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EFFECT OF WEATHERING ON RESISTANCE OF SOYBEAN SEED

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 relationshiﬁps 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 |) 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 dgys). Seed quality
characteristics tested were standard germination, field emergence, electrical conductivity and
imbibiﬁon 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 ha_rd seed and percent of seed coat

revealed the negatively close correlation with imbibition. Therefore soybean varieties/lines
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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1 ANHAEN MU NVDUNE AT NS

Q
Ed

= @ ] -1 v I Yy = & 9 g o
%'lﬂﬂ'liﬁﬂHTZ’lﬂBmZ'ﬂ']\iﬂ'lﬂﬂ']WﬂN“']ﬂl@ﬂ!ﬂﬁﬂwuﬁ‘ﬂiqﬂuﬂ ﬁ‘umwaumuaﬂ, H1
9

3

o &4

v g /3 4 4 & ) .. e w A 3 g ¢ d
HUR 100 wae, Weduawaauin, fi1 Eccentricity, nminwenuan, WedgudAteRy
AR, UAZA Visual seed quality Wuhdamdeaudazius/meiug ssfdnyasmemon g
il
Y 4 u’: V4 [T 4 s 1 aa 4 9 o P 4 =2 o 3
nunasav 28 Wuf/medug Taedmlvassifveateundaiiufivisedadng
nuA 19 Fug/meiuildun @, a0, 794, @05, Y3, W60, ANl AN, W2, U1,
GC9984, KUSL-20004, GC2796, GCT231, GC2679, GC10215, GC4120, GC4637 az PK462
dafimdedn o fuj/meiuiidfunndwesnludsife &% s mwiug 18uA Gc10992,
¥
GC4796, GC11101, GC11254 liag GC10950 Fihenadl 4 aewug 1Rud Gesais, Geoosi,
GC9822 uaz GC10848(m3neh 1) Taea ldudrFveatotuudatuviosnzidmies diu
ﬁﬁxmnsha"lilmﬂﬁmmﬂuwammnﬁ'ﬂymsﬂNﬁu'qn;m%’qmw:ﬁwaffiaﬂmmwmmmﬁﬂ
@  Jdi Y
W14
' A\l s 4 v 4 Ay o o g
MINMIANYIALRGIVBIANY NI MEMWYeNas  Faldun thmin 100 wie,
7 d 5 N 4 ] & | an
wosidudindaudia waze visual seed quality YosfundesNiTuN e U WY 3 T35

(MINA 1) wuh n.wia:é’ﬂym“ﬁmmuﬂmﬁﬁumaﬁ“ Taelu control aTAunGoveuLs

_—
! o 4

aﬂﬁm“’ﬁ\i‘ﬂﬁﬂ A7U Y incubator weathenng mnmﬂmqw muﬂuwam*ﬂmmmmuawaa
ﬁmam“l%'"lunmiuwﬂwmmammm 4 wuﬁ/mﬂwu:ﬁmmuwmmmwamaﬂﬂ‘mmi
HIHTATN incubator weathering ¥ Tlﬂ?iﬂ'lmaﬂ“ll‘lﬂllﬂ‘lﬂ'mqsﬂ
oo W 2, v ¢ g o 4 w ¢ o ¢y 4
TAIUUINUA 100 maﬂuazmaiwuﬂmammmmwmﬂuwu‘ﬁ,/mawuqﬂmumimau
¥
AuUNWINLYaa(feld weathering) 9IMAISANYT WU ANEULNABINATINUANAINAUN T

4 <

afdEned 1) Taohwtn 100 wdavesdamiests 28 fufrmoiugasiendud 10.195-
17.976 1. Tngaguiifnamdadnazegluge 10.195-11.633 18us Wu/aeiug GC10848,
@91, GC10981, .1, PK462, GC11101, GC9984 gz GC10215 Tunguil GC1o84s une
GC10981 frnandadniiga daudeddudndaudoiy wuh Sduddsrnudauiely
widinledidudndaudanniigaiy 69.333% nquituifunminsdauieldun Wug/me
Wug GC2796, 1.1, am.2, 3.2, GC11254, Y13, AL, Y60, 492, 724, GCIIR, GC2679,

PK462, KUSL-20004 uaz GC10992 nguwufimdeudesind 10% lRuniugenoiug
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GCA4796, W11, 2.5, GC4120, GCA4637, GCT231 Uae GC3318 nquitu i fidumidauds
Tuifiu 20% ldun mefng 610981, GC11101 Haz 6C10950 WufAtnleFusiudaudsla
ifin 30% 8 2 mefiug flo Ge10215 uae GC9s22 mevufiinlediSududausanniia
(69.333%) fim GC10848 mﬁJs:Lﬁ‘uﬂmmwmé‘ﬂﬁuﬁmﬂﬁﬂum:nwuaﬂmaqmﬁﬂﬁ’wmam
(Visual seed quality) voedaimieara 28 ﬁuﬁ/ﬁmﬁuﬁﬁr~huﬂmﬁ'auﬂmmw°luuﬂm @13797

1) wuiﬁzﬁuﬂ:uuum?iﬂﬁﬂmﬁu"l.ﬁ’fﬁfimg:“lwﬁw 4.267-4.777 Fwendafufisadndes
uazmiiszdiulfesimaoudhagaietissduazinudand 400 30l uanehiEnvusia

i

a G a d? LY
UnAveswaanadiutiay

! ‘ H o o d o g fd < o
Wl‘ﬂ\i'ﬁl ﬂ'llﬂaﬁlsllﬂﬂﬂﬂymzﬂ'mﬂ'lﬂﬂ'lw 3 ANHUS(HIMUN 100 LNAA meﬂ@il“ﬁu@kuﬁﬂ
< @& A A a1 o aa v o A 9 o
1Y) Eummmam‘ﬂmumiLﬁauﬂﬁum‘wm 3 EMT (A) ﬂﬂﬁﬂl@ﬂlﬂﬂﬁwluﬁﬂ,
gl v < ' £ . ) A !
UINUN 100 LﬂJ%ﬂ, Lﬂ@iﬂ’ﬁ%uﬁﬂlaﬂlﬂlﬁuagﬂq Visual seed quality U838UNADY 28

