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ABSTRACT

These experiments were conducted to evaluate the variability of seed germination, and
seedling growth of PEG priming barley. The average germination percentage(AGP) of PEG
priming seed was higher than control, but those were low with extend the treatment period.
The AGP of washing seed after PEG priming was higher than unwashed seed, and that of
redried seed after priming was lower than control. The germination time of priming seed
was short compare to control seed, and that was prolonged with extend the priming period,
and that of washing seed after priming was shortening, and that of redried seed after
priming was prolonging. The emergence percentage(EP) of priming seed was higher than
control, and the emergence time was shortest in 50% field moisture capacity soil. The
“seedling and root length of priming seed was shorter than control.
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Table 1. Germination percentage of different treatment seed after PEG priming in barely

Pn@ng Seed PEG concentration(MPa)

period treatment

(day) condition’ Con D.W -0.75 -1.00 -1.50 Mean
Wash 83.3 87.3 92.5a 93.8a 91.3a 92.5a
Unwash 88.0abc 90.5ab 88.8ab 89.1ab

5 W-redried 83.3abc 84.2abcd  80.3bcd 82.6bcd
U.W.-redried 80.8cd 80.7cd 79.0bcd 80.2bcd
Mean 86.2 87.3 84.9 86.4
Wash 90.8ab 88.0ab 84.3abc 87.7ab
Unwash 84.8abc 86.3abc 83.8abc 85.0abc

10 W-redried 80.8cd 82.5bcd 80.5bcd 81.3bcd
U.W .-redried 73.5a 78.5¢d 71.8d 74.6d
Mean 82.5 83.8 80.1 82.1
Wash 87.5abc 83.5bcd 81.5bc 84.2abc
Unwash 83.5abc 83.3bcd 77.3cd 81.4bcd

i5 W-redried 82.5bcd 80.5¢d 76.5¢d 79.8cd
U.W.-redried 72.3d 75.5d 72.3d 73.4a
Mean 81.5 80.7 76.9 79.7

»"Wash : wash after primed seed in PEG. Unwash : unwash after primed seed in PEG. W-redried : redried wash after
primed seed in PEG. U.W-redried : redried unwash after primed seed in PEG
Means with the same letter in the column are not significantly different at 0.05 probability level by Duncan’ s multiple

range test.
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Table 2. Hours to 50 percentage germination time of different treatment seed after PEG priming in barely

Prmpng Seed PEG concentration(MPa)

period treatment

(day) condition” Con D.W -0.75 -1.00 -1.50 Mean
Wash 70.5 68.1 60.8g 62.8g 63.5g 62.4h
Unwash : 64.5g 64.0fg 70.3fg 66.3g

5 W-redried 65.5fg 65.8efg 70.5fg 67.3fg
U.W.-redried 93.5¢ 94.8¢ 110.3b 100.8¢
Mean 71.1 71.8 78.7 74.2
Wash 60.3g 60.5g 70.0fg 65.5g
Unwash 74.3ef 72.5¢ef 75.7ef 74.2ef

10 W-redried 78.8de 75.3de 82.3de 78.8def
U. W .-redried 114.0ab 113.5ab 115.8ab 114.3ab
Mean 81.8 83.8 86.0 83.2
Wash 63.0g 63.5g 74.5fg 67.0fg
Unwash 85.3cd 84.5¢d 89.0cd 86.3de

15 W-redried 85.5¢d 90.3¢ 93.7¢ 90.4cd
U.W.-redried 117.3a 114.5a 123.3a 118.4a
Mean 87.8 88.2 95.1 90.5

> *)Same as Table 1

Table 3. Emergence percentage of wash after PEG priming barely seed at different field moisture capacity soil

Priming Field PEG concentration(MPa)

period moisture

(day) capacity(%)”’ Con D.wW -0.75 -1.00 -1.50 Mean
50 82.8a 85.3a 89.3a 90.3a 91.0a 90.2a
70 82.3a 83.0a 88.0a 89.5a 89.0a 88.8ab

> 90 65.0b 72.1b 83.7a 8572  78.0b 82.5b
Average 76.7 80.1 87.0 88.5 86.0 86.9

> *)Same as Table 1
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Table 4. Hours to 50 percentage emergence of wash after

capacity soil

PEG priming barely seed at different field moisture

Pn@ng Fle!d PEG concentration(MPa)

period moisture

(day) capacity(%) " Con D.W -0.75 -1.00 -1.50 Mean
50 82.8a 85.3a 89.3a 90.3a 91.0a 90.2a
70 82.3a 83.0a 88.0a 89.5a 89.0a 88.8ab

3 90 65.0b 72.1b 83.7a 85.7a 78.0b 82.5b
Average 76.7 80.1 87.0 88.5 86.0 86.9

».*)Same as Table 1
Table 5. Seeding height(cm) of different treatment seed after PEG priming in barley

