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ABSTRACT Priming of seeds in 150 mM KCI at 10C
for 6 days was most effective in increasing germination
rate and shortening germination time. Germination rate of
primed seeds was increased to 96% which is about 14%
higher than that of non-primed seeds. Germination tem-
perature for better priming effects from primed onion seeds
was 10 to 15C which is relatively lower than that of
normal germination temperature of 20°C. Drying primed
seeds at 20°C for 5 hours resulted in best priming effects.

onion, priming, germination, priming agent,
priming concentration
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o] AjuirlH(Agrawal er al., 1988, Anthony & Barlow,
1987)0l &gt 27 A58 FAIAF st ol=e &
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Table 1. Germination percentage (GP) and germination rate (GR) of onion seed by the combined treatments of priming agent

and temperature.

Primed temperature

Seed treatment”

15C 20C
Priming Conc pe?czgzge Germ. rate pefizlr’t;ge Germ. rate
agent (mM) %) (%) %) (%)
Control - 79 68 79 68
100 75 74 77 76
150 75 72 66 66
Ca(NOs), 200 7% iy o 7
250 70 70 74 72
100 57 54 42 39
150 64 61 61 57
KNOs 200 71 70 48 47
250 : 69 67 67 65
100 63 62 46 43
150 73 70 57 47
NaNO; 200 70 69 65 57
250 77 72 53 49
100 81 81 82 82
150 91 90 89 89
Kkal 200 83 81 83 83
250 83 83 83 83
100 64 61 25 11
150 53 46 7 6
KsPO 200 34 29 3 2
250 20 19 53 47
100 67 55 2 2
150 54 47 11 11
NHNO; 200 59 55 3 3
250 69 64 6 4
-0.75MPa 73 63 79 73
-1.00MPa 71 65 77 70
PEG 6000 -1.50MPa 71 60 77 75
-1.75MPa 78 69 - 81 76
Significance GP GR GP GR
Priming solution (PS) ok *okok ok Kk
Concentration (C) * * * *
PSxC *ksk KKk *ookok s K

*Seed were dark-primed at 15 and 20°C for 4 days and dark-germinated at 20°C for up to 10 days.

*, *¥x %k o Significantly different at P<0.05, 0.01, or 0.001, respectively, using analysis of variance. Data are the means of

the six replications of 50 seeds.

oA ML 29, 49 D 6o, 10T AL Hel Aot B
glo) priming A2t Sk FAto] ul3ke] wohgol &Sk
oh. 9 2% Wobgo| di7 s0%uo} shze] Aok Az
2 10C o4 623t 15CA 49 Hei7t 242t 3.09% 3.1
U2 ol o UL} bY Hoted 0CE AYY 2E

Aol A priming X7 8tA] ok Ex}o] v|F Wolh g

A7ko| &t

Priming A 2}7}7t 5k Wolw|x] ¢fomA o]F 1 Jy}
£ I8t A2 4= Q&= priming A7 9 25 AL

o}F £ Q3 tHSuzuki et al., 1990).



194 UHEIX|(KOREAN J. CROP SCI.), 51(3), 2006

{Bkw .828kx

.828kx

.B28kx

Non-primed

Primed

Fig. 1. Morphological characteristics of primed and non-primed germinated seeds. ‘Chunjudaego’ seed were dark-primed in 150
mM KCI at 15C for 6 days and dark-germinated at 20°C for up to 6 days.

Haigh 5-(1986)3} Atherton} Farooque(1990)= priming
717kl 27\ grom wop 7|7ro] Aotk FEw MY
3} priming *2]7|7He AEof @t o 2 t(Bradford, 1986;
Khan, 1992). 3t priming oFA] % 5% 9} priming # 2] A|
o 2k Wolgi} ol g gy & FFE AR
(Dahal et al. 1990, Suzuki er al., 1990) ©]&H3d RQJIES
EgAor 24 o glojof gttt 2t 22 priming A
fAe] =t 7|7hE B EntEE 20T oA 4Y(Jeong
et al., 1994b), 5U(Argerich et al., 1989) W 7% (Alvarado
& Bradford, 1988)0]A] drolg skAF @ O @ ZAAQ S
of mutAo|lon, 1L 15C oA 6Y(Cantliffe er al.,

