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Salt Tolerance of Carnations in Sand and Soil Cultures
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Summary

Experiments were conducted to determine the effect of diluted sea water on the
growth and flowering of the ‘Coral’ carnation cultivar. Nine young plants were
planted in a wooden container (40X40Xx12cm) filled with sand or soil. Sea water
diluted with Hoagland’s solution, and also tap water was used for both sand and
soil cultures. Each solution contained 0, 100, 250, 500, 1,000, 2,000 and 3,000ppm
Cl. Treatments were continued from April 10 to flowering. Salt injury was not
found at 0 and 100ppm Cl. Plant height and top fresh weight of the flowering plant
grown in sand and soil decreased above 250ppm Cl of sea water, and flowering was
delayed above 500ppm Cl. The degree of injury was intensified as sea water was
raised from 250 to 3,000ppm Cl. Dieback on the leaves appeared above 500ppm Cl
in"sand culture and above 1,000ppm Cl in soil culture about 45 days after the
beginning of treatment. Generally the injury was more severe in sand than in soil
cultures, and was highly correlated with Mg and Na in the leaves, and with Cl in
the leaves, stems and petals. With increasing sea water concentrations, the total
N, P and K in the leaves decreased, and the Cl, exchangeable Mg and Na, and EC

values of the sand and soil increased.
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Table 1. Effect of sea water on the growth and flowering of carnations cv. ‘Coral’ in sand culture.
concentrations | S0t 7| Total n0. | Daye from Plant ht (om) o hiresh wtresh wt of
Cl(ppm) 9% symptoms | plant flowering | April 16 | May 16 | At harvest| plant(g) | roots (&)
0 0 0 632 99.7¢ 30. 02 51.52 55. 62 33.42 6. 23>
100 0.50 0 632 101.9¢ 28.1° 48, 82 51. 42P 31. 3% 6. 8?2
250 1.25 0 632 101. 4¢ 27. 1b¢ 46.5° 49. Qbc 31.0%b¢ 6.3?2
500 2.50 1 632 106. 1° 26. 8¢ 42.6° 44. 8° 29, 1bc 5.62°
1,000 5.00 3 50° 107. 6° 26. 2¢ 35. 84 35. 14 27.5¢ 4. 8b¢
2,000 10.00 4 17¢ 116. 02 23. 8¢ 28.7¢ 27.0° 19. 2¢ 3.4°¢
3,000 15.00 5 14 (118)% 20.7¢ 23.1f 22.7¢ 11.3¢ 2.94

X : Symptoms with dieback in leaf were evaluated from 0 (none) to 5 (very severe).
Y : Mean separation in columns by Duncan’s multiple range test, 5% level.
Z : Figure in parenthesis was not subjected to statistical analysis.

Table 2.
‘Coral’ in sand culture (% of dry matter).

Effect of sea water on the main elements in the leaves and Cl contents of various parts of carnations cv.

Cl
9°2?‘ N Y P K Ca Mg Na
~PPm) - Leaves Stems Petals Roots
0 3.042 0. 40 2. 882 1.582 0. 824 0.514 1.12¢ 0. 484 0. 43¢ 0. 374
100 2.942 0. 332 2. 882 1. 432b¢ 0. 89¢d 0. 86¢ 1.64¢ 0. 80¢ 0.52¢ 0.79¢4
250 2.932 0.392 2.702 1. 642 0. 95¢4 1.01¢¢ 2.13¢° 0.91¢ 0. 65°¢ 0.97¢4
500 2.58° 0. 29° 2.320 1. 492> 1. 05b¢ 2.03¢ 4. 24%¢ 0. 834 1.07° 1.27¢
1, 000 2. 30b¢ 0. 24°¢ 1.72¢ 1. 452b¢ 1.15° 3.72° 6.81° 3.49¢ 1.24° 2.06°
2,000 2.02¢ 0.21¢4 1.88¢ 1. 30b¢ 1. 432 5. 852 11. 872 6.59° 1.572 2.982
3,000 2.04¢ 0. 204 1.74¢ 1. 25¢ 1.34* 6. 652 13. 66* 9. 162 — 3.282
Y : Mean separation in columns by Duncan’s multiple range test, 5% level.
Table 3. Sand chemical properties at the termination of the experiment (Air dried sand basis).
Jlconen | NOgNY | P (Truog) Exchangeable cations (me/100g) cl oH EC mg/cm
(ppm) (ppm) (ppm) K Ca Mg Na (ppm) (H:0) 1:5)
0 59.12 52.32 0.28%> 1.492 0. 36° 0.17f 43.7¢ 6. 532b¢ 0.34°
100 53. 8ab 53.72 0. 292 1. 362" 0. 34¢ 0. 24f¢ 81.9¢ 6.732 0.35°
250 49. 82 53.42 0.28%° 1.232b 0.38° 0. 41°¢ 131. 34 6.71%° 0. 36°
500 42, 9abe 49, 72b 0. 26° 1.00° 0.39¢ 0. 55¢ 199. 0¢ 6. 49°¢ 0. 35>
1,000 38.8b¢ 40. 3b¢ 0. 26° 1.113b 0. 46° 0. 93¢ 379.9¢ 6.712° 0. 42°
2,000 45, 9abe 34, 3¢ 0. 23¢ 1.172P 0.53® 1.37° 599, 3° 6. 44¢ 0.562
3,000 32. 3¢ 37.4¢ 0.22¢ 1. 362" 0.632 2.212 883. 62 6. 49%¢ 0.632

