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Effect of Temperature and NaCl Concentration on Germination
of Italian Ryegrass

Sun Young Choi and Kang Soo Lee*

ABSTRACT : This study was conducted to obtain the basic information on salinity tolerance in
Italian Ryegrass. Seeds of 20 cultivars that contained diploid(9 cultivars) and tetraploid(11
cultivars) types were exposed to eight levels of NaCl concentration ranging from 0 to 350 mM
under three levels (157, 20°C and 25%C) of temperature.

There were highly significant differences in germination percentage among the levels of NaCl
concentration, levels of temperature and cultivars, respectively, Average germination percent-
age of cultivars in control(no NaCl) was higher at 201 (90.1%) than that of 25C(87.8%) or 15T
(87.5%). Average germination percentage of cultivars began to decrease over 200mM of NaCl
concentration, The degree of decrease in germination was higher at 25 than that of 15T or
20C. At 20%C, the germination percentage and gemination speed were gradually decreased as
NaCl concentration increased. The average germination day was lengthened by the increase of
NaCl concentration and temperature. The germination percentage in diploid types were higher
than that of tetraploid types but the average germination day in diploid types was shortened
more than that of tetraploid types, regardless of temperature and NaCl concentration,
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Table 1. Analysis of variance for the germination percentage of 20 Italian Ryegrass cultivars in
eight NaCl concentrations under three temperatures

Degrees Mean

F

Factor Probability
~ of freedom square Value

Temperature(A) 2 8345.369 397.82 0.000

Salt :

Concentration(B) 7 20967.503 3382.98 0.000
. AXB 14 3016.062 143.77 0.000

Cultivar(C) 19 6840.878 326.10 0.000

AXB 38 265.641 12.66 0.000

BxC 133 239.542 11.42 0.000

ABC 266 86.125 4.11 0.000

Error 960 20.978 - -
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Table 2. Germination percentage of Italrian Ryegrass cultivars in control{no NaCl) under dif-

ferent temperatures

Germination percentage(%)

Cultivar 250 20C 15C LSDq.0s
Diploid
1. Atalja 92.7 90.7 93.3 NS
2. Tuchi Wase 97.3 94.0 93.3 NS
3. Wase Aoba 96.0 , 96.0 93.3 NS
4. Wase Yutaka 93.3 90.0 94.0 NS
5. Bettina 87.3 90.7 92.0 442
6. Sakura Wase 92.0 89.3 90.7 NS
7. Magnolia 60.0 81.3 67.3 12.98
8. EK-11 9.0 94.7 97.3 NS
9. Limella 76.0 83.3 67.3 7.53

Mean 37.6 90.0 87.6
Tetraploid
10. Tetrone 83.3 91.3 86.7 6.92
11. Lira Sand 94.7 97.3 94.7 2.30
12. Tetra Florum 87.3 88.0 79.3 3.77
13. Billiken 90.7 92.7 96.0 NS
14. Barmultra 92.7 88.7 80.7 3.26
15. Ajax 94.0 92.0 96.7 NS
16. Liberta 50.0 75.3 66.0 13.91
17. Delita 88.0 92.7 92.7 NS
18. LM-16 92.7 94.0 92.0 NS
19. Elving - 91.3 87.3 87.3 . NS
20. Wilo 96.0 92.7 89.3 5.96

Mean 87.3 90.2 87.4

Grand mean 87.4 90.1 875
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Fig. 1. Change in average germination percen-
tage of 20 Italian Ryegrass cultivars in
eight NaCl concentration under three
temperature.
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Fig. 2. Change in average germination per-
centage of 20 Italian Ryegrass cul-
tivars in eight NaCl concentration at
20C.

DAS : day after sowing.
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Table 3. Mean of average germination day of Italian Ryegrass types in eight NaCl
concentrations under three different temperatures

No,of NaCl concentration(mM)
Tem. Type Cultivars Mean
50 100 150 200 250 300 350

25¢ Diploid 9 35 3.6 4.0 4.4 5.1 6.6 8.0 8.0 5.4
Tetraploid 11 3.6 3.9 4.2 4.7 5.6 6.9 8.8 6.9 5.6
Mean 20 3.5 3.8 4.1 4.6 5.4 6.8 8.5 7.4 5.5 v

20c Diploid 9 4.0 4.0 4.7 5.2 6.0 7.3 9.2 10.2 6.4
Tetraploid 11 41 4.5 4.9 5.6 6.3 7.9 9.8 10.8 6.7
Mean 20 4.1 4.3 4.8 5.4 6.2 7.7 9.5 10.5 6.6

15¢ Diploid 9 5.2 5.6 6.1 6.6 7.8 9.2 10.7 10.9 7.8
Tetraploid 11 5.4 5.8 6.3 7.0 8.0 9.5 111 11.6 8.1
Mean 20 5.3 5.7 6.2 6.9 7.9 9.4 10.9 11.3 8.0
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