1987) 2 20C o 4] 6Y(Rivas et al., 1984), G 15T o]
A 2Z(Cantliffe er al., 1987; Gray et al., 1990) % 20°C of
X 2Z(Haigh er al., 1986), 12]1 o 20T o4 12
(Haigh er al, 1986) ¥ 15Col|A 43(Haigh & Barlow,
1987)0ll 4 74 a0k ato] 2 AY: Aolgh 4
HE Bk ® AbSE 15T o4 12A]7HCantliffe ef al.,
1987; Wurr & Fellows, 1984), AW =2 10ColjA 5¢
(Nerson & Govers, 1986) & 25C o)A 64 (Bradford et al.,
1988) A 2|7} ot 4 % FH £d4L8UF TEo &
Aol glek o] A9 priming A7 7|72 A=) whet
6A|7H(Sachs, 1977)0ll A 28U(Gray et al., 1990)7tA] X1



Priming X Z0|

Table 2. Effect of priming period and temperature on ger-
mination percentage and Tso on ‘Chunjudaego’
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Table 3. Effect of temperature on the germination rate and Tso
of ‘Chunjudaego’ seeds.

seeds. —
Germination condition Germination o7
Priming condition®  Germination percentage’  Tso* ] Seed percentage %
o . % d Tmnp.(C) y % «hyg
Temp. (C) Period (days) (%) (days) treatment (%)
Control 82.0 4.6 10 Primed 92.3" 6.8°
10 2 84.7 3.7 Control 72.0° 9.9
4 88.3 3.2 15 Primed 92.0° 4.0°
6 96.0 3.0 Control 82.7° 6.0°
8 92.3 3.2 20 Primed 96.3" 3.0°
15 2 84.3 3.7 Control 87.3° 4.4
4 94.0 3.1 25 Primed 94.7° 2.9°
6 82.7 3.8 Control 83.0° 3.4
8 80.0 4.1 30 Primed 81.7° 4.1°
20 2 81.3 3.6 Control 81.0° 4.7°
4 88.3 3.6 YSeed were dark-primed in 150 mM KCl at 15°C for 6 days.
6 74.0 16 *The Tso values were derived from total number of seeds ger-
minated.
8 713 4.1 "Numbers within columns followed by the same letter do not
25 2 72.3 43 differ significantly at the 5% level by Duncan’s multiple
4 56.3 4.2 range test.
6 55.7 44
8 48.0 - © 23} priming X2 %FAStE priming Xg] 717k} &
30 2 503 907 mof et 3 &t 288 WEE AUE 24T 4 9
4 373 - ooz AR A3t priming A2 7|7H} &9
6 337 - o] A= ojof sl NASEE ALA e A Ado] B
8 22.0 - Q% Aoz MzZrETh
Significance GP Tso
Temperature (T) *Ax *EX - -
Period (D) * * %2 & 2 X740 0= 2o
T<D Priming 2] § Wot2wo] up2 Fape] wolga o

*Seeds were dark-primed in 150 mM KCl at 15°C for 6 days.
’Seed were dark-germinated at 20°C for up to 10 days.
*The Tso values were derived from total number of seeds

germinated.
% k% okkk
2 2

: Significantly different at P<0.05, 0.01, or 0.001,
respectively, using analysis of variance. Data are the means
of the six replications of 50 seeds.

9len priming X2 L%+ Wobs A & 4 QU= 15~
25C 97 7H8 A3st Ae2 delA glrk(Bradford,
1986; Khan, 1992). o]} 7Ho] FUZE29] FL-ofA = A+
Apof wet priming A 717t 227t hEA YEtE A
o7} @e AL FANRY EFI dolg d Ty 59 #

o 7]%o] tha THE Aol 3 Welo] Sl AR 23

AR 5 AEE o) 9 AT 17 2004 71 7
Ho] 94" 150 mM KCl o4 627F Xeldt 3 Wo} 2= =
A G 2 LEDE priming AeFHA] g A
o} w3 ATNTable 3) Hohg-E 30T E AY BE X
2ol A BAo] Hla) wobgol WA HeUEH, priming
Aeen e FAE LE 2o weh Wobkol Ao}
Ao, priming A2t AL L& 7ho] Wokg Rpoj7}
2A @orth B3] 10T} AeALe|A HFAe o}
88 923%, FAHY FAE 720%2 Aobg Folzt Bol
et ¥k 30T o DeA AL HEAS £HY F
A9] wolgo] 717} 81.7%8% 81.0%= Hol7t glol ¥t
o] priming 2|7} L& MTHs AHLurolg Tyl
ATHo|ThE AL & 4 Ytk E Wop LEof WE TS0
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2 A2 2E AolA] priming A2 3HA] ¢b2 FAbo
Hgj ot 8 U7t EEE =T, 10T A4 HeF
A= 6.8Y, FAHE TA= 9.5YRE 3.1Y0] BFHUL, 15T
A= 204, 20C A= 1.4, 25C} 30C oA A 2z
0593 0.69%2 257 HE&4E @& aipyt a4 vy
t}. o]+ Jeong 5(1994b)o] EutEoA priming A 2 A| =
E7F $EeE 248 de O A} Zicks 218 H|
=% Adtoltt. wEhA priming A= FAA A BE=A
Hote B 874 oM 1 adpt wj & & Zo2 47
ot

