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Effect of NaCl Concentration on Germination and
Seedling Growth of Italian Ryegrass(Lolium multiflorum L.)

Kang Soo Lee, Sun Young Choi and Chol Won Choi*

ABSTRACT : This study was conducted to obtain the basic information for the salt stress of
Italian Ryegrass. Fourteen cultivars including 7 diploid and 7 tetraploid were subjected to eight
levels of NaCl treatments during germination and early seedling stages. Germination percentage
decreased remarkably over 300mM of NaCl concentration. The NaCl concentration that inhibited
germination of 50% of the viable seeds in the cultivars was 344mM.: The decreasing degree of
germination percentage was higher in tetraploid type than in diploid type. The varietal differ-
ence of germination percentage was shown to be very conspicuous as the NaCl concentration
increased. Top dry weight in 166 mM NaCl was decreased by 50% compared with that of con-
trol. Inhibition of NaCl appeared to be more in early seedling stage than in germination stage.
Top dry weight of cultivars in NaCl stress was not related with germination capacity, Root dry
weight in 148mM NaCl decreased by 50% compared with that of control. Root dry weight of
cultivars was significantly correlated with top dry weight in NaCl treatment. Top dry weight
and root dry weight was higher in diploid type than in tetraploid type at each 8 levels of NaCl
concentration. Total chlorophyll content increased with the increase of NaCl concentration and
the degree of increase in chlorophyll a was higher than that in chlorophyll b. Chlorophyll a was
higher in tetraploid type than in diploid type. But chlorophyll b was higher in diploid type than
in tetraploid type. There were significant correlation between chlorophyll a and top dry weight
of cultivars over 150mM of NaCl concentration, Free proline content accumulated remarkably in
NaCl treatment compared with control and was not difference between diploid type and tetra-
ploid type. Free proline content of cultivars was not related with top dry weight in NaCl treat-
ment,

Key words : Italian Ryegrass, Germination percentage, NaCl, Dry weight, Chlorophyll, Free
proline. , :
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g. 1. Gremination percentage of 14 Italian
Ryegrass cultivars(Diploid:7, Tetra-
ploid:7) under the different NaCl con-
centration at 20¢C.

Arrow symbol is NaCl concentration
that inhibited germination of 50% of
the viable seeds.
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Table 1. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between germination per-
centage at control, 350mM NaCl and those at each NaCl concentration

NaCl concentration(mM)

0 50 100 150 200 250 300 350
Germination
percentage - 0.888™ 0.848* 0.914* 0.833* 0.876™ 0.767" 0.276
at control
Germination
percentage 0.276 0.001 0.032 0.130 0.226 0.215 0.670™ -
at 350mM NaCl
Ratio of germintion
percentage to - 0.644* 0.798* 0.686" 0.920™ 0.973* 0.986™ 0.995*
control
*, ** symbols are significant at 5% and 1% level, respectively
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Fig. 2. Top dry weight of 14 Italian Ryegrass
cultivars(Diploid:7, Tetraploid:7) un-
der the different NaCl concentration,
Arrow symbol is the same as Fig. 1.
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Table 2. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between top dry weight at
control, 250mM NaCl and those at each NaCl concentration

NaCl concentration(mM)

0 50 100 150 200 250
Top dry weight
at control - 0.789* 0.773* 0.616™ 0.472 0.212
Top dry weight
at 250mM NaCl 0.212 0.032 0.130 0.190 0.853** -
Ratio of top dry
weight to control - 0.048 0.112 0.669™ 0.901* 0.900*

*, ** symbols are significant at 5% and 1% level, respectively

Table 3. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between germination per-
centage in 300mM, 350mM and top dry weight under the different NaCl concentration

Top dry weight at each NaCl concentration(mM)

Variable 0 50 100 150 200 250
Germination percentage
at 300mM NaCl 0.110 0.145 0.387 0.524 0.259 0.454
at 350mM NaCl 0.217 0.178 0.242 0.397 0.370 i 0,432
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Fig. 3. Root dry weight of 14 Italian Ryegrass
cultivars(Diploid:7, Tetraploid:7) un-
der the different NaCl concentration,
Arrow symbol is the same as Fig. 1.

