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Abstract
A51n1U8 vdUN1T ANNNTAT NITUN quun 91U uag 2518nwad Yy

Sirakan Khayankarn, Nipaporn Punara, Sumana Jumpa, Waraluck Boonmachai

Seed qualities of soybean var. Chiangmai60 as 3 vigor levels namely high medium
and low under cold and ambient storage were studied. The experiment was arranged in
split-split plot design in Completely Randomized Design (CRD) with 4 replications. Two
storage conditions were controlled temperature 15 °C- 45% RH and room temperature (25-
35 °C, 76-91%RH) as the main plot. Five packaging consisted of 1) Foil bag 2) Foil vacuum
bag 3) Polyethylene bag 4) Polyethylene vacuum bag 5) Woven bag were sub plot. The
results revealed that soybean seed storage after 10 months in a Foil vacuum bag at 15°C-45
% RH had higher in germination percentage tested, vigor by accelerated aging (AA) and
germination index than those of woven bag. Soybean seed as high and medium vigor storage

in a Foil vacuum bag at 15 °C, 45 % RH could store for 8 and 4 months respectively.
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MNLNUNITNAABILUU Split plot design in Completely Randomized Design (CRD) 4117

3 91 Usznaunie

Main plot e d@nmnisiusne 2 anan lawn inusnweamgiives waz Hesniuanaaumgiuas

Y

ANUTIUTUANS (15 °C, 45% RH)

Sub plot fie AMTuzUTIPUNITAUTIE 5 ¥ia

1. ussqlugarlagsuuna 20 x 30 Y. WNALUUEINTA

2. UsTglugeesAvuIn 20 x 30 9u. ldunAkuyagaINIA

3. UTRlURINaNERn PE vuin 20%30 9y vun 160 LA unAkUUaaINIeA
4. usTglugewaain PE vu1a 20%30 gy vt 160 luaseu ldunanuuasainiea
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1. ANuLdausesn (Accelerated Aging Test < 55%)
2. AnUdansaiunans (Accelerated Aging Test 55 — 69%)

3. A2ULTILIIGT (Accelerated Aging Test = 70%)
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nN35378 AT AVIHUTINIIUIUNA ATIHUTITIN

gaunilvios  15°C, 45% aamivies  15°C, 45% aumigivies  15°C, 45%

ANINNISINUINEN

15°C, 45% RH 73a 69a 53a
QN ilvies 65b 60b 42b
Fotest . . .

CV. 3.2 4.1 6.8
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szzIaMAUSNE (Mmonths)

anwnsiiudne (E) MYUUIIY(P) .
0 2 4 6 8 10 Anedy
. Foil bag 80 83 86 75 64 60 75ab
. Foil vacuum bag 85 86 84 79 72 64 78a
. Polyethylene bag 84 70 86 71 66 57 72ab
15 °C, 45% RH
4. Polyethylene vacuum bag 83 84 85 75 65 68 T7a
. Woven 83 76 70 61 55 43 65b
Aadey 83 80a 82a 72ab 64bc 58c 73
. Foil bag 80 62 72 69 59 45 6dab
. Foil vacuum bag 85 78 71 68 64 60 T1a
. Polyethylene bag 81 70 71 64 55 63 67ab
VAR
. Polyethylene vacuum bag 82 71 73 58 60 55 66ab
. Woven 80 61 59 36 53 43 55b
Anade 82a 68b 69b 59bc 58bc 53¢ 65

LSD0.05 (E) = 0.15
F-test (E) = **
CV. (E) % =3.20

YMean within the same column followed by the same letters are not significantly different by LSD

LSD0.05 (P) = 0.12
F-test (P) = **
CV. (P) % =3.20

LSD0.05 (Ex P) = 0.42
F-test (ExP) = ns
CV.(ExP)% =208

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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szzIaMAUSNE (Mmonths)

anwnsiiudne (E) MYUUIIY(P) .
0 2 4 6 8 10 fnedy

. Foil bag 84 70 87 66 56 45 68ab

. Foil vacuum bag 88 78 83 76 65 63 75a

. Polyethylene bag 89 70 81 75 61 56 72a

15 °C, 45% RH

4. Polyethylene vacuum bag 81 78 85 77 51 57 71la

. Woven 83 63 62 57 48 45 60b

ALade 85a 72ab 79ab 70b  56c  53c 69

. Foil bag 84 54 67 a1 81 46 62a

. Foil vacuum bag 80 79 66 55 65 61 68a

. Polyethylene bag 82 75 62 43 51 40 59ab

VAR

. Polyethylene vacuum bag 80 74 61 49 52 51 61lab

. Woven 83 58 a4 43 34 43 51b

ALaae 82a 68b 60bc 46d 57cd 48c 60

LSD0.05 (E) = 0.89
F-test (E) = **
CV.(E) % = 298

YMean within the same column followed by the same letters are not significantly different by LSD

