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Effect of Osmoconditioning on the Germination of Italian
Ryegrass and Sorghum

Sam-Nam Hur

Summary

Germination of Italian ryegrass and sorghum were measured at a range of temperatures and with PEG

treatment at several different levels of concentration and treatment period to evaluate the effects of os-

moconditioning with polyethylene glycol(PEG-8000).

The results obtained are summarized as follows:

1. Cumulative germination percentage of intact Italian ryegrass seeds did not show much difference
among temperatures, while that of sorghum seeds decreased markedly at low temperature.

2. Italian ryegrass seeds osmoconditioned with 20% PEG solution for two days at 10°C accelerated ger-
mination at 10°C, with injurious effect of osmoconditioning at higher temperature for many days.

3. Osmoconditioning with 20% PEG solution for two or four days at 10°C increased germination of sor-

ghum seeds, while the seeds treated at higher temperatures for long period suppressed germination.
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Table 1. Cumulative germination  percentage
(CGP), germination rate (GR), maximum
germination rate (MGR), and GTso of in-
tact seeds of ltalian ryegrass and sorghum
at three range of temperatures.

Species  Temperature CGP GR  MGR  GTs

[1allan 10T 92.0** 14.5° 9.3 5.7°
ryegrass 15T 92.3%  19.0°  9.3° 4.4°
20T 94.7% 26.8° 15.4° 3.0°

Sorghum 10T 62.7° 81 2.7 T1.1°
15T 90.0° 25.9° 19.6° 2.8
20T 2.0 39.1° 21.7° L9

* Values with different superscripts in the same column
differ significantly (p<0.02).
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Table 2. Effect of PEG concentration at three different osmoconditioning(OC) temperatures on the cumulative
germination percentage (OGP), germination rate (GR), maximum germination rate (MGR) and GTso
of ltalian ryegrass at 10°C.

Concentration  Duration CGP GR MGR GTso
of OC of OC 10C 15T 20C 10C 15 20C 10C 15C 20C 10T 15C 20T
0 % 2days 951 91.2 93.3 17.8 13.4 17.8 9.3 6.2 7.1 52 6.2 4.8
20% ” 96.0 92.3 92.4 18.4 14.8 16.5 10.0 57 52 4.7 58 5.2
25% ” 92.0 94.3 94.2 17.5 13.6 15.2 85 59 58 47 6.4 57
30% ” 95.7 92.6 95.1 17.3 13.7 153 81 6.1 6.0 50 6.2 57
35% i 92.8 91.0 95.3 17.2 12.7 16.4 10.7 6.6 58 4.8 6.6 54
40% ” 96.8 92.9 92.5 16.5 13.0 14.7 6.7 6.6 58 54 6.6 57
0% 4days 97.3 91.0 83.2 17.3 12,0 15.8 10.7 55 6.5 53 7.0 51
20% ” 9.0 90.9 89.9 161 12.8 16,6 7.2 59 55 51 6.5 50
25% ” 94.3 92.3 8.9 16,5 13.3 143 7.3 6.1 54 52 64 55
30% ” 93.9 93.6 90.5 16.7 12,9 14.8 9.1 6.3 53 59 6.6 55
35% 4 95.9 94.6 91.0 16.0 13.0 158 81 7.6 57 55 6.9 53
40% ” 96.4 93.6 9.9 16.3 12.6 14.0 6.8 7.3 4.8 54 6.7 6.1
0% 6days 93.1 92.3 88.9 16.6 13.1 15.8 10.7 7.0 7.1 52 65 5.1
20% ’ 95.4 94.1 87.0 17.4 12.2 13.2 87 6.7 4.8 4.9 6.6 538
25% ” 95.1 96.1 92.4 17.0 13.5 14.7 87 7.6 561 4.9 6.6 57
30% ” 95.0 94.3 87.6 15.8 12.8 14.2 6.5 86 50 55 6.7 57
35% ” 97.1 95.0 95.7 15.4 12.2 14.8 63 7.0 4.6 57 6.9 59
40% v 95.7 89.4 91.4 151 12.0 153 7.2 7.0 4.2 57 6.8 6.0
0% 8days 92.0 90.1 87.0 17.0 12.8 156 87 7.5 7.0 53 6.4 5.1
20% » 890 83.9 84.0 168 125 13.0 7.7 6.4 3.8 51 66 6.0
25% ” 92.4 88.6 80.7 16,6 12.4 12.3 6.2 6.3 4.3 52 6.7 59
30% ” 93.7 91.0 9.0 16.3 12.4 13.8 6.0 7.3 45 53 6.6 59
35% ” 96.4 90.7 87.6 15,5 11.6 124 7.3 6.0 48 57 7.1 6.3
40% ” 96.0 90.7 84.7 153 1.7 12.3 57 7.0 31 57 6.9 6.1

