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Salt Tolerance of Chrysanthemums
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College of Agriculture, Shizuoka University, Ohya, Shizuoka

Summary

Experiments were conducted to determine the effect of various concentrations of
sea water on growth and flowering of Chrysanthemum wmorifolium Ramat. ‘Seiko-
nohana’ in sand and soil cultures. The plant height and top fresh weight of
flowering plants grown in sand and soil decreased above 250 ppm Cl of sea water,
and the flowering was markedly delayed above 2000 ppm Cl. Salt injury appeared
on the leaves at 500 ppm Cl in sand culture and at 2000 ppm Cl in soil culture 64
days after the beginning of treatments, and became more severe with increasing sea

water concentrations.
sand culture.

the higher concentrations of sea water in sand and soil cultures.

The intensity of the injury was less in soil culture than in
There was an increase in Mg, Na and Cl content in the leaves at

At the end of

the experiment the content of Cl, exchangeable Mg and Na in the soil, and the EC
values increased with increasing sea water concentrations.
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Table 1. Composition of nutrient solution.

1. Na,HPO,-12 H,O 1mM

2. K,SO4 3mM

3. Ca(NOy)q+4 H,O 4mM

4. MgS0,-7 H,O 2mM

5. Mn 0.5 ppm (MnSOy)

6. Fe 1.0 ppm (FeCgH50; -5 H,O)
7. Zn 0.05 ppm (ZnSOy-7 H;0)

8. Cu 0.02 ppm (CuSO4-5 H,0)
9. B 0.5 ppm (H3BO3)
10. Mo 0.05 ppm (NazMoOy-2 H,O)
11. pH=6.0
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Table 2. Effect of sea water concentrations on the growth and flowering
of chrysanthemums in sand culture.

7co;:nx:;?t‘msi‘ Salt injury symptoms™ No. of flowering¥ | Days from July | Plant ht (cm) g‘foﬁot(;?n:l
Cl(ppm) ‘ % ! Sept. 20 l At harvest ;plants 10 to flowering ‘ Sept. 20 ‘ At harvest | plants (g)
0 ‘ o | o 0 562 110.5¢ 27.90 | 7.6 53.12
100 0.50 0 0 562 109.7¢ 26. 82 1 48. 32 50. 32
250 ’ 1.25 ‘ 0 0 562 111.6°¢ 22.3° i 32.3° 35.4°
500 2.50 1 2 562 111.3¢ 2]. 2b¢ 35, 5%¢ 33. 3b¢
1000 5.00 2 3 54 112.4¢ 17.9¢ 29.7¢ 27.1¢
2000 | 10.00] 3 | 4 45° 116. 20 8.5¢ 16.99 14. 49
3000 15.90 } 4 ‘ 5 27°¢ 120. 82 5.7¢ 9.3¢ 8.94

X : Symptoms with marginal chlorosis and burn in the leaves, and the dieback were evaluated, with 0 (none) to 5
(very severe).
Y : Mean separation in columns by Duncan’s multiple range test, 5% level.

Table 3. Effect of sea water concentrations on the main elements of chrysanthemum
leaves in sand culture. (% of dry matter)
Cl concn (ppm) ‘ NX P K Ca Mg ’ Na Cl

0 ‘ 3.712 0.23<¢ 4.982 1.37° 0.60¢ 0.21¢ 1.34¢

100 \ 3.792 0. 204 4.672 1.23° 0.61¢ 0.21¢ 1.814¢
250 ‘ 3.812 0.26<4 5.252 1.33° : 0.694 | 0. 36°¢ 2. 244¢