LSD0.05 (P) = 3.093
F-test (P) = **
CV.(P) % = 7.63

LSD0.05 (Ex P) = 3.16
F-test (Ex P) = **
CV.(ExP)% = 7.35

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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F2LLIAINTTAUTNYY (Months)

anwnsiiudne (E) MYUUIIY(P) :
0 2 4 6 8 10 @Ay
1. Foil bag 80 67 62 46 36 25 53ab
2. Foil vacuum bag 81 64 63 55 a1 36 57a
3. Polyethylene bag 84 62 56 50 31 37 53ab
15 °C, 45% RH
4. Polyethylene vacuum bag 81 60 58 56 a5 43 57a
5. Woven 86 53 a7 37 28 25 46b
A 82a 61b 57bc 49c  36d  33d 53
1. Foil bag
82 a7 41 43 30 18 a3
2. Foil b
oft vacuim bag 84 52 42 41 33 14 44
3. Polyethylene bag
e 82 49 31 35 30 29 43
UNHUUDY
4. Polyethylene vacuum bag
81 53 39 38 28 12 a2
5. Wi
oven 8 49 40 25 25 13 39
AR 83a 50b 39c 36c 29c 17c 42

LSDO0.05 (E) = 1.635 LSD0.05 (P) = 1.542 LSD0.05 (Ex P) = 2.181
F-test (E) = * F-test (P) = ** Ftest(ExP)= ns
CV.(E) % = 4.36 CV.(P)% = 3.08 CV.(ExP)% = 3.05

YMean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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15197 5. mavesanmwandenlun1sifiusne vlinvesnsuzussy seanusilunissenveaudn

v

saa 4 ! ) I3 a
‘Uﬁqﬂ/lllﬂ'NiILLsUQLL?QQ\Tﬂ@‘ULﬂUiﬂ'@WLUU?%EJSL?IQW 10 19U

@ @
2LLIAINTTAUTAYY (Months)

anwnsiiudne (E) MYUUIIY(P) :
0 2 4 6 8 10 ALedY
1. Foil bag 15.99 15.13 15.74  15.95 14.17 13.09 15.01a
2. Foil vacuum bag 15.41 15.16 15.21 14.45 15.67 14.01 14.99a
3. Polyethylene bag 15.85 15.05 14.21 14.15 11.71 12.24 13.87b
15 °C, 45% RH
4. Polyethylene vacuum bag 1590 1535 1097 1144 1441 1253 13.43p
5. Woven 15.89 1407 1152 9.33 11.25 12.88 12.49c¢
ﬁ”lLa?iIEJ 15.81a 1495b 13.53c 13.06c 13.4d4c 12.95c 13.96
1. Foil bag 15.99 14.14 13.29 12.56 11.90 10.41 13.58a
2. Foil vacuum bag 15.41 1403 1197 1235 11.98 10.78 13.15a
3. Polyethylene bag 15.85 1356 1185 1154 10.51 10.14  12.66ab
VAR
4. Polyethylene vacuum bag 15.90 13.85 1203 1294 12.14 10.35 13.37b
5. Woven 15.89 1240  10.38 9.46 8.56 9.62 11.34c
A 158la 13.60b 11.90c 11.77c 11.02d 10.26e  12.82
LSD0.05 (E) = 3.35 LSD0.05 (P) = 7.85 LSDO0.05 (Ex P) = 11.11
F-test (E) = * F-test (P) = ** F-test (Ex P) = **
CV.(E) % = 12.74 CV.(M) % = 15.27 CV.(S) % = 13.51

YMean within the same column followed by the same letters are not significantly different by LSD
“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01

PN 12 970 32 Wi
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v

saa 4 ' & o I3 =
UﬁquiJﬂ'NNLLSUQLLiQU'TUﬂa'NﬂGULﬂUiﬂUWLﬂuigﬁznaq 10 1m9U

Storage period (months)

anwnsiiudne (E) MYUUIIY(P) :
0 2 il 6 8 10 Auedy
- Foil bag 1549 1455 1369 1253 1535 1544 14.51a
- Foil vacuum bag 1491 1458 1519 1345 1482 1594 14.82a
- Polyethylene bag 1535 1447 1467 1168 1382 1182 13.64b
15 °C, 45% RH
4. Polyethylene vacuum bag 1540 1477 1393 1197 1058 1093 12.93c
- Woven 1539 1349 1077 1232 1113 682  11.65d
AaaY 1531a 14.37b 13.65c  12.39d 13.14c 12.19d  13.51
- Foil bag 1549 1420 1177 1131 1232 1253 1294a
- Foil vacuum bag 1491 1362 1327 1223 1290 11.00 1299
- Polyethylene bag 1535 1406 1275 1046  11.90 990 12.40a
VAR
- Polyethylene vacuum bag 4540 1411 1201 1075 866 901  11.66b
- Woven 1539 1410 885 11.10 921 490  10.59c
AaaY 1531a 14.02b 11.73c 11.17cd 11.00d 9.47e 1212
LSD0.05 (E) = 0.28 LSD0.05 (P) = 0.33 LSD0.05 (ExP) = 0.476
F-test (E) = * F-test (P) = ** F-test ExP) = ns
CV.(F) % = 4.11 C.V. (M) % = 3.99 CV.(S)% = 193