Table 3. Effect of PEG concentration at three different osmoconditioning (OC) temperatures on the cumula-
tive germination percentage (OGP), germination rate (GR), maximum germination rate (MGR) and
GTso of ltalian ryegrass at 15°C.

Concentration  Duration CGP GR MGR GTs
of OC of OC 10C 15T 20C 10 15C 20°C 10C 15C 20C 10C 15C 20T
0% 2days 99.5 94.9 89.7 28.4 21.5 25,8 16.2 154 152 3.0 3.7 2.9
20% ” 95.4 96.6 91.3 24.2 23.4 25,4 12.9 13.2 153 3.5 3.6 3.0
25% ” 92.4 94.1 95.6 24.2 21.0 235 121 14.7 13.5 3.5 3.8 3.6
30% ) ” 98.3 99.5 93.3 24.1 21.9 23.2 13.3 14.7 10.8 3.6 3.8 3.5
35% ” 95.0 915 882 20.7 19.0 21.7 11.8 9.0 11.1 3.6 4.3 3.6
40% »” 90.1 93.5 95.5 20.4 20.2 245 11.8 12.6 10.0 3.8 3.9 13.5
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0% 4days  92.3 90.3 94.4 231 17.5 24.4 149 10.4 12.8 3.5 4.6 3.4
20% " 94.3 93.1 88.9 22.1 19.3 23.1 12.8 83 1L0 3.7 4.4 3.4
25% ” 95.6 96.6 90.0 23.0 20.5 23.5 11.6 11.4 10.3 3.7 41 3.3
30% ” 93.5 93.7 90.6 21.5 19.6 23.2 10.7. 10.1 1.0 3.9 4.2 3.5
35% ” 88.1 93.5 92.1 19.4 19.0 251 10.7 88 126 4.0 4.3 3.2
40% ” 93.0 94.5 93.8 21.4 19.6 21.8 14.3 9.7 12.2 3.7 43 3.7
0% 6days 89.3 90.3 9L9 22.2 20.3 26.7 13.8 13.8 17.7 3.5 3.8 2.9
20% ” 95.5 92.9 83.4 23.8 19.9 18.9 13.2 116 9.4 3.6 4.0 3.8
25% - 90.0 91.2 85.0 20.7 18.3 19.4 122 8.4 86 3.8 4.4 3.9
30% ” 93.4 89.9 887 20.4 169 19.9 121 86 9.1 3.9 48 3.9
35% ” 88.3, 87.5 89.0 19.6 16.9 20.3 9.9 6.9 9.1 3.9 47 3.9
40% " 93.1 93.2 90.2 19.9 17.9 19.1 1.3 85 7.8 4.0 4.6 4.2
0% 8days 90.3 919 84.4 247 20.4 23.7 12,1 135 149 3.2 3.8 2.9
20% ” 93.3 85.2 80.7 226 17.8 18.2 12,1 9.3 82 36 42 3.8
25% ” 93.1 88.8 79.0 218 17.7 16.9 1.7 85 7.5 3.7 45 4.1
30% ” 89.9 87.9 82.8 19.5 20.4 17.6 105 9.4 7.8 4.0 4.3 4.1
35% ” 93.9 74.8 84.8 20.2 13.7 17.2 10.8 6.0 7.0 40 49 4.4
10% ” 87.6 80.1 88.4 17.8 16.6 18.1 87 87 7.7 44 48 4.3

Table 4. Effect of PEG concentration at three different osmoconditioning (OC) temperatures on the cumula-
tive germination percentage (CGP), germination rate (GR), maximum germination rate (MGR) and
GTso of Italian ryegrass at 20°C.