Wt / aneug (8) Adumsifenganinluulas

)

Fanaans Fvendedy  dmidnioo  aledidud
lwin A (n)  wiauda o)
5M15(A)
Control 14.341 13,333
Field weathering 14.195 7.047
Incubator weathering . 1.799 1.238
fug/meiug(e)

GC10848 f1iaa 10.195 69.333
GC2796 GIERE 15.965 0.000
.l GIVGRN 10.795 0.000
GC10981 fvhana 10.195 14.667
an.2 findies 14.235 0.000
9.2 fmbos 17.096 0.000
~ GC11254 GITe) 16.690 0.000
.3 Mndoq 14.001 0.000
GC4796 UL 13.603 5333

GC11101 GIOLe 11.454 13.333

1.1 GRE 16.536 1.333
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M3 1 (slg)

(4

Fananos fvoutorfly  thwini0  weddud
waa wiam)  wiauds o)

an.1 Findeg 10.448 0.000
%1.60 RIGIN 17.976 0.000
q9.2 AIGGEY 13.497 0.000
q9.4 RIGGEN 14.327 0.000
@9.5 fimdos 17.303 1.333
GC9984 GVGEY 11.622 0.000
GC4120 dmang 16.838 6.667
GC2679 finaos 15.223 0.000
GC4637 RGN 17.378 2.667
GC10215 fimaeq 11.633 25333
GC7231 Findeq 15.107 8.000
PK462 finaeq 10.225 0.000
KUSL-20004 e 14.850 0.000
GC10992 GITEe) 14.705 0.000
GC9822 Siham 14.876 26.667
GC10950 GICILe) 13.916 17.333
GC3318 Fviaa 13.567 5.333
LSD.(0.05)(A) 0.475 5538
LSD.(0.05)(B) 0.581 7.440
C.V.(%)(A) 207 33.90
 CV.(%)®B) ' 3.55 63.86

" - . ; ‘o L
nMIAnyIAuRAsvesdnyuzNIMEnTHYBLdn F914UA A1 eccentricity, YTHITA
4 g g a4 4 o @ d ] 4 i
weruwaa uazilefisusiteuudn vastunBesdfidumaideununini 3 33n1s@sed
F 4 1
1 . . 1 % 1 4 A 1 3 ; H
2) Wu71 1 incubator weathering WIHUANANIANA9INTINITON lasnniianTed i

é o V) 4 1 1
graiumguaiRsfuiui Idnd g usedu

4 A1

1 1 o 3 [V 4 v
AU eccentricity veadundeaia 28 Wufaroiug Hriunndeuguaimiuuas

] v ]
Imnuuandedunuaddesei - 2) Taseeliddwd 0472907740 Fuf/aeiuiidea



23

.. H & ' v fda 3 o ' @ o v 4
eccentricity A1¥1gA fla GC10981 uarasindumeiugimdalizlinnaundniug/meiugou

seeaan lAuA GC10848, GC2796, aM.2, AN.1, ¥U.60, GC2679 way GC4637 WuIRIA

q

.. o 3 1 o S a ot ) [Y = uy v &y
eccentricity qulflﬂulﬂuﬂ GC10215 ﬂ’mwuﬁq@u"]mﬂﬂﬂmﬂmﬂu il‘lﬂﬂjiﬁﬂy']u‘lﬂuﬂ!ﬂﬂﬂm
d . /d 4 v 4 S a2 v @ o o a1 4
wanuazilesibuditetundavesduniionia 28 Wuf/meiuy Arumadeuguainiy

g v

{ ] 1 Qv aa LYl 4 g J 3 ]
wlas@sed  2) wuhillanuuandeduneddd dmdndedunidaziaawd 9.317-

o Y 4 :‘ s 5 o ] |
13817 un/vda Wufaesuiniihwindedumdagann 13 unauda 18ud wu.60,

v ¥ : ]
GC4120, GC4637 waz GC7231 Wughihmiinietundagefiqa Ae yu.60 WufmeRug

dunihmindedundalndifeasu 1dun a1, an, a4, GC9984, KUSL-20004 uas

&

] ¥ [
GC9822 meiugfillhmineriuuaadindt 10 un.iuda laun GC2796, GC10981, GC4796

A}

¥
st o LY

) 4 g o 4 ' = 4
waz GC10215 lasmeiuglihmsindedumaadiige fie GC2796 daunlefidudivery
d  av & < o oda | ed ¢4 9y g < A
waszlmAd 6.783-11.208%(@ms A 2) dieiuifilideddudboiuudageiiga fe

@ i 5 - Y ' 1
GC10848 meWuinlulefiFudeundalndifeatiu TAun GCl0215 uaz GC7231 dau
@ 1 4 a (Y Y {a g
fugilidesSusitefuudadiiign fle an2 Mufmeiufougntesduddodunialngd

