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Varietal Difference of Salt Tolerance during Germination
in Italian Ryegrass

Kang Soo Lee and Sun Young Choi*

ABSTRACT : This study was conducted to find out the suitable NaCl concentration and tem-
perature for investigating the varietal difference of salinity tolerance in Italian ryegrass. Seeds
of 20 cultivars including 9 diploid and 11 tetraploid were exposed to eight levels of NaCl concen-
tration ranging from 0 to 350mM under three temperature levels of 15, 20 and 25%. The NaCl
concentration(C50%) inhibited germination of 50% of the viable seeds for the cultivars at 15C
was 354mM, and those at 20C and 25C were 342mM and 325mM, respectively. There were sig-
nificant correlations among C50% at three levels of temperature, and correlation coefficient for
C50% between 20°C and 15°C was higher than that between 25C and 15%¢C or 20¢C. C50% was
positively correlated only with germination speed at 10 days after sowing when the plants were
exposed to 350mM NaCl at 20°C. For the germination speed at 10 days after sowing in 350mM
NaCl at 207, the cultivars used could be classified into three groups. Wase Aoba, Bettina, E.
K-11, Tetrone, Lira Sand, Tetra Florum and Billiken belonged to the tolerant group, and Tuchi
Was, Wase Yutaka, Sakura Wase, Magnolia, Limella and Delita were as the semi-susceptible
group, and Atalja, Barmultra, Ajax, Liberta, LM-16, Elving and Wilo were as the susceptible
group.

Key words : Salinity tolerance, Varietal difference, NaCl concentration, Italian ryegrass.
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Table 1. The NaCl concentration inhibited germination of 50% of the viable seeds of Italian
ryegrass cultivar under three different temperature levels

Temperature
Cultivar Mean SD CV(%)
25T 20¢ 15T

Diploid o IIIM +overeemennenesteemre tererr i sa s aae e e re e e
1 Atalja 308 337 338 328 17.0 5.18
2 Tuchi Wase 333 351 377 354 22.1 6.24
3 Wase Aoba 324 357 346 342 16.8 4,91
4 Wase Yutaka 325 368 361 351 23.1 6.58
5 Bettina 319 352 346 339 17.6 5.19
6 Sakura Wase 311 341 372 341 30.5 8.94
7 Magnolia 296 346 383 342 43.7 12.78
8 E K-11 332 376 382 363 27.3 7.52
9 Limella 271 343 361 325 47.6 14.65

Mean 313 352 363 343 -

Tetraploid tenrees M e ereereerennnternrnriereetaesetieressesaresseraniaines
10 Tetrone 316 359 336 337 21.5 6.38
11 Lira Sand 314 353 367 345 27.5 7.97
12 Tetra florum 288 362 391 347 53.1 15.30
13 Billiken 337 375 425 379 44.1 11.64
14 Barmultra 315 318 343 325 15.4 4.74
15 Ajax 283 327 332 314 27.0 8.60
16 Liberta 252 325 320 299 40.8 13.65
17 Delita 325 337 368 343 22.2 6.47
18 LM-16 305 327 340 324 17.7 5.46
19 Elving 295 299 329 308 18.6 6.04
20 Wilo 319 332 354 335 17.7 5.28

Mean 304 338 355 332 -
Grand Mean 325 342 354 340

SD means standard deviation.
CV (%) means coefficient of variation.
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Table 2. Correlation coefficients among C
50% of the three temperature levels
for 20 Italian ryegrass cultivars

C50% at 20°c  C50% at 15C

0.494* 0.45¢4
0.677*

C50% at 25T
C50% at 20C

C50% means the NaCl concentration inhibited ger-
mination of 50 percent of the viable seeds,
* ¥¥: Significant at the 0.05 and 0.01 probability le-
vels, respectively.
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Table 3. Correlation coefficients between C50% and germination percentage in eight NaCl con-
centration at three temperature levels for 20 Italian ryegrass cultivars

Germination percentage at each NaCl concentration(mM)

0 50 100 200 250 300 350
C50% at 25TC 0.669" 0.620* 0.739* 0.673~ 0.763* 0.923" 0.957* 0.484
C50% at 20°C 0.363 0.224 0.201 0.296 0.262 0.172 0.672™ 0.945*
C50% at 15C 0.126 0.200 0.170 0.203 0.191 0.416 0.450* 0.833*

* *¥: Significant at the 0.05 and 0.01 probability levels, respectively.
C50% means the NaCl concentration inhibited germination of 50 percent of the viable seeds.
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Table 4. Basic statistics for germination speed of 20 Italian ryegrass cultivars in 350mM NaCl

at 20C
Germination speed measured at days after sowing
Item
6 7 8 9 10 11 12 13 14 15 16 17
MGS(%) 0.4 3.0 6.7 12.1 21.6 26.4 3.0. 33.6 35.6 36.8 374 37.4
SD 0.73 1.82 2.59 4.22 6.08 6.77 7.46 7.75 8.33 8.75 8.89 8.94
CV(%) - 66.7 38.7 34.9 28.1 25.6 24.9 23.1 23.4 23.8 23.8 23.9

MGS : Mean germination speed of 20 cultivars
SD : Standard deviation
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Tabie 5. Correlation coefficients between C50%4, germination percentage and germination speed
at each days after sowing in 350mM NaCl at 20°C for 20 Italian ryegrass cultivars

Germination speed measured at days after sowing

6 7 8 9 10

12 13 14 15 16 17

P P<0.01

P<0.001
C50%  0.304 | 0.589 | 0.760 0.861 0.913  0.920
GP 0.363 | 0.648 | 0.839 0.939 0.958  0.962

0.915 0.924 093¢ 0939 0942 0.945
0.966 0.985 0.993 0.998 1 1

P : Probahility

GP : Germination percentage of cultivars in 350mM NaCl at 20C.
C50% means the NaCl concentration inhibited germination of 50 percent of the viable seeds.
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Fig. 1. Relation between germination per-

centage and germination speed at 10
days after sowing in 350mM NaCl at
20°C for 20 Italian ryegrass cultivars.
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Table 6. Classification for the degree of salt tolerance of 20 Italian ryegrass cultivars in NaCl

350mM at 20C

Degree of salt tolerance Diploid Tetraploid Number of cultivars
High Wase Aoba, Bettina Tetrone, Lira Sand 7
(above 21.6+6.08%) EK-11 Tetra Florum, Billiken

Medium Tuchi Wase, Wase Yutaka
Sakura Wase, Magnolia
Limella

Low Atalja

(below 21.6—6.08%)

Delita 6
Barmultra, Ajax 7
Liberta, LM-16

Elving, Wilo

( ) : germination speed + SD at 10 days after sowing in 350mM NaCl at 20C.
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