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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 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 |) unweathering or control
(seeds were harvested at physiological maturity), 2) field weathering (seelds 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

having resistance to field weathering were SJ1, GC2796, GC10843 and GC10981. Such

resistance may be due to the presence of hard seed and/or high percent of seed coat.
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17.976 n. Tagnquitdammndadnizeglugie 10.195-11.633 ldud Wu/aeRus Ge1os4g,
3.1, GC10981, @m.1, PK462, GCI1101, GC9984 mz GCl0215 Tuﬂauu GC10848 uaz
GC10981 mmﬂmaﬂmﬂ'ﬂaﬂ mmﬂaswuﬂmaquuu WU nmuﬂﬂﬂﬁmmmmmﬂﬂ
willesidudndaudanniiqails 69.333% IGTTIT CIRICETR ROV I R e Wui/me
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L
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GC4796, U1.1, 1.5, GC4120, GC4637, GC7231 Uae GC3318 njuiuintiofidudiudauds
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a = a 4? 3!
Unavasudainaiutiag

4 1 A o W qy W o sd 7 4
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@ P y n,.: ] [ A g o
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Fanasa fuoudody  dwini0  aefidud
wia wan (M) wiaud @)
CAEMIA)
Control 14,341 13333
Field weathering 14.195 7.047
Incubator weathering - 1.769 1.238
Wug/aneiug(e)

GC10843 Svha 10,195 69.333
GC2796 Findeq 15.965 0.000
an.l RGN 10.795 0.000
GC10981 Fvhana 10.195 14.667
N2 Findoq 14235 0.000
1.2 dindes 17.096 0.000
GC11254 GIGTY 16.690 0.000
W3 findeq 14.001 0.000
GC4796 GO 13.603 5333
GC11101 Gk 11.454 13.333

1.1 Fiudoq 16.536 1.333
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AR 1 (Al9)

Fanaaos Sveuberiy  tminioo  nlefidud
waa wia () wieuds )

an.l Fimdoq 10.448 0.000
%160 Findoq 17.976 0.000
A9.2 ~ dimdes 13.497 0.000
A4 Findeq 14.327 0.000
9.5 Hirdoq 17.303 1.333
GC9984 Findos 11.622 0.000
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GC2679 RIRGRY 15223 0.000
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GC7231 finfeq 15.107 8.000
PK462 fnao9 10.225 0.000
KUSL-20004 T fHides 14.850 0.000
GC10992 GIRe 14.705 0.000
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GC10950 GICe! 13.916 17.333
GC3318 e 13.567 5333
LSD.(0.05)(A) 0.475 5538
LSD.(0.05)(B) 0.581 7.440
C.V.(%)(A) 207 3390
C.V.(%)(B) 3.55 63.86
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GC10848 wewuininfeddudiveumanlndimoatu 18ud Geio215 uae GCT231 dau
w o 4 s o w v LA i g
Wugilinlesidusitefuadadifign fla an.2 WujmeiuiduqidalesSudidedunialng

RETUAL an.2 1A 4.1, ¥1.60, GC2679 1ag GC4637

MINA 2 AURALYBIANEUSTINAIEATMN 3 BNum(A1 Eccentricity, Tminibeiuda uaz
¢ o o Y [~ @ -] o & : ac W 1
Wediduaweiuuda) veedunaes i umMI@eNguA e 3 35ms(a) fud

L § S u A w4 /3 44 y g L
Eccentricity, WINUNEIDULNaA Uas Lﬂ@ilcﬁuﬂmﬂHuluaﬂﬂlﬂﬂﬂ?l:ﬁﬁa\i 28

Wu/aeiug @)frunadeugunmluulag
3 \ & o WD) & il dd LA ¥
Fanaass Eccentricity imtindedy  pledidudiberiu
aaun.AuEa) waa (%)
3MI(A)
Control 0.6235 11.346 8.227
Field weathering 0.6257 11.536 R.214
Incubator weathering 0.0806 1.498 1.388
Y] ['d w o
NUT/ATONUT(B)
GC10843 0.5638 10.233 11.208
GC2796 0.5467 9.317 8.403
1.1 0.7099 10.900 R.445
GC10981 0.4729 9,717 8.650

fnz 0.5578 11.317 6.783
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Faneano Eccentricity {mﬂmﬁaﬁn WodFudidadu
wanaun.auda) e (%)