Table 4. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between root dry weight at
control, 250mM NaCl and those at each NaCl concentration

NaCl concentration(mM)

Variable 0 50 100 150 200 250
Root dry weight

at control - 0.734* 0.141 0.109 0.109 0.195
Root dry weight

at 250mM 0.198 0.114 0.219 0.589* 0.862** -
Ratio of root dry

weight to control - 0.505 0.666" 0.740™ 0.740** 0.842*

¥, ** symbols are significant at 5% and 1% level, respectively

— 345 —



Table 5. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between top dry weight,
ratio to control in top dry weight and root dry weight, ratio to control in root dry
weight under the differenct NaCl concentration

NaCl concentration(mM)

Variable 0 50 100 150 200 250
Root dry weight
Top dry weight 0.569* 0.638™ 0.784* 0.866™ 0.816™ 0.871*
Root to control in root dry weight
Ratio of top dry
weight to control - 0.361 0.373 0.650 0.773* 0.893™
*, ** symbols are significant at 5% and 1% level, respectively
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Table 6. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between total chlorophyll,
chlorophyll a, b and a/T at control, 250mM NaCl and those at each NaCl concen-

tration
NaCl concentration(mM)
Variable 0 50 100 150 200 250
Total chlorophyll

Top chlorophyll

at control - 0.336 0.114 0.340 0.424 0.492
Total chlorophyll

at 250mM NaCl 0.242 0.292 0.333 0.819* 0.577* -

Chlorophyll a

Chlorophyll a

at control - 0.438 0.084 0.418 0.449 0.448
Chlorophyll a

at 250mM NaCl 0.448 0.110 0.295 0.860** 0.557* -

Chlorophyll b

Chlorophyll b

at control - 0.134 0.219 0.349 0.071 0.127
Chlorophyll b

at 250mM NaCl 0.127 0.232 0.673" 0.612* 0.582* -

Chlorophyll a /T

Chlorophyl! a /T

at control - 0.571* 0.786* 0.881* 0.760** 0.871**
Chlorophyll a /T

at 250mM NaCl 0.871* 0.546* 0.518* 0.853* 0.706** -

*, * symbols are significant at 5% and 1% level, respectively
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Table 7. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between total chlorophyll,

chlorophyll a, b and a /T and top dry weight under the different NaCl concentration

Top dry weight at each NaCl concentration(mM)

100 150 200 . 250

Variable 0 50

Total chlorophyll 0.519 0.215 0.095 0.690* 0.657* 0.658*
Chlorophyll a 0.525 0.148 0.000 0.620* 0.686* 0.681*
Chlorophyll b 0.327 0.286 0.268 0.358 0.084 0.192
Chlorophyll a /T 0.462 0.045 0.288 0.344 0.584* 0.714*

*, ** symbols are significant at 5% and 1% level, respectively
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Fig. 5. Proline content of 14 Italian Ryegrass
cultivars(Diploid:7, Tetraploid:7) un-
der the different NaCl concentration.
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Table 8. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between proline content at
control, 250mM NaCl and those at each NaCl concentration

NaCl concentration(mM)

Variable 0 50 100 150 200 250
Proline content

at control - 0.055 0.212 0.355 0.427 0.494
Proline content

at 250mM NaCl 0.494 0.148 0.237 0.480 0.672* -

*, ** symbols are significant at 5% and 1% level, respectively

Table 9. Correlation coefficients(r) for 14 Italian Ryegrass cultivars between proline content
and top dry weight under the different NaCl concentration

Top dry weight at each NaCl concentration(mM)
Variable 0 50 100 150 200 250

Proline content

(mg /g dry weight) 0.452 0.164 0.014 0.326 0.228 0.295
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