YMean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01

PN 13 970 32 Wi
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v

saa 4 o 1 2 o &, 2
‘Uﬁqﬂ/lllﬂ'NlILLsUQLL?QmWﬂQULﬂUiﬂ@"ILUu53EJSL':I@'W 10 19U

szazaAUTnE (months)

anwnsiiudne (E) MYUUIIY(P) .
0 2 4 6 8 10 eade
1. Foil bag 13.8 12.06 10.69 10.9 9.35 8.49 10.88a
2. Foil vacuum bag 13.22 12.69 10.41 10.83 1054 8.68 11.06a
3. Polyethylene bag 13.66 1298 1082 1082 994 882 11.17a
15 °C, 45% RH
4. Polyethylene vacuum bag 1371  11.28 1083 1041 937 831 10.65a
5. Woven 13.09 11.01 9.85 9.69 856 523 9.57b
ALade 13.50a 12.00b 10.52c 10.53c 9.55d 7.91e  10.67
1. Foil bag 13.8 10.78 9.83 9.41 9.49 8.27 10.26a
2. Foil vacuum bag 1322 10.85 9.54 9.94 9.65 835 10.26a
3. Polyethylene bag 13.66  10.97 9.42 9.54 9.82  8.09 10.25a
VAR
4. Polyethylene vacuum bag 13.71  10.27 9.21 9.35 931 792 9.96a
5. Woven 13.09 9.82 7.51 6.75 712 658 8.48b
s 1350a 1054b 9.10c  9.00c 9.08c 7.84d  9.84
LSD0.05 (E) = 0.623 LSD0.05 (P) = 0.471 LSD0.05 (Ex P) = 0.671
F-test (E) = * F-test (P) = ** Ftest(ExP)= *

CV.(E)% = 6.32 CV.(M)% =11.48 CV.(S) % = 633
YMean within the same column followed by the same letters are not significantly different by LSD
“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01

PN 14 970 32 W



AUV TIVBIUAATUT

ANNLDLIILAETENI9LI9018UBNIINAILIBNTITNANIINANINNITAUSNYT A1TULUTTY

o w

LarszeslIands Julnarinliaiuutusdasdsnisissengunndaiuegredded dynieada

o

=3 [y & [ d‘

(M157971 8 -10) Nd1vAe WwAaNugiIMATAUSNYIA 15 °C, 45% RH finruuduselagdsnisss
A °o w < 0 = [ ad '
91g1aiy 53 46 Uay 43 MUEIAU ANULTINTIES UTuNand uagan BellmnuudausdlagiBnisiseeng

' 2 o v Ay Ao o = W o w I
Q\Tﬂ'ﬂ"lﬂ’]ﬁLﬂUﬁﬂTﬂ']vaJWa‘mﬁﬂiJﬁaQVﬁJﬂ’J73JLL6UQLL53LQaEJLV]WﬂU 35 33 1ae 30 fUAIRUAITULLUILTY

Y

v A 3

dlofiansandvanasausening 2 Jade fie anmmsiiusnwinazniwusussgiinayilinnuudeuss

'
Ly [

Ine3Bnsisiorguansaiuneeada nanfe waniugiurdediiiusnunlugensesd uaz g PE wne

'
aa

LUURYINIA LAUTIDIAIUANQUUOTN 15 °C, 45% RH fiauudauselagiBnisisionganasiey

N31N15U559LUgeNT0sd Lavgd PE WWALUUSTIUAT Uag UssIluganaradnaiuniudiau tnewudn

[y

3 sala I3 i ° 2 o a 3 ax ] 1y ] & o ea
LﬂJa@WUﬁqVIﬂJﬂ’J’]@JLL%QLLﬁQQQﬂ@uu’]M’]Lﬂ‘Uﬁﬂ‘HW llﬂ':l']llLLGZNLLiQI@ﬂ?ﬁﬂqiLiﬂaqqa@aﬂu@ﬁ]ﬂ’Jr]L@Jaﬂwuqm

a I3 °
UAULTILIIUIUNAULAEAN

Tuvaefiszeznanisinuinwiinaibinnundusslaeisnissengunndieiu naife

44' 2 o a £ o o § v 4 ax ] a ] & o
LllaigﬁlgL']a']ﬂ’]'iLﬂ‘UiﬂU’]LWN%U@JN@VHIWF"I?WNLL‘?JQLL?QIWFJ')ﬁﬂWiLiQ@']E!Laaﬂaﬂaqiﬂqﬂﬂ@‘ULﬂcUﬁﬂU’]Iu