ABItui an.2 1aun wa.1, ¥1.60, GC2679 Lag GCA637

s 1 o ;
MR 2 AuRGoveednyuENNIENTIN 3 SnBa(A Eccentricity, Tiindeduuda uaz
& o ¢ & 9y =] @ - a1 & 3 ac Y v
lﬂﬂil‘ﬂuﬂ!ﬂ@?jﬂmﬁﬂ) ‘U@\iﬂ?&ﬁﬁﬂ\iﬂﬂ’]uﬂ‘]ilﬁ'@l‘ﬂﬂ!ﬂ’]ﬂ‘ﬂq 3 'J‘ﬁﬂ‘li(A) AUf1
. % Yoo Ay = sd 44 9 < @ &
Eccentricity, WIMUMGaYUIIGaR 1as Lﬂﬂiwumaauumammmmam 28

@ J

@ o :; ] ,
WHi/meiut B)dumsideuauniwluiulag

Finaass Eccentricity ﬁmﬁmﬁaﬁu nlodiFudidedtu
WA Ada) AR (%)
AIMS(A)
Control 0.6235 11.346 8.227
Field weathering 0.6257 11.536 38.214
Incubator weathering 0.0806 1.498 1.388
Wuf/aeRug(m)
GC10848 0.5638 10.233 11.208
GC2796 0.5467 9.317 8.403
9.1 0.7099 10.900 - 8.445
GC10981 0.4729 9.717 8.650

an.2 0.5578 11.317 6.783
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fnanes Eccentricity yhinided wediFudigedu
waa@n.AuEa) waa (%)

%12 0.6642 11.550 7.701
GC11254 0.6969 11.500 8.267
%1.3 0.6016 11.483 7.396
GC4796 0.6012 9.667 7.971
GC11101 0.6936 10.333 8.935
1.1 0.6220 12.550 7.041
an.l 0.5449 12.167 8.440
%11.60 0.5728 13.817 7.190
q9.2 0.6096 11.633 7.691
9.4 0.6285 12.050 8.350
1.5 0.6361 11.750 8.589
GC9984 0.6876 | 12.783 8.357
GC4120 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
PK462 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.(O.QS)(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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AN INTEATLY
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Aunmvoundanugidny1dun anuseninasgm, anueniuanmls, sasinig

14

ami uazansth Iifhvounda
g v d
ATINIBNNIATFIHVOIHEANHS
- u’;‘ Y @ [ [} 4
ATNeMNATIIUYBAATUTT 28 Wi meiuindanndmumsideunn
amlagia 3 Fmsdand1s Tanuuandeiunieadd asusenveaundaiugly contrsl Hie
A ' A 1 & o 4 o
BIRYAUANINESIINGNTQNTT treatment UG (M3eh 3) TRl llawanunianue
A 4 4 o da w g =1 Y]
Wesniniduszesindatuilnunngega Fuimealy conrol Sauiuudlsluanusen
vpasAaiuige Tnefinouaenaylugiaain 40.00-100.00% fufidniakengsfigaie av.
Wimeiugidanusengani 90% 14un GC10848, GC279%6, wa.1, W12, GCAT96, 1.4
WAz GC9984 WU/ U U NTININIDATINTT 80% TAUA GC10981, a2, T3, AN.1, H1.60,
v daa ) 1 .
@12, PK462, GC10950 uas GC3318 steninfiimamnengsndl 70% ldun Gclilol;
GC4120 uaz KUSL-20004 dawiuf/mioiuiiviefininmendiniianusenuiasgud
Yy ¥ . ] ]
fmua 13 Tasnsudaadufiedn Tasmeiuiidaanendfiga fin GC10992
o L) Y g
AIBNUINTI IRV RNTAR U MendimindounanInlunaa(field
weathering)  ananLfilanTonifisudy conrol Tnendaiufiinnusaneglusasain
16.00-90.67% meiufiidaunientiosiign e GCI9ss dauiuiiidounituseninndi
] o [ 1 o a
qa A an.l enSeufioufiuni1usenyes control U7 sziuldAINenfifanInnTS
idounuamveundaiuglunlas fdanufuudsninndt dunsuaadldiduiinmndeu
S @ d v & v 2 9 o A4
funmusiuAsTUfresTuf/aRugA N Iadaeudidy
AT MATIINveNdAiufazanauniganendriunsIdsuRUA !
Ed [}
14 neubator weattering Tasszimdesonegifies 4 Wugmeiuiminiu wiawuifenasd
¥ 1 o e 4 o
ANBNUIATTIHBGIUTIN 26.67-69.33% mMeriugideuniusenileviiqa fle GC10843
709097 lAlA GC10981, GC2796 uae aa.1 mudwu(maed 3) Muf/meRugduquenain
E 1 t
Tliesnsninnasnasuanusen ldilesnndeiilneoningmeuds  wudumunn
a - -4 1A - 1 d amo 3 1 a a
AnfidulefvveaudesUnaquey deunsiineengnui wialddndr de @ndy uazil

9 : . -4 5 ¥ I 1 [
i liieuseriiusdvadrudiuldda
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d' g o o w @ W ] 4
MINA 3 ANwBNNAT IHYNaAT L] S UM B 28 Muf/meiu] ndsnnrunisndey

9

ﬁ}mmw“lu control, msx?{amammwiuuﬂm (field weathering) 148¢ incubator

weathering
mmqaﬂmmgm(%)

Wui/meWug  Control Field Incubator i LSD.

weathering ~ weathering (0.05)(A)
GC10848 96.00 7733 69.33 80.89
GC2796 1 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 7733 0.00' 55.56
¥U.2 94.67 88.00 0.00 60.89
GC11254 49.33 20.00 0.00 23.11
%13 82.67 29.33 0.00 37.33
GC4796 94.67 84.00 0.00 59.56
GC11101 77:33 52.00 0.00 43.11
.1 57.33 34.67 0.00 30.67
an.l 88.00 16.00 0.00 34,67

