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Differences in Salt Tolerance within Strains of Cynodon dactylon

" Yoko Oki® and Tomo Utsugi®
(Department of Eco-physiology for Crop Science)

Nine strains of Cynodon dactylon grass were collected from various habitats such as
the seaside, the saline soil areas and the roadside. These strains were grown in sand
culture under greenhouse at various NaCl treatments, and their growth, morphological
variation, mineral contents and rooting were determined.

The growth of most strains was increased by Cl concentrations of 1,000 ppm to
3,000 ppm, and addition of NaCl up to 5,000 ppm of Cl concentrations did not affect
their growth. Furthermore all strains survived relatively well even when grown with ClI
concentrations of 10,000 ppm. With increasing Cl concentrations, Na content in their
tissues increased. Especially some strains which were collected from saline areas, had
higher Na content in their tissues than those of other strains. It was also found that
Cynodon dactylon may possess one mechanism for salt tolerance, which may be related
to restriction of Na translocation from root to top.

Morphological characters of all strains at various NaCl treatments varied widely, and
a relation between morphological variation and yield variation was found.

In contrast, NaCl treatments significantly affected the rooting and the root growth of

Cynodon dactylon.
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Table 1 Strain number, sampling sites and dates of Cynodon dactylon
Strain Sampling sites Date
No.
1 Beach at Fufsu cape, Futsu city, Chiba 1995.4.
2 Rocky stretch of seashore on Inujima Island, Okayama city, Okavama 1994.9.
3 Saline soils in Khon Kaen city, Thailand 1993.5.
4 Beach at Onna-son village, Okinawa 1994.8.
5 Site of salt farm at Unotsu, Kurashiki city, Okayama 1995.6.
6 Roadside, Naha city, Okinawa 1995.4.
7 Flood plain along Ichinomiya river, Mobara city, Chiba 1995.4.
8 Roadside at Kokufu-ichiba, Okavama city, Okayama 1994.5.
9 Roadside, Kyofo city, Kyoto 1995.5.
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Fig. 1 Relative yield of 9 strains of Cynodon dactylon grown under various NaCl

treatments.
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Fig. 2 Comparison of morphological variations among 9 strains of Cynodon
dactylon grown under NaCl treatments.

a) a : number of stems, b : rate of creeping stems, c :

number of

branches, d : number of green leaves, e : rate of dead leaves, f : leaf
form (leaf length/leaf width), g : leaf area of erect stem, h: leaf area
of creeping stem, i : number of nodes, j : yield.

b) Broken line shows the criterion, and solid line shows changes by NaCl

treatments.
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Table 2 Na and K contents in the top and the roots of Cynodon dactylon under various NaCl

treatments
Strain Cl Na (%) K (%) K/Na ratio Na )
No.  concentration  Top  Root Top Root Top Root translocation
rate to top (%)”

5 0 ppm 0.18 0.39 1.68 1.07 9.20 2.72 31.19
1000 ppm 0.21 0.59 1.56 1.06 7.25 1.81 26.78

3000 ppm 0.32 0.73 1.53 0.96 4.71 1.33 30.91

5000 ppm 0.35 0.88 1.39 1.01 3.96 1.14* 28.58

8000 ppm 0.47*  0.98* 1.49 0.84 3.18 0.86* 32.40

10000 ppm 0.54* 1.06* 1.50 0.84 2.80*  0.79* 33.63

7 ~ 0 ppm 0.11 0.24 1.43 1.12 12.58 4.62 34.33
1000 ppm 0.14 0.45 1.34 1.09 9.59 2.42 24.46

3000 ppm 0.25 0.57 1.39 0.91 5.51 1.58 30.37

5000 ppm 0.33 0.60 1.29 1.01 3.91 1.68 36.94

8000 ppm 0.40* 0.79 1.38 0.91 3.42* 1.15 33.72

10000 ppm 0.47  1.09* 1.31 1.00 2.81* 092 30.15

a)* Significant difference at 5 % level.

b) Na contents in top/Na contents in whole plant X 100

Table 3 Growth characters of Cynodon dactylon (Strain No.

concentrations for 4 weeks

3) exposed to various low NaCl

Total

shoot Number Number Number Number Number ot

Na root

. length of green of dead of of of
concentration . length
(mm) leaves leaves branches nodes rooting®

(mm)

0ppm 194 10.0 8.6 3.4 8.6 30.4 477.4
250 ppm 169 9.4 6.6 1.0 7.2 11.2 222.8
500 ppm 145 7.2 6.2 0.6* 5.8 7.4* 80.8*
750 ppm 128*® 4.8 9.2 1.0 5.6* 4.8* 27.0*
1000 ppm 133 5.2 7.8 0.8* 6.2 4.2* 21.0*

a)* Significant differences at 5 % level.
b) Number of rootings in each plant.
¢} Each value is the mean of 5 replications.
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Table 4 Growth characters of Cynodon dactylon (Strain No. 3) exposed to various high NaCl
concentrations for 3 weeks after rooting

Total

N Shoot Number Number Number Number Number © at
roo

a . length of green of dead of of of
concentration length
(mm) leaves leaves branches nodes roots®

(mm)

0 ppm 181 8.6 8.0 2.4 8.4 14.4 418.2
1000 ppm 182 9.2 7.0 1.2 7.8 14.6 332.2
2000 ppm 176 8.2 7.2 1.2 8.0 10.6 271.2
3000 ppm 161 6.2 8.4 0.8 8.4 6.0 272.4
4000 ppm 167 52 9.0 1.0 7.6 5.0 300.6

a) Number of roots in each plant.
b) Each value is the mean of 5 replications.
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