W2 0.6642 11.550 7.701
GC11254 0.6969 11.500 8.267
.3 0.6016 11.483 7.396
GC4796 0.6012 9.667 7.971
GC11101 0.6936 10.333 8.935
U1l 0.6220 12.550 7.041
an.l 0.5449 12.167 8.440
Y.60 0.5728 13.8317 7.190
9.2 0.6096 11.633 7.691
9.4 0.6285 12.050 8.350
9.5 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.(0.05)(A) 0.0392 1.003 0.762
LSD.(0.05)(B) 0.0161 0.632 0.445
C.V.(%)(A) 3.71 545 5.65
CV.(%)(B) 2.67 431 4.64
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L4 [ '

mefl 3 Areenmasg v uLAaR UM Eeq 28 Wuf/muiug ndanndmmsiden

£ q

AU WIN control, MaTouguIWIuLla (feld weathering) 1A%  incubator

weathering
ﬂ??ﬂ\i@ﬂﬂd?ﬂiﬂ?‘u(%)
fuf/meiug  Control Field Incubator i LSD.
weathering  weathering (0.05)A)
GC10848 96.00 77.33 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 7733 0.00' 55.56
W2 94.67 83.00 0.00 60.89
GCl11254 49.33 20.00 0.00 23.11
%113 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 38.00 16.00 0.00 34.67
.60 89.33 84.00 0.00 57.78 21.17
792 88.00 6533 0.00 51.11
7.4 97.33 82.67 0.00 60.00
9.5 100.00 89.33 (AR of|
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 5733 0.00 4133
GC10215 62.67 33.33 0.00 32.00
GC7231 57.33 3733 0.00 31.56
PR4G2 85.33 65.33 0.00 50.22
KUSL-20004 74.67 28.00 0.00 34.22

GC10992 40.00 2533 0.00 21.78
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M5 3 (o)

ATTNNBNNIATTIH(%)

ﬁuﬁ/awﬁuﬁ Control Field Incubator Lﬂaltl LSD.
weathering weathering (0.05)(A)
GC9822 60.00 40.00 10.00' 33.33
GC10950 81.33 40.00 0.00 40.44 21.71
GC3318 88.00 49.33 0.00 45.78
gy 79.09 55.33 638 46.94
LSD.(0.05)(B) o 17.42
C.VA%)A) 19.89
C.V(%)(B) 22.96
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1 incubator weathering 1A 84 TUH3990 29.33-45.33% (M91ef 4 AeRuATAI

E]

WiusegeTige o GC10981 soemant 1dn GC10848, 0.1 Az GC2796 Mgy dIURUG/

v e My ] Y 1A v A '
aoiuauguenmile ldonil luawsethuinseaeyld Taslmgramudorsuiilénd1n

v
vuE umsAnyInIINeenNIATgIU

1 ! o 4 o 4
ﬂﬁ']\iﬁ 4 mmqaﬂ“luﬁmw"l.i(mmuwxsﬂ UBHUUAANHUTOUH

= v @ d &
894 28 Wu/aeRug was

NAAUMFeNAUA NN control, MITidouquAWlUNIRY (field weathering)

482 incubator weathering

anusenluaanls)
Wuf/meiui  Control Field Incubator wo LSD.
Weathering weathering (0.05)(A)
GC10843 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
GC10931 72.00 57.33 4533 58.22
an2 85.33 70.67 0.00' 52.00
%2 93.33 86.67 0.00 60.00
GC11254 52.00 26.67 0.00 2622
W3 78.67 28.00 0.00 35.56
GC4796 76.00 53.33 0.00 43.11
GC11101 73.33 48.00 0.00 40.44 16.54
1.1 53.33 33.33 0.00 28.89
.1 82.67 33.33 0.00 38.67
1460 82.67 81.33 0.00 54.67
M2 90.67 56.00 0.00 43.89
1.4 90.67 72.00 0.00 54.22
s 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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ATNN 4 (D)

anusenluanin’ls ()