11,60 89.33 84.00 0.00 57.78 21.17
a2 . 88.00 65.33 0.00 51.11
q9.4 97.33 82.67 0.00 60.00
q9.5 100.00 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 6267 3333 0.00 32.00
L GC7231 57133 37.33 0.00 31.56
PK462 85.33 65.33 0.00 50.22
KUSL-20004 ~  74.67 28.00 0.00 3422

GC10992 40.00 25.33 0.00 21.78




M 3 (dl0)

UIBNNIATTIH(0)
ﬁu'ﬁf/m Uﬁui: Control Field Incubator Lﬂéﬂ 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 83.00 49.33 0.00 45.78
i 79.09 55.33 638 46.94
LSD.(0.05)(B) ' 17.42
C.V.(%)A) 19.89
C.V.(%)(B) ‘ 22.96

1 1 T . ° 1
waa Wegluanmilisiunasnaeld

AnssenluanldnIenaudansa

amsenTuanimlsveandaiuing 28 T /meRuind R dew
ﬂﬂ!mWTﬂﬂ“ﬁq 3 FEmsang1 ANUUANARIUNKATA FIMTUAIINUIILTIVEY control 7
nflu“lﬂ“luﬁmmzﬁmﬁuﬁ"ummqaﬂmﬂsgm(mﬂqﬁ 3 Ao elimuudusiganda
reatment  SuqEwRLIUEINT 9 Amudaussuaiiresiumetugieg lu
control - fiflaTuAnuLsquwRBITUf A NentRIgY  Taslinnuudusseglugaenn
50.67-93.99% ufifienmudausagefiqn fa w2 Wuftuaiirnudusauszauilnd
Rovfy w12 mnfiqa 1Run @2, 994 ez a5 Rufmeiui e mudausagannnda
30% 1Ruri GC10848, 1.1, a2, .1, 94.60, GC9984, PKA62 iae GC3318 Wug/aeiu i
innuudausalussithunana@znin 70-30%) 1AuA GC10981, ¥11.3, GC479, GC11101,
GC10215 Lag GC10950 davdewug niinT s wiiiga fie GC10992

wdmnfindaiufiumsiqumn@enuenuazanuuiuse) gegauda
mmiusweunaiufazannauianinusenvoundaiug Fufumsuaaslfifud
mszﬁ‘auﬂmmwmaqmaﬂwuﬁ(ﬂﬁmn H¥Fmauniins e nudifisssdudvann
i 3) Tummmmuswaamaﬂwuﬁmmwu‘ﬁ/mawuﬁmqqﬂmmﬂmuﬂmﬁauﬂmnTw
1uuﬂmmumauiu‘m~mn 26.67-86.67% (M31H 4) Rufidamudausegaiian fo w2
seenan 1A mr.60, 9.5, uas GC9984 wuﬁﬂﬂmmmmma.hunaN(i"mw 70-80%) ‘141

un . 1, dn2uas a1.4 mumuwuﬁ‘n‘lwmmmmqm*nqﬂ f9 GC11254
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fmuu,%mswaqLu%ﬂﬁuﬁmmﬁuﬁ/mﬂﬁuﬁqu adandTAsideNn

st incubator weathering WA oy luT2907n 29.33-45.33% @ad 9 R ATS. LAY

uausagetiqe fio GC10981 spaaann1aLn GC10848, AA.1 Liaz GC2796 ey AU/

muﬁuﬁé‘uquaﬂmﬁa"lﬂmﬂf:“lﬂmminﬂmmn%ﬁau"lﬁ Tﬂaﬁmﬂwarﬁux?\mﬁu*?'\“l?\'ﬂfh':
s lumsAnyianuenuAIgu

mred 4 ousentuan 3 EmAs ) youmEnRLgEmes 28 Roufeneiug nas

mﬂvhuﬂm?auﬂmmwclu control, ﬂmﬁauammﬂuuﬂm (field weathering)

1182 incubator weathering

auaen uamwli(%)
suffeiug  Control Field Incubator A LSD.
Weathering weathering (0.05)(A)
GC10848 84,00 50.67 40.00 53.22
GC2796 69.33 42.67 29.33 47.11
aa.1 82.67 77.33 38.67 66.22
GC10981 72.00 57.33 45.33 58.22
an2 85.33 70.67 0.00 52.00
9.2 93.33 86.67 0.00 60.00
GC11254 52.00 26.67- 0.00 2622
9113 78.67 28.00 0.00 35.56
GCA796 76.00 53.33 000 431l
GC11101 73.33 48.00 0.00 40.44 16.54
Wl 53.33 33.33 0.00 28.89
an.l 82.67 33.33 0.00 38.67
111.60 82.67 81.33 0.00 54.67
M2 90.67 56.00 0.00 43.89
H2.4 90.67 7200 000 54.22
" d@as 9067 82.67 0.00 57.78
GC9984 85.33 80.00 0.00 55.11
Goal20 6933 34.67 0.00 34.67

GC2679 54.67 36.00 0.00 30.22
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M 4 (d0)

e uanInls (%)

r ﬁf/muﬁuﬁ Control Field Incubator m%‘%u LSD.
Weathering  weathering (0.05)(A)
GC4637 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 2933 0.00 26.67
GC9822 60.00 42.67 0.00 34.22
GC10950 78.67 36.00 0.00 38.22
GC3318 86.67 42.67 0.00 43.11
3y 74.43 49.95 5.47 43.28
LSD.(0.05)(B) 15.19
C.V.(%)(A) 16.86
C.V.(%)(B) 21.69