[%
v Y v

3 s o < ) & = 3 saa 4
mamwuqm 3 F¥AUAINULTILTNLBLAUT NI TUTEHZLI8T 10 LBy I@EJLNﬁﬂWUﬁqV]Nﬂ’J"INLWQLLﬁQQQ

2 v aa I ax ! ! & o a s & ¢
LﬂUWW@Qﬂ?U@NQWMQ@J@Jﬂ’J’]MLL‘?J\?LLiQI@EJ']ﬁﬂ’]iLﬁﬂ@qfﬁlaﬂaﬂﬁ]’]ﬂﬂQULﬂUﬁﬂU’] ADAN 72 LUBILYUR

v

wide 38 Wesiud diunisiiufigamgdvieaudaiuiinnuuiusanauinniinisiuinelu

wesruanangll Inefinuudaustlagdsnissseryanaan 72 wmde 8 wWeddusd Fadululu

Ly a

usafgriuluwdaiugidauudaUiunaisazdn nafe nsiusnwiiviesniuauanmgiay

Y] < & o s a ya & A a v & Vo & o q'
ﬁ’]m’]iﬂiﬂwqﬂquwﬂﬁLLﬁQGU@\TLﬂJaﬂWUﬁqﬂ'ﬁLﬂa@ﬂl@@ﬂ'ﬂqﬂ’]iLﬂ‘U‘VlQﬂJVTQlIWEN ﬁ]gLﬁubLﬂ?qﬂqﬁLﬂUiﬂU’Wl

(%
a Y

gaungiesiuiininuienndinisissegreudnnilieingangivenduanmidouvgiuay
ANFUFLTINSE Fusenszurunsuauedduludainnisdenveaudn Inavinlinnnuuduss

=3 o LU o v o & 4 [ r-:ll a v a < =3 ° '
YDWUAAF(IUYY, 2553) @QU‘U"NLU‘U?{’]L‘VWJI‘Mﬂ?ﬁLﬂUiﬂUWWQﬂJ‘VTﬂ@JW@QN@?WNLLGUQLLiQ“UENL@Jﬁ@@Wﬂ']']

Y

a

nsunwIgamgils °C, 45% RH H9n1uudansilagdsnisiseenguetudn (accelerated aging

aadwo %

test, AA-test) LB InAIULTswoRNAnTUSlnuAEndnN15NT LA ATUETINIUAMULTINT

IngdBnaissonguddfinsimiusengauanidnudaiugiinanuudusdagisnisiseyguasaunse

Wusnw i lauiu@sduns, 2529)

PN 15 970 32 Wi



13197 8. mavesanImwIndanlun1sAiusNY YlnveINITULUIIY AOANILIBNNALIILVDUNER

v

saa 4 ! ) I3 a
‘Uﬁqﬂ/lllﬂ'NiILLsUQLL?QQ\Tﬂ@‘ULﬂUiﬂ'@WLUU?%EJSL?IQW 10 19U

an1mn1siusnen (E)

NYuUzuITY(P)

szezaMAUSNE (Mmonths)

0 2 4 6 8 10

ARy

15 °C, 45% RH

. Foil bag

. Foil vacuum bag

. Polyethylene bag

4. Polyethylene vacuum bag

. Woven

72 63 60 59 63 39

75 67 63 63 59 38

74 52 33 43 35 42

70 64 60 59 51 54

71 a7 37 38 33 19

59a

61a

a6b

60a

41b

ARaY

72a  58b 50c 52bc 48c  38d

53

. Foil bag

. Foil vacuum bag

. Polyethylene bag

. Polyethylene vacuum bag

. Woven

72 62 55 12 4 5

72 51 43 33 6 16

72 66 53 19 9 8

72 a7 33 8 19 5

72 60 57 9 2 8

35

37

38

30

34

! A
ALRAY

72a 57b  48c  16d 8d 8d

35

LSDO.05 (E) = 5.33
F-test (E) = *
CV.(E) % =9.42

YMean within the same column followed by the same letters are not significantly different by LSD