Y : Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 4. Effect of sea water-on the growth and flowering of carnations-cv. ‘Coral’ in soil culture.
Cl conen Salt X Total no. ¥ Days from Plant ht(cm) Top fresh wt of
C ) injury of flowering March 4 to flowering
PPM) | symptoms plant flowering April 16 May 16 At harvest plant (&)
0 0 632 98. 6¢ 29. 22 51.62 55. 42 32.02
100 0 632 100. 3¢ 27. 9P 48. 82> 51.62° 30. 22
250 0 632 103, 3bed 26.7° 45.3° 48. 9° 27. 4b¢
500 0 632 105. 72b¢ 27.5° 45.2° 47.7° 24.5¢
1,000 2 49° 107.62° 26.2° 39.6¢ 39. 9¢ 19.64
2,000 3 20¢ 108. 92 24.5°¢ 3144 33.74 14.1¢
3,000 4 84 108.92 22.9¢ 28. 44 28.9¢ 11.6¢

X : Symptoms with dieback in leaf were evaluated from 0 (none) to 5 (very severe).
Y : Mean separation in columns by Duncan’s multiple range test, 5% level.

Table 5. Effect of sea water on the main elements in the leaves and Cl contents of various parts of carnations cv.
Coral’ in soil culture (% of dry matter).
Cl Cl
Goomy | ONY P K Ca Mg Na
pp Leaves Stems Petals
0 3. 0430 0.512 2.792 2.542 0. 65°¢ 0. 48¢ 1.27¢ 0.41¢ 0. 44¢
100 3.20° 0. 492° 2.762 2.702 0. 64¢ 0. 54d¢ 1.71¢ 0. 84d¢ 0. 44¢
250 3.11%0 0. 43b¢ 2.69%° 2.95° 0. 68° 1.01¢4 2.61¢ 1.51¢d 0. 60°¢
500 3.132P 0. 40¢¢ 2.31b¢ 3.00? 0.73¢ 1.00°4 2,824 1.55%¢ 0. 952
1,000 2, 98b¢ 0. 41¢¢ 2. 12¢¢ 2.992 0. 84" 1.40¢ 3.81¢ 1.97¢ 0.792°
2,000 2,78 0. 35d¢ 1. 864 2. 662 0. 90° 2. 30° 5. 255 3.71° 0. 842
3,000 2.60¢ 0.33¢ 1.69¢ 3.292 1. 062 3.822 7.112 6. 222 (0.70)?
X : Mean separation in columns by Duncan’s multiple range test, 5% level.
Z : Figure in parenthesis was not subjected to statistical analysis.
Table 6. Soil chemical properties at the term'rztion of the experiment (Air dried soil basis).
Cleoncn | NO;NY | P (Truog) Exchangeable cations (me/100g) cl pH | EC mp/em
(ppm) (ppm) (ppm) K | ca ‘ Mg Na (ppm) (H:0) a:5
0 310. 02 ! 52.5° 0.23¢ ‘ 9.232 1. 16¢ 0.81¢ 149. 1¢ 5. 942 1.07¢
100 328.92 51.1° 0. 259¢ i 8.742 1. 24¢ 1.61¢ 579.9¢ 5. 14° 1. 144
250 345. 4 63. 92 0.37¢¢ 9. 332 1.77¢4 3.53de 1675. 7¢ 5.492 1.76°¢
500 282. 92b 63.92b 0. 36¢9¢ 9. 06 2. 48¢4 5. 96¢ 2435.7¢ 5. 472 1.99¢
1, 200 226. 1°¢ ‘ 72.92 0. 47b¢ 9.082 3.23¢ 9. 30¢ 3835.7¢ 5. 492 2. 15¢
2, 000 238, 2b¢ | 71.42> 0.592> 9. 40?2 4.52b 15. 34° 5785.7° 5. 542 3.44°
3, 000 190. 0¢ ’ 61.42® 0.702 i 8.72? 5.96* 21.622 9207. 12 5.862 4. 442

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