1 -] o - ° Y
waa ey luanmitsnhuinsivaenla

aAIIMIgah
v v 1
SATIMIgAi TR MUAANHEI 28 Wuf/aeug vdansumsideuganin
3 ad o 1 ' [ aa W Gy g4 W w v o
Taoia 3 T3danan IanuuanaAniunuada sasinsgaivessdaiuiveaiug/menus
1 @ Y ) (Y : v J w d
#1991 control 1Tl Iudnuaz 913180 2 treatment SAsIMsgAvEIRUY/MoRLTA1
T control HAnwAunlsga Taveglugiaain 41.00-252.67 UAANAAMITIA 5) 1INFIA
' ﬂy u ] u : [ ny r; ! !
nanil meWuinlidannsgaihdEasinsgaiidindl 100 uaauda) 1dun GClos4s,
1 v
GC11101, GC10215 wag GC10950 Tasaewugnisanmisgaidhiiqa fe GCl0848 Wut/
' ¥ , ¥ '
Moiuiilsainmsgaitmnan Tdun fuf/meiuinauaiis. ﬂmiﬂﬂm"lumu 200
un./mde 18uA 12,1, 1160, GC2679 wag GC4637 Tawaowufas ﬂi'lﬂ‘]iﬁ]ﬂu'uﬁ‘ﬂqﬂ flo
GC4637
o v g = : = Y ar
wuq/muwuqmqqwmumﬂﬁ‘auﬂmmw’luuﬂm nmmwuu'ﬂwmaﬂﬂms

ﬂfﬂq\i Iﬂuaﬂwaqmﬂ 33.67-253.67 Un /llJ'c"lﬂ ﬁ'lfJWllfﬁﬂU\iﬂ\iUﬂG\ﬂﬂﬁﬂﬂﬂ'l‘ﬂ’l‘ﬂfIﬂﬂCN
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L

o [} [V 4 o 4 { o 1 3
audumedufifoafulu control e GC10848 drustug/meiugauqivadoglulszinnis
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garimsgatiismideuln control Wy WerkumsFenguamiuudawdafeznfeuluidy
Aaw gy t v d v daw ;Y 1 JRp— :’
dszanilidanmsgaiithunan  dauiug/meRuiniadieglulszinninisasinmsgaun
£l [ 1 v ]
1una1ely control W Wermumadenguawluuawds Sinsfugmeduinndonl
] k4 ]
Fudszinnfifdasimsgaingi lun @02, GC11254, ¥u.3 uag GC4120 daumeRuinga
[ :’ i o v da Y
asligasimgaiuTifigaddanailumeiufifeaiuln control e GCa637

daufug/aeiuiasg inunsideunannlugn s incubator weathering

- Y & ra w v & a o Y o o v o 1 dyd
W wwmisegifies 4 ug/medug Amusadwasien s dufmeiuidinanild

¥ : ?
ganmigatitnadieadeiuly control tazmsiFovgunmlunas Tnski GC10848 Hanadl

v
=

a :‘ ) 1 =) v o v da A v :’ a = kY d'i
AIINMIAUIYINGA TIUBA 3 Wu‘ﬁ‘/ﬁ'lﬂwuﬁ'ﬂlﬂﬁﬂﬂﬂﬂﬁ']ﬂ'ﬁﬂﬂu‘llﬂﬁﬂuuﬂﬁﬁmﬂu@ﬂ&u@
nSsuReuiy control

d’ 4 s :‘ o v o 2 v d w Y 1 4
MINN - 5 2AINITYAUIVIUNAANUTDUN QB 28 wun/maww Tiﬁ\ﬁl'lﬂﬂ'mﬂ']ikﬁﬂll

ﬁ]mmwiu control, msn.ﬁammmwiuuﬂm (field weathering) 14812  incubator

weathering
5ﬂ51ﬂ15@,ﬂ1§’1(uﬂ./mﬁﬂ) ‘
ﬁ"u‘ﬁj/ﬁ ‘lflﬁu‘ﬁ: Control Field Incubator Lﬂgﬂ 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 125.33 135.67 131.33 130.78
an.2 188.00 202.33 0.00' 130.11
U2 191.00 193.00 0.00 128.00

GC11254 184.67 202.33 0.00 129.00 18.96
HU.3 ' 198.00 204.67 0.00 134.22
GC4796 180.67 180.67 0.00 120.44
:GCi 1101 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

YU.60 213.67 210.33 0.00 141.33
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MmN 5 (Ae)

-
Y g <
aﬂi’]ﬂ‘ﬁﬂﬂu‘](llﬂ. /as)

ﬁuﬁf/ﬁwﬁuﬁ: Control Field Incubator Lﬁéﬂ - LSD.
weathering weathering (0.05)(A)
9.2 177.67 196.67 0.00' 124.78
q9.4 184.00 183.67 0.00 122.56
q9.5 163.33 172.00 0.00 111.78
GC9984 160.67 180.33 0.00 113.67
GC4120 19467 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
e 168.20 182.84 20.21 123.75
LSD(0.05)(B) 17.24
C.V.(%)(A) 6.76
C.V.(%)(B) 8.62

1 < ot - o b
wiaa biegluamwiiazthuinsaenld

“mishivivh |
Y a P @ o W aé‘ v 7 V4 W 1
mmsi fhniemsia Tvavesufaiugie 28 Wuf/mewus ndminiu
(] L
mnfeuquamnlaeis 3 Bmsdindn danuuandefuneda simshiifheeciug
w 4 ] J a [ Y v ' °
MUAUFANT IULARE treatment UANANTN TnowuT/a1eWuiA199 11 control 3zfidinisth 1
a_d 1 1 e @ @ ) [ . a 4
fhdriiga daushnnilifhwesiug/aeiugaie u ncubator weathering Srnnfigacan

i §) mah i wesiufmeRugaeglu control finawiuuligs Taseglugasnn
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32.51-97.13 Us/em/g.seed Amsit fhaoaiug/aeiuiaien lu control 1 lilaenndesdy

