0.242 -0.309 0.181 0.389 0.001
EC -0.217 0.162 -0.091 0.022 0.118 0.125
IMB 0.362 -0.957%* 0.501 0.209 -0.720** -0.309

=y

* #+ = JAUUANANNUNNADANTSAD 0.05 (1AL 0.01, AMURAIAY
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o 4 ] a g o a, o
Wufmand 49 uaz 4.10) ewzswlumsdsuliuguamadaiug uosldiuitosda

Lﬁﬂﬂﬁﬂfﬁ"ﬁiﬂﬁﬂﬂ(&een and Pinnel. 1968 ; Nangju. 1979 ; Dassou and Kueneman. 1984)

A o d1
msideNgumnvsandanugluulas
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' o o a 3 4 o v a
sENIINSRAIYRULAR  LaziulugIgallemdalinisgouaneaising  #avInms
t 4 ko 3
nAaBIll nu NeanusenuazaNuLduswenLAaRuFAsToTgnUANNES SINcTinuAY
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udsinn@sil 43 uaz 4.4) Aiuamliiiud amwiaaeuNNguNYNIaANNTY
o o J - ] ] ] Vs o 9 d o oa&
fuinsvosoimags waz/mde msiiduantes hiudisaihlgunimvendaiufidey
1 [ 1 o 4 ’ u’: o @ o )
at NS IMndImsgauAneumsiufouinuuds Sunsdsuasy wavanz. 2539 ;
Delouche. 1980 ; Bhatia et al. 1993 ; Horlings et al. 1994) 5@1‘3Naﬁiaf}mﬂmmmmﬁﬂﬁuimq
wuglusendinmsianiveanda  nSeneumsgnuaneassiny18ndao(Andrews. 1981 ;
o 4 o data -g L4 o & 1A
Dornbos. 1995) Anuiuuls luguamyesdaiuimnaduluiugmoiuganng iy
pawvInanyauemaiugnssuihidiianudumudemsidenguamlundasuanediefiu
(Paschal and Ellis. 1978 ; Dassou and Kueneman. 1984 ; Horlings et al. 1994) mssﬁauﬂmmw

o da s ' g & a & ' <
1uuﬂawa~1wuﬁ'waauuaﬂaﬁnmmmﬁ%’aué"m Fufadulusninmsiannveauninaes
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Aannna lamsdauniifiinoadestunsienveuuaaiuy 1RsuAEEMIU(Smith and Berjak.
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1995) anwuAnsesiiiaduiunalanmeduaiiil erwmanindimsdunsiziaisdszneunin
TuTasiouhiisanefiszi Idifanawanyscivesesiszneudngueusad muwsy ues
. 2 0o a ) a =4 v q’:
metabolite cmﬁmmmﬂqmanixmumsﬁ&"nmmmaﬂ(Chamma et al. 1990) muuﬂﬂﬂ;]
< o 1 Aa .3’ 3 o -4 = a 0 £ o
msaigsnanfnatulussniumsiannveunds  Seenlinaildaaenuazanuud
o 4 o 3 a 1
useARRUfanaliolAAgNIANINETINYT Chamma e al. (1990) TAasU nisinu
g o 4 r a 3 3 (kY 3 o
amgegavBINAaRuTissusMsgIuANINas s Ine i Auegiumsiieasnasauman
P a ¢ o i S e v o
a3 Tulaiasa uazmsliosnszneuveurad luanmitmnzauiaSnauasgunin faiy
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sslszneudidgmiaesi  Avzdludmdndunnusenuazanuuilussliifatugegaly
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2 ' 4 d o K & a a
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amadeuduaduiuil ldanuenuasanuudwsweandaiuganatednsiass Tau
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MBI DY nendmsgaunteumsiiuifie: namsnaassiideandsafiunisnaasives
A 3 4 1]
Paschal and Ellis (1978) 118% Dassou and Kueneman (1984) $anu1 amweimaniiduaniisy
adutvemandeu  seihlfanwenuazarmudusswewndatugiumisimondimsyn

(IR 4 v o 4 °
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udaussvesiumoiuimegiauiuudsinn Ao 16-90% dmiuniunen@misni 43)
o g { g o
UAZ 26-86% SMTUAMUNTWTA@IT R 4.4) Mmedianufundsnhannluganmesanaa

v &

b 4 [ k4
Fufiguil  iwvziiannanufundsvesmsgnunvesiinialuduidaiu  uazlusenang

w

) 4
wu/moug asiildmialilag Dassou and Kueneman (1984) gariufna1dsudninanin
Faunadeuuananiulufiis dmiumsideunaunimly incubator weathering Hugaminm
Wadanufidouguamuniige msizlindaiuinisiamaosgiios 4 Wuf/aoiufim
n’:‘ 1 o 1 U 4
1 Taofieaueen e nIBTAMIANISIBYS TU TN 0-69% (A13 19T 4.3) LB 0-45% (AITN
P o @ 4 ° P=) o o o 3 .
7 4.4) muddy derh lnSsufeusuanueen wazanuudaussveaudaiug lumsiden
gaun M luuaeds incubator weathering sefianufunysdeond WeRammiz 4 Wug/ee
v dasaa 9 " a A o =) o 9 o
Wuinidinseanld  Taomwizediad diorhuuSeudouiuluduanundauswds
. . a o & v ' 4 & A
incubator weathering 92iAMNANLLST 29-45% FadponiinmsiFennuniwluuas Falinow
funals 42-77% atrainlddaou nisianuiunlsieoniives incubator weathering HINYY
a c;d [ ld. 9 [ 2 d (] Y
davnmsldilnfifiseRumsgaunfindauiulumsasisgey  udumssivaannuiuils
9y N v
mmmsqnunumﬂﬂim’fmﬁmﬁuiﬁ’mﬂiuﬁﬂqusﬂ 14991015 1% incubator weathering 9
Frgandninavesilefuiaunadon midfandeudazRiugntoymsgounuandeiy
Y ] 3 [ o’: .
A oLaAIaNYuzeenu1 lav1uAuN (Dassou and Kueneman. 1984) @4WU incubator
. P < d o 1 4 an P v [ ]

weathering 7119lumsAnntl  Juhfivsiiuinsimnzaniunstwenanuiuniuse

; o o)), G o e ¥ w &
msideugainmiluudasveandaiugiumies nannitnmanaaesti uaaaliimud 4 Wuy/

moRug neeliaamdumuding 1aun GC10848, GC2796, 9.1 uaz GC10981
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» ' 1 4
mouendanan JuihldwdafufidenguamsunntedulyBn(Paschal and Ellis. 1978 ;
Ndimande et al. 1981)
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1 a M o o
M1 HamsneHaNuLT5IUYeInNIBNIIATTIN(SG) MABA 28 uF/MY

1 4
ﬁuﬁ TauaaoaNa 3 treatment (control, field weathering 148 incubator weathering)

Sov. df SS MS F
Replication 2 67.174 33.587 0.385 ns
Main plot (A) 2 230953.269 115476.634 1324.177 **
Error (A) 4 348.825 87.206
Sub plot (B) 27 57032.3175 2112.308 18.186 **
AxB 54 36417.396 674.396 5.806 **
Error (B) 162 18816.000 116.148
Total 251 343634.984 1369.063
GRAND MEAN = 46.936
CV.A = 198%
CV.B = 