ﬁuﬁ/ﬁwﬁuf Control Field [ncubator mf?’,lﬁl LSD.
Weathering ~ weathering (0.05)A)
GC4637 62.67 40.00 0.00' 3422
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 34.22
GC10950 78.67 36.00 0.00 38.22
GC3318 86.67 42.67 0.00 43.11
mie 74.43 49.95 547 43.23
LSD.{0.05)(B) ) - 15.19
C.V.(%)(A) 16.36
C.V.(%)(B) 21.69
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weathering
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Wuf/meiug 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
731 165.00 170.67 171.67 169.11
GC10981 12533 . 135.67 131.33 130.78
an.2 188.00 202.33 0.00' 130.11
12 191.00 193.00 0.00 128.00

GC11254 184.67 202.33 0.00 129.00 18.96
T3 198.00 204.67 0.00 134.22
GC4796 180.67 180.67 0.00 120.44
GC11101 96.67 128.33 0.00 75.00
U9l 245.67 244.00 0.00 163.22
am.1 171.33 190.33 0.00 120.56

YU.60 213.67 210.33 0.00 141.33
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FIITNN 5 (A9)
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E]ﬂiﬂlﬂ']iﬂﬂu‘](llﬂ, /14aa)

fui/mewug  Control Field Incubator mio LSD.
weathering weathering (0.05)(A)
w2 177.67 196.67 0.00 124.78
a0.4 184.00 183.67 0.00 122.56
7.5 163.33 172.00 0.00 111.78
GC9934 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 1193.67 0.00 - 125.67
KUSL-20004 228.00 246.33 0.00 156.44
GC10992 186.67 197.33 0.00 123.00
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
M3y 168.20 182.84 2021 123.75
LSD(0.05)(B) 17.24
C.V.(%)A) 6.76
C.V.(%)B) 8.62
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weathering
ﬁimiﬂﬂﬂﬁ‘l(us/cm/g.seed)
Wuj/meiug - Control Field Incubator mds - LSD.
weathering ~ weathering (0.05)(A)
GC10848 32,51 42.99 129.32 68.28
GC2796 §5.47 9156  106.75 94.60
LN 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
%11.2 55.97 59.40 0.00 38.46

GC11254 65.31 114.46 0.00 59.92
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Wuf/mefug  Control Field Incubator mie LSD.
weathering  weathering (0.05)(A)
¥2.3 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
el 65.50 80.38 0.00 48.63
an.l 59.97 136.47. 0.00 65.48
1360 56.30 75.91 0.00 44,07
792 55.16 81.76 0.00 45.64
q9.4 50.63 60.66 0.00 37.10
q9.5 4351 61.53 0.00 35.01
GC9984 4237 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
Wiy 63.85 96.90 19.42 60.06
LSD(0.05)(B) 19.27
C.V.(%)(A) 17.18
C.V.(%)(B) 19.85
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u’ a : = 4
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ET PHS SW SCW PSC
(%) (n/100wdA)  (un. Auda) %)
SG 0.024 0.377* <825V -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%* 0.080 | -0.801%*

* 0% = I TULANATNAUNNADANTZAL 0.05 Lag 0.01, AU AL

maNed 11 manduiudren equnmesdeiug fudnuasmemenmysaderiug
dunfies 4 Wuf/meRug (GC10848, GC2796, 1.1 uaz GC10981) fisoaan
1&na 1@ incubator weathering (SG = ATMMNBNUIATIIY, FE = ANIBA
Tugawld, Ec=amsihldi, mB = é’mﬂms@‘m{n, ET = Eccentricity,

4

:‘ -4 o 9 L g
PHS = wefduamdauds, SW = thmin 100 mda, SCW = dwmindery

< sd LA Y d .
an, PSC = wlasuaevuiuaa) -

ET PHS SW SCW PSC
(%) (n/100mdan)  (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 .- -0217 0.162 -0.091 0.022 0.118
IMB 0.362 -0.957+* 0.501 0209  -0.720%*

0 = JaNuUAnANAUNNaaANTEAL 0.05 UBE 0.01, Amudiau
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