Concentration  Duration CGP GR MGR GTso
of OC of OC 10T 15 20C 10C 15C 20C 10C 15C 20C 10C 15C 20¢C
0% 2days 936 93.7 93.7 44.7 30.7 34.4 385 236 19.8 1.6 2.6 2.4
20% ” 91.1 93.0 93.7 36.2 31.3 30.3 22.0 187 20.0 2.0 2.5 2.6
25% o 83.4 92.9 91.0 34.8 28.6 28.6 19.5 20.8 21.8 21 2.7 2.6
30% ” 90.2 91.2 88.6 351 28.0 250 19.2 19.8 17.2 2.2 2.7 2.8
35% ” 90.6 96.0 88.2 31.5 27.5 28.3 184 14.0 22.2 2.5 3.1 2.6
40% ” 86.3 92.0 93.9 30.5 26.0 30.1 17.4 155 24.1 2.4 3.0 2.6
0% 4days 88.4 89.7 93.6 383 26.5 34.5 29.5 19.3 19.7 1.7 2.8 2.4
20% ” 84.4 94.0 88.2 32.7 258 27.2 17.0 14.4 188 2.2 3.1 27
25% o 85.6 94.0 91.2 30.9 26.6 26.8 16.7 16.2 18.4 2.4 3.0 2.8
30% ” 89.8 90.4 86.2 29.2 26.1 250 19.4 16.9 160 2o 2.9 2.8
35% ” 84.7 91.6 88.8 27.4 24.9 27.4 20.1 14.2 18.4 25 3.1 2.7
0% ” 85.9 94.7 90.0 29.2 27.6 25.6 20.7 18.7 18.0 2.5 2.8 2.8
0% 6days 93.3 94.0 88.7 34.9 29.9 29.2 19.4 24.0 22.9 2.3 2.6 25
20% o 89.3 89.0 84.3 32.9 253 224 17.0 14.7 10,9 2.3 3.0 3.3
25% ” 84.9 93.9 80.4 28.6 26.0 20.4 20.7 158 10.1 2.5 3.0 3.4
30% ” 80.5 89.6 86.8 26.1 25,1 22.9 20.8 14.8 1.6 2.5 3.0 3.3
35% ” 88.7 89.3 85.3 26.5 23.0 22.8 18.8 9.6 1l.4 2.7 3.4 3.2
40% 4 84.3 91.2 88.8 24.8 23.6 21.6 16.7 10.4 87 2.7 3.4 3.6
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0% 8days 94.9 92.3 830 39.1 31.0 28.8 24.5 20.9 223 20 2.5 2.6

20% ” 91.3 88.5 75.0 32.0 24.5 18.8 19.7 13.7 87 2.4 3.1 35
25% ” 89.3 83.0 77.6 30.7 22.4 17.9 182 1.9 7.6 2.5 3.2 3.8
30% ” 87.6 90.7 82.4 27.8 252 21.1 181 14.8 11.3 2.6 3.0 3.3
35% s 83.6 88.9 80.2 253 22.2 19.0 19.3 1L8 89 2.7 3.5 3.7
40% ” 82.9 86.6 79.5 24.6 22.3 18.9 184 9.4 80 2.7 3.4 3.7
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Table 5. Effect of PEG concentration at three different osmocconditioning (OC) temperatures on the
cumulative germination percentage (CGP), germination rate(GR), maximum germination rate
{(MGR), and GTso of sorghum at 10°C.