L d 1] ]
darinsgawenndamuely Wy Ge1os4s Tmmsihinfdfigaiia 32.51 Usiemvg.sesd

¥ ' { 1 e °

uwazldanmagaidfigadiamdouin Tuvmeh Gelogso Fsnsilndhdfa 3272

1 v Aw :l ! = y § I.ld 1 [ v &
Hs/lcm/g.seed uanduiidasnmisgaiigendt duau sdwlsinulasdulnguds Augme
1Y 4 ' ° w :1 ¥
fugAdamssh Inthgsfazisasimsgaigedae

Wuganeiuiang finumsifeugumnluutas Sanuduulsvesdinisiia
Tl Tnoeglugaenin 42.99-155.30 ps/em/g.seed (157 6) mewugiiainisi1lndh
o A @ 1 Y ! ' 9 v ow :’ L W
Afigadsnuiiu Gelos4s mw laeandesiuszninmmsihlifusanmsgaiiideng

1 @ 1 ] ] v o i 1 L]

Usingegaderiuly control adhslsiau Tavdiulngiuds Fudeoiuindainsilufg
o o uy ¥
Mzlidannsgaihqedls -

AIufuYaoRuTA 19 MU T ToURUA W INEATH incubator weathering

¥

wwdr wwmbesdifien 4 Wuf/meing fugmoiufmaiisziammanihliihganien 2

4 td P

treatment MsiAennaswssminisih Wi idesndeafudannsgarh uenvinfimenusg

Q

H v 1 ] 14
afmmih idhdfiganGenludu 2796 i 4 fufaeiugaswdulsvesdimaih

It Taveyluwae 106.75-175.38 [s/emvg seed illonfS suifivurfiunanufiusues control

wazveamsiieuqunwlumlas

mandl 6 simad bithweuudafugaaumiies 28 Wufmeiug ndamnrmumeidey

)

ﬂmmmu control, mimauﬂmmw“lum_laq (field weathering) 1482 incubator

weathering
Arma I Us/em/g.seed)
‘ﬁuﬁ:/’s’f'lﬂﬁuf Control Field Incubator méﬂ LSD.
weathering  weathering 0.05)(A)
GC10848 32,51 42.99 129.32 63.28
GC2796 85.47 91.56 106.75 94.60
"1 . 78.70 101.45 132.37 104.18
GC10981 ‘ 69.05 109.15 '. 17538 117.86 23.39
a2 58.97 74.57 0.00' 44.51
YU.2 55.97 59.40 0.00 38.46

GCl11254 65.31 114.46 0.00 59.92
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Amsih I (Usiem/g seed)

Wug/mewu§  Control Field Incubator i LSD.
weathering  weathering (0.05)(A)
934.3 81.29 155.30 0.00" 78.87
GC4796 64.82 128.99 0.00 64.60
GCl11101 78.36 151.43 0.00 76.60
U1l 65.50 80.38 0.00 48.63
an.l 59.97 136.47 0.00 65.48
%2.60 56.30 75.91 0.00 44,07
2.2 55.16 81.76 0.00 45,64
0.4 50.63 60.66 0.00 37.10
a5 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 1 40.77 92.06 0.00 4423
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
iy 63.85 9690  19.42 60.06
LSD(0.05)(B) 19.27
C.V.(%)(A) 17.18
C.V.(%)(B) 19.85

1 o P P a 9
waa liegluanmiiaziunasvasyls
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12 Brown(r=-0.8535) 3}

-3

[

12 Green(r =-0.5918)g

1IMN 100 1dn (AFI/10080)

(%)

o

16
Yellow(r =-0.1542)
o

12 4 g
o® ©

0 T T T T T T I I 1

0 10 20 30 40 50 60 70 80 50 100

AIUDVIINATIIH (%)

i 1 mmﬁ'uﬁufizm'wmmqaﬂmﬂS;ﬁ,mﬁ'mf‘mﬁ'ﬂ 100 winveuudaRug s des
28 fiug/enowus 1u control ﬁﬁﬁmmt?}aﬁnmﬁmflu A1 Brown : D), #iden
(Green ; O) uasfivied (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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12 A Brown(r = -0.6758)A

16

D\Eg
Green(r = -0.6832)EI
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11110 100 1da (nF3/1001318M)
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Angenluannls (%)

as

i 2 sodiudseneneentuaamls Aushmita 100 idaveundaiugi
wmieq 28 Wuf/a1ouilu control AlAveuBefuL Ay A8 (Brown; A),
F1382(Green ;) uazdinana (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 1 Brown(r =-0.9089) ~~
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00 1Ham (n53/10013480A)
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12 - o Yellow(r = 0.112%
o o o]
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ANUIDNNIATFIH (%)

i 3 mmﬁ’nﬁufsﬂrhqmmaanmmgmﬁm‘i‘mﬁn 100 wAnvsundaRugiumie
28 ug/newug Ariunndeununniuidas Aidvesferduudadhy e
(Brown ; A), #1%83(Green ; ) uazdimaes (Yellow ; O)
Brown : R*=0.8261, y= 19.324 - 0.1089%
Green.: R = 0.3461 , y = 16.007 - 0.0437x

Yellow : R’ =0.0127,y = 13.823 +0.0113x
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a4 anuduiusszninanuenluaamli fudmifn 100 wisveuudaiuiia
4 v v 4 oA A daa 4 g 2 o
imaes 28 WujmeRug ihumadeuguanluudas Mifveutedumiady
Ed
Aim1a(Brown ; &), 182 (Green ;1) Hazfinies (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