LSDO0.05 (P) = 3.21
F-test (P) = *
CV.(M) % = 6.57

LSD0.05 (Ex P) = 4.54
Ftest(ExP)= *
CV.(S) % = 9.22

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01

PN 16 910 32 W
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v

saa 4 ' & o & =
UﬁquiJﬂ'NNLLSUQLLiQU'TUﬂa'NﬂGULﬂ‘UiﬂU']LUu538$L'JaW 10 1m9U

szezaMAUSNE (Mmonths)

anwnsiiudne (E) MYUUIIY(P) .
0 2 4 6 8 10 @Ay
1. Foil bag
63 62 52 47 38 31 49ab
2. Foil b
Off vactim bas 50 58 57 44 44 35  49ab
3. Polyethylene bag
69 69 54 49 28 37 51a
15 °C, 45% RH
4. Polyethylene vacuum bag
59 50 34 22 43 47 42bc
5. Woven
63 54 38 27 31 7 37c
A 63a 58a 47b 38c  37c  3lc 46
1. Foil bag
63 58 50 14 5 11 33
2. Foil b
Of vacuum bas 63 39 47 271 5 9 32
3. Polyethylene bag
Y 63 57 37 17 10 2 31
UNHUUDY
4. Polyethylene vacuum bag
63 54 33 29 30 14 37
5. Wi
oven 63 58 48 8 2 6 31
Fiade 63a 53b 43 19d 10e 8e 33
LSD0.05 (E) = 2.78 LSD0.05 (P) = 5.84 LSD0.05 (Ex P) = 8.26
F-test (E) = * F-test (P) = ** Ftest(ExP)= *

CV.(E) % =795 CV.(M) % =19.7

YMean within the same column followed by the same letters are not significantly different by LSD

CV.(S)% = 15.41

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01

PN 17 970 32 Wi
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[y

saa 3 o 1 ) I a
qumﬂ'J']iJLLGUQLL?QG]']ﬂEJULﬂUiﬂ‘H']LUu53’EJSL']a'] 10 19U

<@ [
JrHLIANUINYT (months)

annsiiuine (E) AYUzUTTYP) :
0 2 4 6 8 10 Alade
1. Foil b
o bag 54 58 47 38 18 23  40bc
2. Foil vacuum bag
54 50 49 57 41 29 47ab
3. Polyethylene bag
53 49 51 53 42 57 51a
15 °C, 45% RH et o
4. Polyet
ovetylenevacuum®ag 55 56 54 52 31 10 43b
5. Woven
55 42 23 33 23 27 34c
Lol 543 5lab  45b d46b  3lc 29 43
1. Foil b
ot bag 55 58 46 16 6 T 31
2. Foil vacuum bag
55 57 44 20 15 7 33
3. Polyethylene bag
. 55 49 36 10 19 4 29
RN EHIR
4. Polyethylene vacuum bag
55 50 23 10 26 22 31
5. Woven
55 49 30 5 11 7 26
Atedey 55a  52a  36b 12c 15 9c g
LSD0.05 (E) = 10.18 LSD0.05 (P) = 7.22 LSDO.05 (Ex P) = 10.21
F-test (E) = * F-test (P) = ** Ftest(ExP)= *
C.V. (E) % = 19.08 CV. (M) % = 15.97 CV.(S) % = 8.60

YMean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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[

M13°99 11, WavesanmwIndenlunisiiuine 87890 19ULUITY ABAIIN TUVELLAARUGAT]

I ! 23 [ A
ﬂ'J'WlILLSUQLLiﬂﬁjﬂﬂ@umUﬁﬂ‘HWLﬂu3$83L’Ja’] 10 DU

<@ o
JrELIANUINYT (months)

anwnsiiudne (E) MYUUIIY(P) :
0 2 4 6 8 10 ALade
1. Foil bag 1047 9.50 9.20 9.32 9.55 9.44 9.58b
2. Foil vacuum bag 10.84 9.57 9.20 9.37 9.16 9.25 9.57b
3. Polyethylene bag 10.78 9.37 9.45 9.47 9.56 9.49 9.69b
15 °C, 45% RH
4. Polyethylene vacuum bag  10.94 9.44 9.14 9.26 9.49 9.38 9.61b
5. Woven 10.06 1036 1095 1155 11.01 11.09 10.92a
Anady 10.62a  9.65b ~9.59b 9.79b 9.75b  9.73b  9.93
1. Foil bag 1047 992 9.38 9.43 9.82 9.89 9.82b
2. Foil vacuum bag 10.84  9.99 9.21 9.20 9.29 9.84 9.73b
3. Polyethylene bag 10.78 9.95 9.90 9.82 9.62 9.85 9.99b
RUNQIvIDY
4. Polyethylene vacuum bag 10.94 9.84 9.66 9.76 9.72 9.69 9.94b
5. Woven 10.06 1020 10.10  10.00 10.67 10.84 10.31a
Aol 10.62a 9.98ab 9.65ab 9.64ab 9.82b 10.02b  9.96
LSDO0.05 (E) = 0.06 LSD0.05 (P) = 0.047 LSD0.05 (Ex P) = 0.067
F-test (E) = * F-test (P) = ** Ftest ExP)= *
CV.(E) % = 6.32 CV.(M) % =1.14 CV.(S)% = 6.37