HREY FAEL dot Ao BAAAA Lot ¥ #
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o] HAHA FAIE o AT A el B2 o]F o]
QL Aoz AyztE
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7ot 4 9 Tso TS0 2A 7)ot Ao Yee
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o] FRstrt. Priming AT AR 27 @& FA
g HItE HR(Fig. 2), priming A 2] Mo 2} g
2 10%Y e, ] 59 F2 g 32.7%%
t}. o]E FAE 30T oA 24]2h 25 C oA 44]7H 20C o
A 5A1ZF 28il 15CollAl& 6417 A2HE W X A
o] 487 Y3 10%=2 A2E ek Priming 48] £3}
o Az F Wobgg HU(Table 4), 15CoA 642 A=
7} 92.3%, 20°C ol A 5AI17F AZ7} 91.0%, 25T oA 447t
AZ7} 91.3% 183 30°Coll A 24|17 AZ7} 90.6%2 &
7t B &FE Wobgo] wobA A¥o|glon & ol
A, ‘?‘:.}O]'}\—Q-%I.TE Zko) 7k @lof primingA @] Hef F
A g meEehe AR 2dAe dx2ze BA
o] wroto] & z%fo| glict.

Priming Ag] &3 F sturt Al29d Vs FE =
4 91O 1(Khan, 1992; Nienow et al., 1991), priming ] &
o AzTAY 3 FA9) go] £48 4 Utk B wEe
2 &L 71Esk= Ao H(Coolbear et al., 1984), 2t
of 7ol AE FRHE AR §E%] F7eHA H
e, ol & #3 BUF JFF Yol Hol JnE A3
S Wk g 42 S47t AgE FAE f20) 52
H7] A7tAE Az WAdol e, de f20] 5E ¥
AE AR Aol ArAEIcHKang er al., 1998).

Priming# 2] FAe A2LEof wpet uho] HE Ae7}
gebd o Sl 59 2o G45% Axe A3t

l:l

9.
o

Heloh gAY 2Hgatel Bt atel o 7154 AAS
U 4 gon AT ¥ ISCols e L A
3l Az A7lE Aol $3) B2 Aol feat 240l
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Fig. 2. Changes in moisture content of ‘Chunjudaego’ seeds
with dehydration temperature and duration.

Table 4. Effect of dehydration temperatuer and time on the
germination rate and Tso of ‘Chunjudaego’ seeds.

Dehydration condition  Germination percentage  Tso”

Temp. (C) Time (hr.) (%) (day)
15 6 92.3% 4.1°

20 5 91.0° 42°

25 4 91.3* 4.2°

30 2 90.6" 4.3°
Control 83.0° 5.7

Seed were dark-primed in 150 mM KCl at 15C for 6 days
and seed were dark-germinated at 20°C for up to 10 days.
“The Tso values were derived from total number of seeds
germinated.

"Numbers within columns followed by the same letter do not
differ significantly at the 5% level by Duncan’s multiple
range test.
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Table 5. Varietal difference in priming effect on the germination percentage and Tso.

Cultivar Seed treatment’ Germination percentage (%)' Tso® (days)
Changnyeongdaego Primed 93.33T 28b
(Late maturing variety) Control 88.3" 3.7°
Superballhwang Primed 74.0° 5.0°
(Medium maturing variety) Control 523 7.1?
Nakahila ‘ Primed 92.0° 2.5°
(Medium maturing variety) Control 84.0° 3.4°
Chosaengdaego Primed 71.7° 45b
(Early maturing cultivar Control 50.7° 7.5°

YSeed were dark-primed in 150 mM KCI at 15°C for 6 days and seed were dark-germinated at 20C for up to 10 days.
*The Tsp values were derived from total number of seeds germinated.
"Numbers within columns followed by the same letter do not differ significantly at the 5% level by Duncan’s multiple range

test.
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