500 i 3.58? 0. 264 4,902 1.602® 0.79¢ ) 0.52¢ 2.93¢

1000 | 3.582 0. 28¢ 4,932 1.09® 0.79¢ 0.81¢ 4. 29°¢

2000 s 0. 48 4.91* Lt [ o093 | 255 7.23b

3000 2.50° 0.38> \ 3.59° 2.182 1.11# | 5.042 11. 242

X : Mean separation in columns by Duncan’s multip'e range test, 5% level.
1%

Table 4. Effect of sea water concentrations on the growth and flowering
of chrysanthemums in soil culture.
< - -
Q;_:élr:ﬁ;_m_‘ Salt injury symptnmsX No. of ﬂoweringY} Days from July ! Plant ht(cm) i g‘foaofv;zsr}iun;vt

Cl(ppm) % | Sept. 20 ‘ At harvest ‘plants ! 10 to flowering | Sept. 20 { At harvest : plants (g)
o 0o 1+ o | 0 ‘ 562 110.65¢ | 3130 7.3 | 447
100 | 05 0 0 562 110. 49 } 30.7 16.8° 43.7°
250 1.25 0 0 562 111.3¢%¢ boorb 41.1° 37.8°
500 2.50 1 0 0 562 111,84 23. 4¢ 37.2¢ 32.0¢
1000 5.00 0 : 1 562 113.0b¢ 21.2¢ 30.5¢ 25.7¢
2000 | 10.00 1 l 2 512 114.9° 15.64 2210, 17.0°
3000 15.00 2 ! 3 43° 118.12 10.9¢ 16.6¢ ; 11.8¢

X : Symptoms with marginal chlorosis and burn in the leaves, and the dieback were evaluated, with 0 (none) to 5
(very severe).
Y : Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 5. Effect of sea water concentrations on the main elements of chrysanthemum
leaves in soil culture. (% of dry matter)
Cl conen (ppm) ‘ NX ‘ P ! K Ca Mg Na Cl

0 | 3.407 ! 0.18° 3.5820 1.672 0. 38° 0.17¢ 2.044
100 ‘ 3.192 | 0.18° 3.392 1.832 0.39¢ 0.22¢ 2. 284
250 \ 3.48?2 0.19° 3.362> 1.712 0. 40° 0. 28° 2.654

500 ‘ 3.432 0.212° 3.662 ‘ 2.03* 0.44°¢ 0. 44¢ 3.43¢<4
1000 | 3.332 ! 0.222 3.672 ‘ 1.83?2 0.48° 0.73¢ 4.49¢
2000 | 2.89° ! 0.20%® 3.45% i 2.012 0. 66" 2.37° 8.39°
3000 2.82° ‘ 0.18° ‘ 3.17° : 1.952 0.792 4,212 11.812

X : Mean separation in columns by Duncan s multiple range test, 5% level.

Table 6. Soil chemical properties at the end of the experiment.

, \ P :
Cl concn  NO3-N* ° P(Truog) ‘ Ij:xchangeab‘.e cations (me/100g) Cl EC m{y/cm pH
(ppm) } (ppm) (ppm) K Ca Mg Na (ppm) 1:5) (H:0)
0 ¢ 1912 | 1470 % 0. 36%¢ 10.17¢ 1.78¢ 2. 85¢ 5524 0.13¢ 6.67
100 ‘ 1512 112° i 0.314 12. 6625 1. 80¢ 2.89¢ 623¢ 0.144 6.582>
|
250 ;178 ‘ 76¢ 0.35°¢ 12. 142b¢ 1.99¢ 3. 88¢d 895¢d 0.17¢4 6.722
500 ‘ 2152 89be ‘ 0.56¢ 14,242 2.704 5. 56¢ 1340¢ 0.23¢ 6.672
1000 | 206* | 86°¢ : 0.79° 12.982° 3.49¢ 9.02° 22420 0.30° 6.612° -
2000 ‘ 2128 | 67° ‘ 1.07° 12.573b¢ 4.63° 12. 992 37822 0.41° 6.67°
3000 ‘ 1612 89be i 1.172 10. 81°¢ 5. 332 14.192 42912 0. 462 6.38°
X : Mean separation in columns by Duncan’s multiple range test, 5% level.
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