YMean within the same column followed by the same letters are not significantly different by LSD
“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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M13991 12, WavesdnmwIndenlunsiiusne ¥liarean1vuzUsTy AOAINTUTELLAARUGAT]

I ! <3 [ A
AU IIUNUNANNBUNUIN WU UTEEEIaN 10 LU

<@ [
JELLIALNUINYT (months)

dnmmsiiusnen (E) MYUUIIY(P) :
0 2 4 6 8 10 ALady

1. Foil b
Ot bas 1094 986 960 932 941 944 9.76b

2. Foil b
oil vacuum bag 1093 9.5 970 947 9.66 929 9.72b

3. Polyethylene b
oyethytene bag 1027 987 970 927 946 985 9.7db

15 °C, 45% RH

4. Polyethyl b
OYCINYIeNe vacuumBas 1670 903 985 972 981 969 981b

5. Woven
10.52 10.52 10.16 1092 1087 10.75 10.62a

ALRaY 10.69a 9.55b  9.67b  9.54b 9.64b 9.6b

1. Foil b
Ot bas 1094 991 968 950 932 981 986

2. Foil b
Oft vacuum bas 1093 987 976 940 947 971  9.86

3. Polyethylene ba
ey s 1027 992 963 989 987 1001  9.93

RUNQIvIDY et (
4. Polyet
oyethyienevacuum bas 1079 983 974 980 9.67 955  9.90
5. Woven
1052  9.88 9.65 1030 1037 1054 10.21
ALRaY 10.69a 9.88ab 9.69ab 9.78b 9.74b 9.92b  9.95
LSD0.05 (E) = 0.73 LSD0.05 (P) =  0.57 LSD0.05 (ExP) = 0.81
F-test () = * F-test (P) = ** F-test ExP) = *
CV. (E) % = 0.75 CV. (M) % = 0.52 CV.(S)% = 0.77

YMean within the same column followed by the same letters are not significantly different by LSD
“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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M15997 13, HaveddanImkIngenlun1sNusny) 1090 19UsUTIY oAU TUTBINAATY

4 o 1 ) o, 2
AT TIONBUNUTNENUUTLELIaT 10 LhBY

[

s

szezIaMAUSNE (Mmonths)

anwnsiiudne (E) MYUUIIY(P) .
0 2 4 6 8 10 ALRdY
1. Foil bag 1096 9.10 9.75 957 991 9.69  9.83ab

2. Foil vacuum bag 10.13 961 970 920 9.05 9.64 9.55b

3. Polyethylene bag 1035 9.05 970 947 991 9.89 9.73b

15 °C, 45% RH

4. Polyethylene vacuum bag  10.78 9.85 945 972 950 9.15 9.7db
5. Woven 10.89 11.00 1047 10.61 10.58 10.33 10.65a

friade 10.64a 9.52b 9.89b 9.7d4b 9.83b 9.87b  9.90

1. Foil bag 1096 9.42 9.69 9.89 9.47 9.56 9.83

2. Foil vacuum bag 10.13 959 965 970 962 937 9.68

3. Polyethylene bag 1035 994 989 989 975 995 9.96

VAR

4. Polyethylene vacuum bag 10.88 9.72 948 950 992  9.69 9.87

5. Woven 10.89  9.92 10.10 10.07 10.21 10.29 10.25

s 1064 972 976 981 979 977 992

LSDO.05 (E) = 0.18
F-test (E) = ns
CV.(E)% =176

LSDO.05 (P) = 0.27
F-test (P) = ns
CV.(M) % = 5.51

LSD0.05 (Ex P) = 0.38
F-test (ExP) = ns
CV.(S) % = 3.32

YMean within the same column followed by the same letters are not significantly different by LSD

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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Ysunauvaaasifnuniuwinnug

nan1IAnw1UTuaw field fungi 3 il Ae Cercospora kikuchii, Collectotrichum

truncatum, ag Fusarium sp. (§n¥uglATIES19VILTOTMANIFININAIANUIN 1 - 3) 1A8ias?