Concentration Duration CGP GR MGR GTseo
of OC of OC 10C 15T 20C 10 15C 20C 10C 15C 20T 10 15C 20T
0% 2days 81.6 54.4 94.2 13.6 14.1 19.6 1.7 1.3 3.9 59 134 6.5
20% ” 83.2 54.6 96.8 13.0 154 23.0 19 1.4 4.4 6.0 10.4 5.1
25% ” 82.6 54.8 92.8 13.6 14.1 14.4 2.0 14 1.3 6.0 12.4 55
30% ” 8l.4 62.8 852 13.8 158 13.6 L5 17 1.6 6.0 11.1 57
35% ” 8.0 60.0 70.8 11.8 152 11.4 L7 17 1.3 6.7 104 6.0
40%, ” 74.4 51.4 80.2 11.2 14.4 1.0 1.7 14 1.3 65 131 7.4
0% tdays 740 4L6 95.6 120 124 150 14 12 3.7 64 141 151
20% ” 80.0 29.6 88.2 12.8 12,6 19.8 17 13 4.7 6.1 129 5.5
25% ” 712 27.2 85.4 11.2 12,4 124 1.8 1.2 16 6.3 13.1 6.4
30% ’ 72.6 38.6 86.4 10.8 13.0 1226 1.1 13 15 6.5 12.3 6.7
35% s 78.4 49.8 44.6 11.4 14.4 4.8 1.5 1.4 0.4 6.5 1.1 12.2
40% ” 75.4 354 53.2 10.4 12.8 4.4 15 L2 0.4 6.7 12.7 15.3
0 % 6days 740 26.8 86.2 10.4 120 148 18 12 2.5 66 151 I3.1
20% ’” 69.8 17.8 90.6 10.2 10.6 17.0 1.3 1.1 1.9 6.5 14.7 6.0
25% ” 66.0 16.6 66.7 9.8 10.6 1:0.6 1.3 L1 0.7 65 152 7.4
30% ’ 67.6 15.6 42.6 9.6 1.2 54 L1 L1 0.5 6.7 14.2 9.3
35% ” 78.6 24.4 30.0 12.0 12.2 2.6 1.9 14 0.4 6.2 11.0 16.2
10% ” 74.2 10.6 40.6 9.8 10.8 .8 1.7 L1 0.3 6.8 4.6 16.2
0% 8days 62.2 17.7 83.6 8.0 11.2 152 1.0 11 4.2 6.9 156 14.5
20% ” 48.6 15.8 65.0 7.4 10.2 9.2 1.2 L1 L5 6.3 159 16.4
25% ” 57.4 14.6 54.7 80 104 80 1.1 1.1 14 6.9 14.0 156
30% . ” 50.0 14.6 352 7.0 10.2 3.6 0.9 1.1 0.5 6.6 157 14.3
35% ” 65.2 15.8 11.8 10.0 10.4 1.6 1.2 L1 0.5 6.4 11.3 16.6
0% ” 65.4 12.4 11.2 9.2 11.0 1.2 L0 1.1 0.3 6.8 110 12.4
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Table 6. Effect of PEG concentration at three different osmocnditioning{OC) temperatures on the cu-
mulative germination percentage(CGP), germination rate(GR), maximum germination rate

{(MGR), and GTso of sorghum at 15°C.

Concentration Duration CGP GR MGR GTso
of OC of OC 10C 15T 20“5 10C 15C 20C 10T 15C 20T 10C 20C 20TC
0% 2days 78.2 63.8 92.0 23.8 14.2 3~6 50 3.8 53 2.8 3.8 2.8
20% 4 86.4 77.4 90.0 _3.8 18.6 350 6.7 4.3 6.7 2.9 3.6 2.6
25% ” 80.8 71.6 84.7 25.4 15.4 32.2 4.4 2.8 7.0 2.9 43 3.0
30% ” 82.0 71.8 94.1 26,8 14.2 30.4 53 2.3 7.3 2.7 49 2.7
35% ” 87.0 58.6 75.0 23.4 12.6 20.8 4.7 2.2 4.8 3.4 43 3.2
40% ” 84.0 68.4 90.8 22.8 13.6 25.0 5.0 2.6 49 3.2 46 3.3
0% 4days 73.4 47.2 82.0 26.4 19.4 24.2 88 1.9 35 2.2 45 3.5
20% ” 73.2 41.8 96.1 27.2 18.2 31.4 6.9 2.1 6.7 31 4.5 2.9
25% ” 84.0 43.4 83.3 27.6 18.2 29.4 6.2 1.6 4.8 26 50 3.4
30% ” 71.8 48.4 858 21.4 194 26,2 35 15 83 31 48 238
35% ” 80.6 55.0 63.2 24.0 10.8 16.0 44 1.7 52 31 4.8 3.0
40% ” 56.2 48.8 61.0 17.2 17.6 13.2 7.3 1.0 1.9 3.6 59 4.2
0% 6days 74.6 38.0 84.0 22.0 17.8 24.8 3.7 2.4 3.3 3.2 4.5 3.7
20% ” 68.0 19.4 87.0 19.4 13.6 30.6 32 1.6 46 32 52 31
25% ” 62.4 15.6 68.6 17.6 12.4 13.4 40 1.5 4.6 34 56 3.9
30% ” 70.0 17.8 43.8 17.8 13.2 13.6 2.0 1.7 46 40 55 2.7
35% ” 71.8 27.0 41.2 22,0 13.0 10.8 4.5 1.7 2.3 30 4.8 3.5
40% ” 84.8 22.6 47.2 25,8 13.6 11.8 45 15 2.8 3.0 54 3.8
0% 8days 58.0 28.2 79.2 19.2 15.6 40.8 4.8 1.3 53 3.8 4.3 4.0
20% 4 47.0 19.8 69.3 10.8 11.2 21.4 2.1 1.2 33 39 7.9 39
25% ” 59.4 18.2 53.4 16.4 11.6 10.5 3.0 1.4 2.1 3.4 4.7 4.1
30% ” 63.4 19.6 36.6 16.4 11.2 8.2 3.4 1.2 1.6 3.4 84 4.0
35% ” 68.6 23.1 15.8 21.6 13.8 3.0 44 1.5 0.6 2.9 57 4.4
40% ” 71.4 29.6 17.2 17.8 14.6 3.0 26 1.8 05 39 55 4.8
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Table 7. Effect of PEG concentration at three different osmoconditioning(OC) temperatures on the cu-
mulative germination percentage(CGP), germination rate(GR), maximum germination rate(MGR}),