Prm'ung Seed PEG concentration(MPa)

period treatment

(day) condition™ Con D.W -0.75 -1.00 -1.50 Mean
Wash 4.1 43 4.1a 3.9a 3.6ab 3.9a
Unwash 2.9c 2.9b 2.9b 2.9b

5 W-redried 3.0bc 3.2b 2.9b 3.0b
U.W .-redried 2.8¢ 2.7b 2.8b 2.8b
Mean 32 32 3.1 32
Wash 4.1a 3.9ab 3.6ab 3.9a
Unwash 3.7ab 3.7ab 3.4ab 3.6ab

10 W-redried 3.9ab 3.8a 3.7a 3.8ab
U. W .-redried 2.9¢ 2.9ab 3.1ab 3.0b
Mean 3.7 3.6 35 3.6
Wash 3.1ab 3.6ab 3.7a 3.5ab
Unwash 2.7¢ 3.0b 3.1ab 2.9b

15 W-redried 3.6ab 3.3ab 3.3ab 3.4ab
U. W .-redried 2.8¢ 3.0b 3.1ab 3.0b
Mean 3.1 3.2 3.3 3.2

>.HSame as Table 1
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Table 6. Root length(cm) of different treatment seed after PEG priming in barely

Prm-ung Seed PEG concentration(MPa)
period treatment
(day) condition” Con D.wW -0.75 -1.00 -1.50 Mean
Wash 8.8 8.9 8.0a 8.0a 8.0a 8.0a
Unwash 7.5ab 7.3¢ 7.1cb 7.3bc
5 W-redried 7.8ab 7.9ab 7.8ab 7.8ab
U.W .-redried 7.7ab 7.6ab 7.5ab 7.6ab
Mean 7.7 7.7 7.6 7.7
Wash 7.9ab 7.9ab 7.9ab 7.9ab
Unwash 7.9ab 7.8ab 7.7ab 7.8ab
10 W-redried 7.3b 7.8ab 7.7ab 7.6ab
U. W .-redried 2.9¢ 2.9ab 3.1ab 3.0b
Mean 7.6 7.7 7.6 7.6
Wash 7.5ab 7.8ab 8.0a 7.7ab
Unwash 7.0b 7.4bc 6.8d T.1c
15 W-redried 8.0a 7.7ab 7.6abc 7.8ab
U.W .-redried 7.4b 7.5ab 7.2cd 7.4bc
Mean 7.5 7.6 7.4 7.5
*. Same as Table 1
A2 ohe FA T 2ol 3 PEGE S A A
3R] Fe ERAME 279 A B} =R Y E=FHY AAL EE TUAY BES SR
o, AAZ FANME A9 7HA7) =3 4 2 A4 & HoFsle] okt Helajul el A A A
g ugch ol 2o AN ZeolY A T 24 HE AR A B velFAe FAA
EHo] 0] 9l PEGE F219] Hol g3} Zol g =1 —6‘}04 ‘e-low 719t REAGE 2T W -
AT 3, dolh QA 7T Zol A QA 7S A B8 A GSAME AL436t7) st v
AR e olyet 29 A% A FTHE Gray &x}oﬂ Zefoly A2 A58 Loterd o
9} Drew 5(1991)¢] B39} §A}8t A3 2 B} I 2}

PEG Zete| 9 X2} 7} 1] ¥2o] Ao n]x
T S ZASE A= Table 63 2t} Talo|n)
el EAte] 2L DW Zato]w] 227} 9.8em2
W29 8.8m H} 97t o] 21 0w, PEG Zajo|1)
FAE 8.0emZ t 2 B} okt Zgith. PEG =8
ol AHLFE TFL 1 Zolvt A9 A HA
R AR T Zatol] 2] g o} ZAEH Eolg)

£ PEGE S AASNA e FANNE 24 7

2=} FRAA 0, AAZE FRANE 25
vt AT o] e BAHE 2NN Y §

ALY

-23-

L gdol&2 71t PEG A2 FoA o
EShet A g7 tol dojAFE M A HAEA T

2. P @tol &L PEG X 8 8 t}-g 448l PEG

AR S237F AR & FA}dl| v, PEG
A2 F ARE FAb ol AR g F
Atk A 284l o}

3. Wol& Q A| 7+ PEG X gldl| o8] A @25
Aetl Ae]7]3te] 2 A2 A

4. X% Zo}2-2 PEG A 8] 2217} ) 2Tl v 3]
22 wshed Aol AdESE, A st
%0}2‘ TE AzHAT.

Z£olAQAZHE PEGH 8 & &

PEG% AAZL FA7}F FAEA e

=

=

= Al 3} o
F Aol B3



% hEs: Korean J.Plant.Res. 15(1) 18~25(2002)

&g o, PEG A& &£ AAX X A
812 G2 FAERG A AHAT

7.PEG A8 EAte] £ o1& REE
FFoA gz B A s, 2%
] 50%° A] 707} 90% K.t} = gkch.