'
o [y

asranvluwdaiugiundesidianuuduswandeiu 3 szau waziiusnwiluanmnisiiivinw

AUz UIIINLANA1NAY WWuszeznal 10 Wew wul1 waanugauraesiiusnewi 15 °C, 45% RH

o v o«

n53any field fungi ndnsiusnwgaungiivies Inediusuia field fung insranuade wiriu &

Y

1.37 1.47 uag 1.42 Wasidud mua1au Anuwdaussgs Uiunans wagen 338u3una field fung 9

a

A3INUA NSNS LiTiaung Ieaniiuiuna field fung wdewindu 2.00 2.23 way 2.14
WoslFUA MmINAITUANULTILTY  WIaN1TUIBNENATINTENING 2 TPy Ao aninnistAusne ey
AVULUTTY wuIM IS nasmAuAuUTUIN field fungi 1AT29NU LaTNUIN Lmﬁmﬁuﬁfﬁamﬁm
o 3 A2 o a A A & = \ &

NnszRuANLIsiuinulugmatainauaziivsinaesiadeganinisiiulunvususs
wiindu Inediusunn field fungi 195IINURASNINNTINITUTIFLUGINTOEE wae genarafnylin PE

A a . = P ' Y] | )~
WWAZYEYINIARAZLNAKUUTTTNAT AUTu field fungi asanulddaauunn1siuedned
Wod AN 19add (m15197 14 - 16) drunavesszezialiusnyIwaaiugaimios wuii ssezna

<

Tunsfiusnwiudaiuglidunaiui 10 Weou dnaseuiunn field fung Tillauuansdieiu e

281NN UTIIUILTY Usina field fungi Tnsanuiiuwiliuanaslunnebiou Auusisuiy

AW
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AsNT 14, wavesanwwndedlunisiiusne vlavesnivuzussy seUlunamestesiinauiiu

[y

& sala < ' & o o, &
LHER ‘Llﬁj/lllﬂ'ﬂllLLGUQLLNQQﬂ@umUiﬂ‘H’]L‘Uu338$L’Ja’1 10 19U

szazaAUTNE (months)

anwnsiiudne (E) AYPUUITY(P) .
0 2 4 6 8 10 AuLRdY
. Foil bag 295 275 130 105 170 370 1.43
. Foil vacuum bag 195 280 050 080 210 350 1.39
. Polyethylene bag 210 310 09 105 275 270 1.37
15 °C, 45% RH
4. Polyethylene vacuum bag  1.95 135 130 055 160 4.05 1.23
. Woven 230 265 110 1.00 200 240 1.45
ALade 1.67 192 126 077 136 1.26 1.37
. Foil bag 210 145 145 110 1.00 110 2.10
. Foil vacuum bag 1.40 220 125 080 150 120 1.94
. Polyethylene bag 145 155 095 090 240 145 1.91
EAVHIZER
. Polyethylene vacuum bag. 1.80 295 1.00 0.10 0.70 0.85 1.80
. Woven 1.60 145 165 095 120 170 2.24
ALaae 225 253 102 089 203 327 2.00

LSDO.05 (E) = 5.38
F-test (E) = ns
CV. (E) % = 24.50

* Mean of 3 field fungi;

YMean within the same column followed by the same letters are not significantly different by LSD

LSD0.05 (P) = 1.18

F-test (P) = ns
CV.(M) % = 15.82

LSD0.05 (Ex P) = 1.67

F-test (ExP) = ns
CV.(S) % = 14.63

Cercospora kikuchii, Collectotrichum truncatum, and Fusarium sp.

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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M5Ne 15, wavesanwwindedlunisiiusne vdavesnivuzussy seUlunamestesiniauiiu

Y

<
bUAANU

saa 3 ! & o o, 2
ﬁq‘Vlllﬂ'J']ﬁJLLGU\TLLﬁQUWUﬂaWQﬂQULﬂUiﬂUWLTJ'UiSEJSL'JaW 10 19U

szazaAUTNE (months)

anwnsiiudne (E) AYPUUITY(P) .
0 2 q 6 8 10 AuRaY
. Foil bag
335 240 155 055 295 3.15 1.50
. Foil b
OFf vacuum bas 260 195 165 165 260 290 133
. Polyethylene bag
230 273 210 070 220 3.10 1.43
15 °C, 45% RH
4. Polyethylene vacuum bag
210 285 145 155 270 270 1.52
. Woven
225 245 165 0.70 255 3.40 1.57
AlaaY 218 141 167 055 132 168 147
. Foil bag
270 145 090 055 100 1.35 2.23
. Foil vacuum bag
180 175 165 085 150 1.55 2.23
. Polyethylene bag
- 1.60 1.45 200 0.10 135 210 2.19
UNHUUDY
. Polyethylene vacuum bag
300 095 205 020 1.25 195 2.17
. Woven
180 145 175 1.05 150 1.45 2.33
Alaay 252 248 168 103 260 305 @ 223

LSD0.05 (E) = 0.61
F-test (E) = ns
CV.(E) % = 26.63

* Mean of 3 field fungi;

YMean within the same column followed by the same letters are not significantly different by LSD

LSD0.05 (P) = 0.38

F-test (P) = ns
CV. (M) % = 27.03

LSD0.05 (Ex P) = 0.54

F-test (ExP) = ns
CV.(S)% = 23.14

Cercospora kikuchii, Collectotrichum truncatum, and Fusarium sp.

