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Effects of PEG Treatment on Seed Viability
and Seedling Emergence in Rice, Barley and Wheat

Sheong Chun Lee*, Jin Hee Kim* and Chun Hwa Chung*

ABSTRACT : The effects of priming with different polyethylene glycol (PEG 6,000) solutions
on the germination, emergence characteristics and early plant growth in rice, barley and wheat
were investigated. Rice, barley and wheat seeds were subjected to various priming conditions of
osmotic potentials (—0.75, —1.00 and —1.50 MPa) of PEG, and incubation period were 5 days at
25, 20, 20°C, respectively. The percentage of water absorption was highest in barely, and lowest
in rice, and all the treatments enhanced water absorption in barley, but showed no significant ef-
fects in rice and wheat.

Respiration gquotient was lower than none PEG treatment seeds, and those of barley and
wheat were higher than rice regardless of PEG concentration, and that of rice increased with
high PEG concentration. Total germination percentage of osmoconditioning seeds with PEG was
higher than that of none treatment seed, and those of barley and wheat were significant. The ar-
tificially deteriorated seeds with PEG treatment seeds after ageing treatment could recover to
nearly the same germination level as that of the control seeds. The effects of coating polymer
were higher than osmoconditioning with PEG, and germination characteristics in rice showed
varietal difference at PVP and waterlock at recoated seeds after PEG treatment.
Osmoconditioning with PEG reduced mean germination and emergence time, but there was no
difference among PEG concentrations, The plant height of PEG treaed seed in rice was taller
and those of barely and wheat showed varietal difference, and those of polymer-coated seed
after PEG treatment were different among the polymers. The dry weight of PEG treatment
were different among the crops, and those were increased with the high PEG concentration.
The emergence percentage of PEG-treated seed were higher than none-treated seed, and those
were decreased with the increased PEG concentration, and the highest emergence percentage of
rice, barley and wheat were 90, 50 and 50% soil moisture content, respectively. The time to
emergence in rice was longer than barley and wheat, and those in rice was shortened in high soil
moisture content, and barley and wheat were shortened in low soil moisture content,
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Fig. 1. Changes in water absorption of seed with PEG treatment in rice, barley and wheat.

ok Beloh Weo| kAT ik 14RA7MA =
ZES BokFES Uehl oy olFod= #&igsH
A wmsted ok - #Fe] 397 SEisHA
FEH A esith. PEG —0.75 MPadll X% # ¢}
Do) pkAES gz27ohe 2 Falet =4
byttt PEG —1.007 ~1.50 MPadlAM = o] 2
& AL vtk BollM e ok - B3 38
Be7} skl Ba s el PEG EERE 5
obdl & A 2TAQ FHHEHI)Y mhEE AT o]
22 A¥= PEGA 2= Wk - B3 3B T &
HEIS HEste] BB WIF - SLERER O]
FrgEohe ok Mireh T HRA T
O 2e 7 fepel BokdES PEG BERZ
eRd 219l vl U2 BER & ZRE HoJ
2 ot Bele PEG E#E &R7F st
wREE T v|st] EEMET 7 A UERS
o PLiE# SARRINE O ZREJF EAIACH

PEG & BN Boka &k sdeef 7t <
—0.75MPa7} ofzb Wkt Ll ol = AR 2
#ZRE vehiA gt

2) IR &

PEG KHE EF<= B H¥F - w7t T
o Y] £EEE 43sle ZAHo2 = ki
74R] BAAF17) w2l BhEES &Aool He
T o8 7R "olA 2 7kx7F e %

% 12 PEGE BERZ B3 ¥ 2088 24
K[ &<t hAEste] 1R E S 1ARE A8 74
F &L ARG Aol PEG E® &7 9 IFRE
< HEH fET o) Vet AwrE oz A vEls
ok fEpRl 2 B Y = PEG BEBEY A2 =
old 2 MkES st PEG —1.50 MPa
oA Eg®k okEol 2.0ml oA —1.50 MPa
AME 7.0mlz 233 AA AT U

— 148 —



1001 [Hwayoungbyeo

Seed moisture contents(%)
[o2]
(=]

10 [~ Cont. =075 —1.0=~— 15
0t y
0 8 16 24 32 40 48 56 64 72
110

Seed moisture contents(%)
fo))
[

0 -
0 8 16 24 32 40 48 56 64 72
110
100+
90 Eunpamil

Seed moisture contents(%)
f=2}
=S

Soaking hours

Fig. 2. Changes in water absorption of seed
under different PEG concentration in
barley and wheat.
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Table 1. O, uptake of osmoconditioned seed with PEG 6000 in rice, barley and wheat