-39

4 ANNFUNUS Te TN NS N MEN TNV UNT A
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AHUSAN) NN TINVDIUUDAUANIUTUAUTOAUEITNN 7)) a9U LUFALVINANY

v o Jdo o :’ @ & (Y o ' ¥ v dad 1 & o g
FUAUTNUYUIANAA HasuIrvunigayuliaa umflum‘mauwuﬁﬂaau FHBNITNINTAUUIND

lllil:: g aa d 1 = \lll H Y oy Y| s/
aidluaantivadnuazlngmsnd 1) wesenuladrvefuvesiminigerty
4 o d P 1 < g a3 a ¥ w 49 Ya o sd 2
waafuTIAvsRNEAMITNA 2) 88 Isinumdaudednuduius indtaduidedidud
4 9 4 4 < davd 1 o4 & a ad v g
wenuA (r=0.721**) FuTlums¥IAAu wasudseifannnsTiveumdanul
Y ' v W 1 @ g o o > s

mawdl. 7 manduiuisznindnvusnenenwvesndatuioaumdesia 28 fuf/mae

v o 4 o =3

i3 Tnemaaadi control tazmnid@oununwluuilas (PHS = wWesiFuawda

td

: o o o LY 3
W4, ET =Eccentricity, SW = 1hwtin 100 wila, Scw = simiinderumde,

o ! o
PSC = lofidudidotumin)

PHS SW SCW PSC

ET 0.070 -0.133 0.087 0.119
PHS -0.319**  -0.240** 0.721%*
SW 0.482*%*  -0.419%*
SCW -0.403**

PSC

]
v

x4 = IanuuanaeiuneadanTzay 0.05 uaz 0.01, mudis

g a ¥ o do 3 e’ L sd A g ] e =
VUIAMNARUAIIUTUNUTAUNUIHUN llazulﬂil“ﬁuﬂwanuluﬂﬂ(ﬂ'ﬁ']\iﬂ 8) Tl\ui{]u
] E
nsedvayumITenuves Judy funidszasy uazauz (25430 dwud dmthuay
a d o 4 oA v o o MY d v A d da o LY
ﬂilﬂﬂ5qmﬂuﬂﬂﬂ'uﬂaﬂ\iuﬂ'nuﬁuwuﬁﬂﬂ!ﬂ@HUIuaﬂ HUAD AANUVUIRANUASHINUR

) ¢ d ! : <
Uy wzlinfoiiguabsdundaquaziiofumdanun
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1 ! U -7 1 o ' d W l'l 3 s
maei 8 dranduiuisenidnyaenmoninvsandaiuiiumienis 4 fuf/ e
Y
q;I'1113:(GC10848, GC2796, €9.1 4azGC10981) TnunaoANa 3 treatment (control, N3
iHouqaaminulas ua incubator weathering) (PHS = o fifuddauds, ET=

7w < g w A 9 g
Eccentricity, SW = %1110 100 iwda, SCW = simvinieruiuda, pSC = 1dodidud

o)
PHS sW SCW  PSC
ET 0207 -0456%*  0369*  0.288
PHS 0477%% 0,098 0.721**
SW -0.502**  -0.452%*
SCW 0.158
PSC

* %% = A uuaAnNANAUNNADANIZAL 0.05 Lag 0.01, ANaIAY

1
L%)

- o W d w d =) [V Y
5 ANNENITHETTHI AU WU UNAATIUFIUNAINUANHAUSNMEN N
o
ia
Wednseanuduiniseninanmudaiuifudnuusnameninuesudaga
v Ed ¢
mies e 28 Wug/meiug Tasnaeaussi 2 teatment (control Maz MmuFeuguaniy
1 X > ' a LY ey
uhan@sei - 9) wudrwdeudidinuduiuiisduamnnh it uazdasimsgait Tae

? 3 =3 e a v :‘
mwzadsaundantidanuduiuiindgsadudasinisgaiie = -0.841%) wennnmaauda

:’ Y a

y 4 d w4 9 a da v w du P ¢4 <4
iuan ﬂlu‘lﬂmﬁﬂuﬂxu’muﬂm’e}?}muaﬂﬂJJﬂ’Jmﬁiqu‘ﬁﬂUﬂﬁﬂﬂu‘lmﬂ ﬁ'lﬁSUlﬂ@iFﬁuﬂlﬂﬂ
9 g a o o dw & 9 o :’ 1 a v W ETEN
’frgilmﬁmlﬂ'l‘lllﬁllwuﬁﬂ‘U‘VNﬂ’lmiuﬂﬂﬂ‘nmxaﬂi‘lmiﬂﬂ‘u'l . llﬂﬂzuﬂq']uﬁnwuﬁiﬂa‘ﬂﬂ

: .
RWINUBATINIAN (r = -0.809*+)
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as

4 ! LY. ] o '4
ﬂ'lﬂsi’ﬁ 9ﬂTc’T‘HﬂNWU%SSﬂ’J'Nﬂ‘CMﬂ']W‘Uﬂ\i!.llﬁﬂwuﬁ

¥

yEnEaznameaTHIe UL AL
4 v 2 o o 2 4
mies 28 Wu/aieiug lauaaoaAns control uazmadengunmlundas (SG =
ATeeMNATg Y, FE = Aamseniuanmly, EC= mmsm“lvl*?h IMB = 9931
¥
msqevh, ET = Eccentricity, PHS _ wedudsiauds, sw = vhmiin 100 e,

Y e a 4 od o
scw = tmindedunda, psC = nlefidudtedunaa)