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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Y

<
bUAANU

saa 3 o 1 ) & 2
ﬁq‘Vlllf’n']llLLGUQLLﬁ\TW']ﬂEJULﬂUiﬂ‘H']LUU?%EJSL'J@'] 10 DU

szezanAusnE (months)

anwnsiiudne (E) AYUUITY(P) :
0 2 il 6 8 10 ALRdY
. Foil b
Of bas 200 240 235 045 137 270 142
. Foil vacuum bag
245 295 155 025 235 300 133
. Polyethylene bag
140 275 165 055 225 300 141
15 °C, 45% RH
4. Polyethylene vacuum bag
345 265 155 075 180 3.65 1.37
. Woven
250 265 270 095 325 280 156
ALRaY 196 160 149 091 137 117 1.42
. Foil b
Ot bas 195 145 115 105 145 145 188
. Foil vacuum bag
175 170 150 085 145 075 209
. Polyethylene bag
. 1.85 145 140 085 1.45 1.45 1.93
QZNW@JZWI@G
. Polyethylene vacuum bag
190 195 165 090 1.05 075 231
. Woven
235 145 175 090 145 145 248
ARAY 236 268 196 059 305 303 214

LSD0.05 (E) = 10.54
F-test (E) = ns
CV.(E)% = 23.42

* Mean of 3 field fungi;

YMean within the same column followed by the same letters are not significantly different by LSD

LSD0.05 (P) =  0.37

F-test (P) = ns
CV.(M) % = 24.76

LSD0.05 (Ex P) = 1.04

F-test (Ex P) = ns
CV.(S)% = 21.32

Cercospora kikuchii, Collectotrichum truncatum, and Fusarium sp.

“Mean within the same low followed by the same letters are not significantly different by LSD

** = significantly different at P < 0.01
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9. A3UNANIINARBILATTOLEUBLUE |

o Y = =

[ (3 < |3 &
LUAANUTDIINADINAIULUILIIEGT WA UWUﬂﬁ’]QUiiﬂqIUQQWi@Hﬁ I8 N PE WwaA

a [y

gayy1nia ushwifigamal 15 °C, 45 % RH aunsaiiusnwliuiu 8 uag 6 ieunudnu

Y

[

ATULDIUTS TnefinNNIONIIATIIL WaY AIIINBNMEINITII0TY kazANSIUNTeNTRLAN
v e = 2w a Y % = Y A Ao
Wuggean luvaeinisnusnulugaatafnauanansaiuinulilouu 4 Wweuludimdesid
AULTILTIEY wag 2 WeuludmiomTinnuunlusiunans uarn1yugfiussyiinliudad
AINBNUINTFIUAIEARD N15UTTYluInartafnatuliosaniluianiiinisiiudisanvas
91InMAvsoANNTUlAaEAIN TINNIIUTIN field fungi ANTIANUIINITNITUTIINILA VUL BTA

au Fadunwuzivangdmsunisinuineiudaiugsyezdumnty

10. n1suwauIvelUIgUsL el

V31U A0 1YULUTTININ AL mTUNSINUTI v A TUgI ImE eIl AIALIeNEIEn

9 Y

aa

anunsathusuldlunmsussqudniudtaniasdmiviminegliiuinensns nsuseiugumg i

Y
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11. A1vauna (d1d)

[y o Aa
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Ly
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12. 1BNE15919949

9293UNT ARTT. 2529. MINTITADULALIATIBAAMNMUAATLS. nqurTisdelnuns. nganne.

Jaan dufiuszan. 2540. waluladudaiug. N1A3RYAEns ANENINEINITIIUYIR,
UNMINEIRYAIVAIUATUNS WAL, d9va.

Judy Sunsuszialy. 2553, a35Inenwdaniug. n1AIrRYlsun ANEINYATUIMNING SN UASAIENS,
NTINNL

Bass, L.N. 1980. Flower seed storage and testing. Seed men’ Digest. 31: 38-41.

ISTA. 2020. International Rules for Seed Testing. International Seed Testing Association,
Bassersdorf, Switzerland.

Harrington, J.F. 1972. Seed storage and longevity, p. 145-245. In: T.T. Kozlowski (ed.). Seed

biology, vol. lll. Academic. New York.
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a v 1% d’l’ . .. Aa o [ v s A
AT 1. aNYLlATIES 19U LT DI Cercospora kikuchii NERUINULNAANUTN WG DI
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Ml 2. dnuazlaseasnwentas Collectrotrichum trancatum RANNAUWAANUGANME B

a
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MRl 2. Sneazlaseasventes Fusarium sp. ARANNAUWAATUGOINERN
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