8. EFFE?
o] 50% E%Eﬁ‘—‘wj—?%%*ow 7V e
B oW A|AE AT

9. PEG M2 FA}te] 242 DW Zejo]] £
7t 2P HEY 21 o8, PEGH 8| Fale 238 Ul
TR gt A E o] 9 v Letg .

op o2

\-N-?i

Al A

&t

o]

—_

0p

Armstrong, H. and M. B. Mcdonald. 1992. Effect of
osmoconditioning on water uptake and electrical
conductivity in soybean seeds. Seed Sci. 20 : 391-
400.

Association of Official Seed Analysts. 1988. Rule for
testing seed. Stone Printing Co., Lansing Michigan.
Bradford K. J. 1986. Manipulation of seed water
relations via osmotic priming to improve germination
under stress conditions. Horticultural Science 21 :

1105-1112.

Bray, C. M., Davision, P. A, Ashraf, M. and Taylor, R.
M. 1989. Biological changes during osmopriming of
leek seeds, Annals of Botany 63:185-193.

Burris, J. S. and W. E. Fehr. 1971. Method for
evaluation of soybean hypocotyl length. Crop Sci.11
:116-117.

Davision P. A. and C. M. Bray. 1991. Protein synthesis

during osmopriming of leek(Allium porrum L.)

-24 -

seeds. Seed Science Research 1 : 29-35.

Dearman J., P. A. Brocklehurst and R. K. L. Drew.
1986. Effects of osmotic priming and ageing on
onion seed germination. Annals of Applied Biology
108 : 639-648.

Dell Aquila, A..

synthesis in germinating wheat embryos under the

1992. Water uptake and protein

osmotic stress of polyethylene glycols. Journal of
Bot. 69 : 167-171.

Dell Aquila, A. and P. Spada. 1992. Regulation of
protein synthesis in germinating wheat embryos
under polyethylene glycol and salt stress. Seed
Science Research. 2 : 75-80.

Drew, R. L. K. and J. Dearman. 1993. Effect of osmotic
priming on germination characteristics of celeriac.
Seed Science and Technology 21 : 411-415.

Emmerich, W. E., S. P. Hardegree. 1991. Seed
germination in polyetylene glycol solution : Effects
of filter paper exclusion and water vapor loss. Crop
Science 31:454-458.

Fujikura, Y. and C. M. Karssen. 1992. Effects of
controlléd deterioration and osmopriming on protein
synthesis of cauliflower seeds during early
germination. Seed Science Research 2 : 23-31.

Gray, D, L. K. Drew, W. Bujalski and A. W. Nienow.
1991. Comparison of polyethylene glycol polymers,
betain and L-proline for priming vegetable seed.
Seed Science and Technology 19 : 581-590.

Heydecker, W., J. Higgins and R. L. Gulliver. 1973.
Accelated gernination by osmotic seed treatment.
Nature(Loud) 246 :42-44.

Intenational Seed Testing Association. 1985.
International rules for Seed Testing Seed Science and
Technology 13 : 300-520.

Meshcheryakov, A., E. Steudle and E. Komor. 1992.
Gradients of turgor, osmotic pressure and water
potential in the cortex of the hypocotyl of growing
ricinus seedlings. Plant Phyiol. 98 : 840-852.

Michel, B. E. and M. R. Kaufman. 1973. The osmotic



potential of polyethylene glycol 6000. Plant Physiol.
51:914-916. _

Muhyaddin, T. and H. J. Wiebe. 1989. Effects of seed
treatment with polyethylene glycol on emergence of
vegetable crops. Seed Science and Technology 17 :
49-56.

Taylorson, R. B. 1991. Recent advances in the
development and germination of seeds. Seed Science
Research 1 : 282-282.

AR, 2. 1996, 4t F29] priming # 2] 7F

Tolsh FRA A= G WHES 37(1)
12-18.

FEFH. 1995 22 AGVAY =Y E A
Z+. 15-25.

47

FEAETA.199%. BEl A A 2 S5 /) ek
1-29
WE) 7). 1993. Bl FEF-o EAERT T B 2 N

-25-

PEG priming B2} FA EotEA

o] i’=7~'l-§zoﬂ u) X & #A. gL 38(6) 1 507-512.
o] <. 1999. NaCl & <& stressof] @2 priming /%_P
5?44 2753 33 g A5y En H

At =8 1-5.

o] &, 3], H &3} 1996. ¥, B, d fET
PEGEEEE7} #E-FI% 13 B ol vix= 9
WEAEEE41(2):145-156.

ZHEAIE . 1994, W7 H 7| A5 AujA T 167-
175.

ZAEAE A 1995 e 71 A S @] HEd Az
FAA &4, 146-152

TEEAAEA. 199 AFA DA T FIIAR.

(A 4=<1 2001. 4.16)
(£ 2001.12.18)