ET PHS SW SCW PSC
(%) (ns1008dR)  (un. Auda) (%)
SG -0.062 0.070 -0.094 -0.133 0.035
FE 0.016 0.027 -0.077 -0.075 -0.036
EC 0.106  -0.299** -0.121 -0.100 -0.153*
IMB 0105 -0.841%*  0521%*  0552**  -0.809**

* = ﬁmmmnsihaﬁ'umaﬂﬁﬁﬁszﬁu 0.05 1ta2 0.01, A& AL

AONEY incubator weathering ﬂﬁﬂmmmaﬂwuﬁﬁamﬁmmﬁaativﬁEN 4 ﬁuf/mtx
#u§ fle GC10848, GC2796, @3.1 1Az GC10981 ffiiFinoy Cacato ) Srtudainia 4
wug/awwuquumﬂﬂzﬁmmmwuﬁimaNﬂmmwmmmaﬂwuqn‘uaﬂymsmqmnmw-
wsaEa lanasATa 3 treatment (control, masdeunuanlunlas 192 incubator weathering)
@5NA 10) HavIAMTiATIZH wud i audedinmduiufunnueninaTgiuaza
matih i umummﬁuﬁuﬂné’%ﬂﬁué’«ﬂﬂmiﬂmfw(r = 097 wnamdauas
Lﬂamuﬂmﬂuummmqnummﬁuwuﬁ ﬂuammﬁﬂﬂm Tﬂmnwwzamqm weddudite

"rgumaﬂummauwuﬂﬂamﬂ‘uam1mi AT (¢ = -0.801*%)

ioTinaie ﬁmmﬁuﬁuﬁsm’iwﬂmmwmaqmﬁﬂﬁuﬁﬁuﬁ'ﬂymzmqmumwmmm%ﬂ
AWIEeq 4 Wu/ameiug 7 figadangn1e1Ada N incubator weathering M3 1) wuh
TiiBanaTINeNNATITH Loy aﬁﬂmiﬂﬂmmmu'ﬂummﬁuwu'ﬁﬂumqaﬂym"mqmﬂmw
YBnAn TasfinnnaeninasgIy ua°'as\i‘lnﬁﬂﬂuwmqmmmauwuﬁnfumammuau

alefiudiderdunin
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A9 10 Aemduiufszrinanmveaudaiug fudnusmanonmveandaiug
Smdeq 4 WuF/aeRug (GC10848, GC2796, A3.1 uaz GC10981) Taanana
T';{i 3 treatment (control, nméauﬂmmwiuuﬂm I8¢ incubator weathering)
(SG = A BANIATFIY, FE = AnneenTuaninls EC = amsi W, iMB =
ﬁﬂﬂmsg\,mﬁrm ET = Eccentricity, PHS = tlefidudndauds, sw = timiin 100

d o a A d 4 <4 d
wila, scw = thminileduide, PSC = wefdudigedumia)

ET PHS SW SCW PSC
(%) (N/100I8A) (U, Avda) (%)
SG 0.024 0.377* -0.257 -0.112 0.088
FE 0.159 0.225 -0.262 0.091 -0.106
EC -0.026  -0.587** 0.162 0.175 -0.157
IMB 0.279 “0.973%%  0.495%* 0080  -0.801**

=

* 0% = JAaNUUANANAUNNADANTZAL 0.05 Liag 0.01, Audieiu

LY a o

3 1 YY) ' o w @
maedl 11 manduRuisevnivganmvsuuaaiug fodnsaznenmenwyeundaiu g

Tavdes 4 Wus/meRug (GC10848, GC2796, 3.1 Uag GC10981) fiseawu

TémeldanTn incubator weathering (SG = AITWIBAMIATIIH, FE = AI1M48N

Tuanwld, Ec=dmsiludy, IMB = Sasinseah, ET = Eccentricity,
¥

:‘ o/ L] ar A
PHS = wefidudmdauis, SW = Mhmin100mda, SCW = dmiingey

o d : ]
wae, PSC = weddudieiuan)

ET PHS SW SCW PSC
(%) (n/100wda) - (un. Auda) (%)
SG -0.354 0.778%* -0.324 -0.238 0.652*
" FE -0.066 0.242 -0.309 0.181 0.389
EC -0.217 0.162 -0.091 0.022 0.118
‘IMB 0362 -0.957%* 0.501 0.209 ~0.720%*

o

* #% = NAUUANANAUNNATANILAL 0.05 4az 0.01, A9y

r
/
A
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funummadaiugisluszniviouasndamaduing  Snvuznameamusauialag
1 a a g g ¥ 1 4 v g v doqy d o o
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1 1 ¥
fnudrmusomndeuquam ssnnil¥msgmileundafamsyzaedmiediag
(Calero e al. 1981 ; Yaklich et al. 1986)
-1 o o a8 W & 3 aa ¥ @ dw £
waaudsiidudndnyueniamunisnwveauiaifiauduiusfuanudmuniu
@iamsLﬁauﬂmmwmaqmﬁﬂﬁuf@ons et al. 1978 ; Dassou and Kueneman. 1984 ; Horlings er
Y [ 1 a =3 & e 1 ) o 2 9 3’;‘ v ¥
al. 1994) ATUAILMUAING1 HAINmAALTdadauventehundags Sevi i
T ludald9(Calero er al. 1981 : Kuo. 1989) FofianMsYsIeIngHwidumathves
: LY 4 4 4 L . ) o
U1 tazmslanswin wax edraaluileote epidermis woabefumda(Calero e ol 1981) T
¥ ¥ 1 -
manaasatinuh waauddanuduiuitumsgal dadiuvedBeundauazuuinves
] 4 Y @ a L) 1
waa MIfinyIiiisaeandesiTunaaessveainInmmansaingn
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