O;uptake(ml)
Hours
—0.75MPa —1.00MPa —1.50MPa Control
R* B* W R B w R B W R B W
1 - - - - 0.2 - - 0.1 0.2 - 0.8 0.8
2 - 1.0 0.8 0.1 1.2 0.8 0.2 0.9 1.2 - 1.4 1.2
3 - 2.1 1.7 0.2 2.3 1.4 0.4 1.8 1.3 0.1 2.8 2.6
4 0.2 3.4 2.5 0.3 3.6 2.2 0.5 2.7 1.6 0.4 4.2 3.9
5 0.3 5.0 3.7 0.5 5.4 3.2 0.7 4.0 2.2 0.8 5.6 5.2
6 1.0 6.6 5.2 1.2 7.2 4.4 14 5.4 3.0 1.5 7.2 6.9
7 1.6 8.2 6.7 1.8 9.0 5.8 2.0 7.0 4.0 2.4 9.0 8.8
*R : Rice : Dongjinbyeo
B : Barley : Chalssalbori
W : Wheat : Geurumil
Table 2. Germination percentage of PEG-treated seed in rice, barley and wheat
PEG Concentration(MPa)
Crops Cultivars
—0.75 -1.00 —1.50 Con.
Rice Dongjinbyeo 94 98 96 98
Daechungbyeo 100 99 99 99
Seoanbyeo 99 99 100 100
Jinmibyeo 98 100 99 100
lipumbyeo 99 97 98 99
Palgongbyeo 97 97 98 100
Hwasungbyeo 99 99 99 100
Hwayoungbyeo 96 96 96 100
Mean 98.3 98.1 98.4 99.5
Barley Hinssalbori 93 97 93 87
Saessalbori 90 98 M 88
Chalssalbori 97 N 87 92
Mudeungbori 99 98 98 88
Jinyangbori 99 96 98 100
Dusan 22 95 94 93 97
Dusan 29 97 98 9 95
Mean 95.7 96.0 94.6 92.4
Wheat Geurumil 89 87 91 90
Eunpamil 97 95 96 99
Mean 95.7 95.0 95.5 95.5
Total 96.5 96.4 96.2 96.0
BE e 2 U279 46.6AET 535 gEE A

¥ 4% ¥, 528, 4 &7l PEGE #ENS
RSl BHHERMS Vel Zloltt welA
£ PEG —0.759 4 #FprERsRol 40.543F2

PEG —1.00% —1.50 MPaojs= zv7} 44,2,
453 N7to 2 RV} HoldrE BEU B
A} Hale) Ao M= PEG g ost 8%
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Table 3. Germination percentage of seeds with PEG treatment, accelated ageing treatment,
PEG treatment after accelated ageing and polymer coating after PEG treatment in

rice, barley and wheat

PEG concentration(MPa)

Crops  Cultivars —0.75 -1.0 —1.50 Con,
o0 AO P W O AO P W O AO P W Con A
Rice Dongjinbyeo 94 9% 97 — 98 94 93 -— 9% 9% 100 -— 98 §7
Hwayoungbyeo 9% 96 - - 9% 98 64 97 9% 98 8 94 100 93
Barley Chalssalbori 97 8 31 27 91 8 46 — 87 95 41 71 92 46
Saessalbort 90 93 97 91 98 94 54 1 93 9% 91 68 8 63

Wheat  Geurumil 8 92 78 64 8 79 8 73 91 8 8 — 90 44
Eunpamil 97 8 93 92 9% 92 97 9 9% 93 91 97 99 28

* O : Osmoconditioning with PEG

AQ : Osmoconditioning after accelated ageing treatment
P : Polyvinylpyrrolidone coating after osmoconditioning

W : Waterlock coating after osmoconditioning
A . Accelated ageing treatment

Table 4. Germination time of seeds osmoconditioning with PEG and polymeric coating after
osmoconditioning treatment seeding rice barley and wheat

PEG concentration{MPa)

Crops  Cultivars —0.75 —1.00 —1.50 Con.
Con.* P W Con, P w Con. P W

rereereeresasrceisatnaresnans hour P et reesersaareresesntonsatraresesass
Rice Palgongbyeo 40.5 46.7 53.1 44.2 47.6 54.4 45.3 46.7 55.3 46.6
Barley Hinssalbori 30.5 28.0 27.1 29.4 30.7 30.6 30.3 32.9 318 30.5
Wheat  Geurumil 30.7 34.5 34.0 30,8 339 333 3.6  33.0 37.5 31.8
Mean 339 364 38.0 34.8 37.4 39.4 357 375 415 36.3
SD 5.71 9.49 1346 817 8.97 13.03 831 793 1225 8%