and GTso of sorghum at 20°C.

Concentration Duration CGP GP MGR GTse
of OC of OC 10T 15C 20T 10C 15C 20C 10T 15C 20C 10C 15C 20C
0% 2days  90.4 74.0 98.6 57.8 25.6 46.6 153 55 9.0 13 25 20
20% ” 93.4 77.0 99.6 48.4 27.4 50.8 157 7.3 16.2 L5 2.4 16
25% ” 92.6 70.1 93.2 46.4 23.6 216 17.2 6.7 155 L5 2.7 2.5
30% " 92.2 73.4 95.8 46.6 26.8 414 159 7.4 14.4 1.6 2.3 18
35% " 86.6 72.3 82.0 45.2 27.2 38.2 157 7.5 145 15 2.2 L7
40% " 82.6 64.0 79.8 39.0 23.2 316 140 58 9.4 17 2.4 21
0% 4days 88.0 48.0 97.0 47.8 27.4 5.4 12.7 40 193 15 23 138
20% ” 90.4 40.4 95.8 43.4 24.8 47.2 145 3.5 129 16 2.3 17
259 ” 80.2 39.0 86.8 41.6 30.8 38.2 13.0 3.6 10.4 17 3.6 2.0
30% ” 86.8 44.0 85.2 40.2 26.2 342 129 48 87 17 23 2.2
359% ” 88.4 56.0 52.8 39.6 30.6 16.6 127 6.0 3.1 1.8 23 28
40% , 85.4 57.1 59.7 37.6 27.8 18.4 13.5 3.8 4.1 18 3.0 28
0% 6days 73.2 35.0 94.6 342 220 37.4 05 38 71 17 26 3.7
20% ” 79.2 214 95.2 352 164 39.6 13.2 23 1.2 17 28 3.1
25% ” 82.6 14.4 76.6 342 14.8 270 105 24 55 1.9 25 3.0
30% - 770 25.0 54.8 30.4 17.4 212 9.5 3.2 6.4 20 29 2.7
35% " 86.2 33.2 364 380 19.6 10.4 10.9 3.2 20 19 3.3 3.5
40% ” 82.2 29.2 47.2 37.0 17.2 14.1 109 2.3 2.7 20 3.5 3.8
0% 8days 7L2 21.4 79.8 36.0 16.2 381 87 22 7.3 17 29 2.2
20% ” 80.8 20.0 68.6 27.4 12.6 22.6 7.9 14 3.7 2.0 4.4 2.9
25% ” 65.8 21.6 44.2 24.6 118 20.8 54 13 32 23 37 3.0
30% ” 63.2 256 39.4 23.2 118 1.4 6.0 L4 3.0 23 4.7 2.8
35% ” 78.4 26.4 18.4 318 182 48 89 25 0.9 22 31 3.7
0% ” 76.8 30.4 158 29.0 17.6 3.8 7.7 2.7 0.5 2.2 3.8 4.0
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