* CON : Control

P : Polyvinylpyrrolidone coating after osmoconditioning

W . Waterlock coating after osmoconditioning

ErReR FMES UERA 23tk PEG BEHE #
polymer& coatingd u} coating polymer3l] %
¥ rERR-S 2A v AE waterlocke] PEG
—0.75, —1.00, —1.50 MPaol|~ ztz} 53.1, 54.4,
55.5 AIFC2 U2 46.6 ALkl v]s) B}
ol - EIEE T, PVPE 247} 46.7, 47.6, 46.72
2T} v e Yebg=d PEG #ER 28
< FElskA] gt}

BaoM=  waterlock coatinge® PEG

—0.75 MPadl|A 271/t & b2 30.54]%
Ho} 34N A e @3 HU0E ¥ —1.00 MPaol
A& 30.6A1.2 ol &9} 29k —1.50 MPa
ol BF FrEEsRfo] 31.8AItCR xR
E L3ARE Ax A=A o] e AP

PVP coating oA = H|<$=3}3 T},

Yol A= polymer coating®.@ $3]8 nE
PEG R BENA #F prEREC] ZolAe
AES B}
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Table 5. Seedling height under PEG treatment, accelated ageing treatment, PEG treatment
after accelated ageing and polymer coating after PEG treatment in rice, barley and

wheat
PEG Concentration(MPa)
Crops  Cultivars —0.75 —1.00 —1.50 Con.
o+ AO P W O AO P W O A0 P W Con. A
Rice Dongjinbyeo 95 8 101 — 9% 90 97 - 93 91 105 — 82 79
Hwayoungbyeo 99 9 - - 99 93 62 109 9% 95 84 95 86 86
Barley Chalssalbori 8 68 65 69 8 69 43 - 78 58 29 81 65 45
Saessalbori 33 28 25 36 31 32 38 - 28 29 34 19 45 26
Wheat  Geurumil 75 60 68 57 74 67 65 72 72 64 o4 — 57 55
Eunpamil 61 45 55 65 58 53 59 - 49 49 65 57 60 35

* O : Osmoconditioning with PEG

AQ : Osmoconditioning after accelated ageing treatment
P : Polyvinylpyrrolidone coating after osmoconditioning

W : Waterlock coating after osmoconditioning
A @ Accelated ageing treatment
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£ Agslaie 2E PEG E®ENA 2451t BE
‘BrRde 84 d e RENE 42 dold
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#EE 747} 15.6, 15.4, 15.0g0.2 thZT9 15.3g
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Table 6. Seedling characteristics of PEG treated seed in rice, barley and wheat

PEG Concentration(MPa)

Crops Cultivars —0.75 —1.00 -1.50 Con.

DS* RL DR T DS RL DR T DS RL DR T DS RL DR T
Rice Hwayoungbyeo 11.0 253.7 4.6 15.6 11.0 247.9 4.4 15.4 10.5 249.5 4.5 15.0 10.4 251.6 4.9 15.3
Barley Chalssalbori 8.7 89.4 49 13.6 9.5 80.7 45 14.0 10.0 84.5 4.8 14.8 8.3 824 4.9 132
Wheat Geurumil 9.0 845 45 135 9.1 777 45 136 87 786 50 13.7 86 804 46 134

*DS(mg) : Dry matter of shoot /100 seedlings
RL(mm) : The longest root length /seedling
DR(mg) : Dry matter of root /100 seedlings
T(mg) : Total Dry matter of 100 seelings
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Table 7. Emergence percentage and time of PEG teated seed in rice, barley and wheat

Crops
Soil moisture Ri Barl Wheat
content (%) ice arley ea
Con. —=0.75—-1.00 —1.50 Con. —0.75-1.00 —1.50 Con. —0.75—1.00 —1.50
MPa MPa MPa
Emergence 50 73 84 90 87 99 97 91 89 91 94 69 55
percentage 70 92 95 96 93 85 93 83 76 87 88 75 68
90 92 96 98 94 78 95 79 65 YCRNY 75 75
Mean 85 91 94 91 87 9% 84 76 83 86 73 66
Emergence 50 128.7 126.8 116.8 114.3 485 44.0 51.0 540 589 56.1 67.3 70.1
Time* 70 116.6 110.5 106.1 108.8 57.1 458 53.2 580 60.1 67.0 621 621
90 102.5 100.2 101.4 101.8 53.6 455 60.0 71.1 609 625 620 61.1
Mean 1159 112.5 1081 108.3 53.0 451 547 61.0 599 61.8 63.8 644

* Hours to 50% emergence from seeding
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