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Summary

Experiments were conducted to determine the effect of diluted sea water on the
growth and flowering of the ‘Sunlight’ rose cultivar. One-year old ‘Sunlight’
cuttings or ‘Sunlight’ grafted onto Rosa multiflora rootstocks were planted in a
wooden container (40%x40X20cm) 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, 1000, 2000 and 3000 ppm Cl. Treatments
were continued for approximately 60days beginning April 30, 1974. Salt injury
was not found at 0, 100 and 250 ppm Cl. In grafted plants, injury developed in
both sand and soil cultures above 500 ppm Cl. On own-root plants, injury was
observed above 500 ppm Cl in sand culture and above 1000 ppm Cl in soil culture.
The degree of injury was intensified as sea water was raised from 500 or 1000 to
3000 ppm Cl. Symptoms such as interveinal chlorosis, marginal and tip burns, and
dieback first appeared on the lower leaves and progressed upwards. They further
developed on the current shoots of severely injured plants. Generally the injury
was more severe in sand than in soil cultures, and on grafted plants than on own
-root plants, and highly correlated with Na and Cl in old and young leaves. The
Cl and exchangeable K, Mg and Na, and EC values of the soil increased with

increasing sea water concentrations.
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Table 1. Effect of sea water on the growth and flowering of ‘Sunlight’ roses as
cuttings and grafted onto R. multiflora rootstock in sand culture. ~
.. Days from
Sea water Salt injury Total no. of T Plant ht of Fresh wt of
. X pinching to
concentrations symptoms cut flowers K cut flowers (cm) cut flowers (g)
flowering?
Clopm) | (%) |Ooftiyes|Cufted | ¢ | 6 c G c G c G
0 0 0 0 0)Y | (20) 34.02 33.92 33.22 29, 82 13, 4° 13. 22
100 0. 50 0 0 (20) (20) 33.62 35. 02 33.62 3L 72 17,12 14. 32
250 1.25 0 0 @) | @ 34,8 34, 82 29.92b | 30, g2 13.6° 12.82
500 2. 50 1 2 18) (15) 32.7* 34,22 27. 22b 23.5° 12.3° 12.52
1000 5.00 2 3 (8) 7 36.12 37.22 24, 4° 22, 3° 10. 3° 8. 4°
2000 10. 00 3 3 0 | (0 — — — — — —
3000 15.00 3 3 0 | (0 - — — — - —

X : Symptoms with interveinal chlorosis, marginal and tip burns in leaf, and dieback in current shoots were evaluated

from 0 (none) to 3 (very severe).

Y : Figures in parentheses were not subjected to statistical analysis.
Z : Mean separation in columns by Duncan’s multiple range test, 5% level.

Table 2. Effect of sea water on the main elements in old leaves of ‘Sunlight’
roses grown from soft wood cuttings in sand culture (% of dry matter).
Cl concn (ppm) NX P ‘ K Ca Mg Na Cl
0 2. 232 0. 152b¢ l 1. 792 1. 822 0. 29¢ 0.13¢ 0.72¢
100 2.43? 0. 152b¢ 1. 182 1. 862 0.32° 0. 14¢ 1074
250 2.223b 0.13¢ 1.61° 1. 822 0. 33° 0. 22¢ 1. 45¢
500 2. 142® 0. 14b¢ 1.972 2.00? 0. 39 0.42¢ 2.28°
1000 2.05° 0. 14%¢ 1.922 1. 822 0. 412 0.79¢ 2.93?
2000 2.21%b 0.162° 1. 7820 1. 48° 0. 33° 1.09° 3.232
3000 2.19%b 0.172 1. 722b 1. 27¢ 0. 33° 1. 302 3.25%

X : Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 3. Effect of sea water on the main elements in old leaves of ‘Sunlight’ roses grafted
onto R. multiflora rootstock in sand culture (% of dry matter).
Cl concn (ppm) NX P K Ca Mg Na Cl

0 2. 27b¢ 0. 14¢ 1. 302b¢ 2. 342 0. 234 0.12°¢ 0.75¢

100 2.15¢¢ 0. 14¢ 1. 08¢ 2. 46° 0. 29¢ 0. 14¢ 0. 95¢

250 1.974¢ 0. 15° 1. 3220 2. 36 0. 33%¢ 0.21¢ 1.52°

500 1.79¢ 0. 14¢ 1. 292b¢ 2. 442 0. 362 0. 56° 1.98°

1000 1. 89de 0. 15° 1. 462 2. 212 0. 402 1. 00® 2,292

2000 2. 392 0.192 1. 252b¢ 1.71° 0.372® 0.932 2,972

3000 2,522 0. 212 1. 16°¢ 1. 90° 0. 402 1. 092 2.747

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

Table 4. Effect of sea water on the main elements in young leaves of ‘Sunlight’ roses grown
from soft wood cuttings in sand culture (% of dry matter).

Cl conen (ppm) N¥ P K Ca Mg Na Cl
0 2. 062 0. 16° 1. 35 0.632 0. 242 0.08® 0. 22¢
100 2.16* 0.16° 1.147 0. 572 0. 242 0.07° 0.38¢
250 2.09* 0. 16° 1.432 0.512 0. 242 0.08° 0.51¢
500 2,132 0. 182> 1. 502 0. 592 0. 242 0.11° 0.91°
1000 1.982 0.212 1.872 0.512 0.232 0. 46 2.482

2000 — — — — — — —

3000 — - — — — — —

X : Mean separation in columns by Duncan’s multiple range test, 5% level.
Table 5. Effect of se. water on the main elements in the young leaves of ‘Sunlight’
roses grafted onto R. multiflora rootstock in sand culture (% of dry matter).

Cl concn (ppm) NX P K Ca Mg Na Cl
0 1.802 0.17* 1.37° 0.94* 0.25° 0.06° 0. 24°¢
100 1.922 0.242 1.25% 0. 822 0. 302 0.07° 0.47¢
250 1.862 0.202 1.382 0.932 0. 302 0.06° 0.87¢
500 2.022 0.212 1.592 0.782 0.28 0. 242P 1.80°
1000 1.992 0.292 1.17? 0. 812 0. 272 0.412 2,84

2000 — — — — — — —

3000 - - - — — - —

X : Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 6. Effect of sea water on the growth and flowering of ‘Sunlight’ roses
cuttings and grafted onto R. multiflora rootstock in soil culture.
Sea water Salt injury Total no. of D-ays ‘from Plant ht of Fresh wt of
R % pinching to cut flowers cut flowers
concentrations symptoms cut flowers .z
flowering (em) ()
Cleem) | (%) | OtEnE| OEEd | c G c G c G C G
0 0 0 0 (20)Y | (20) 32.52b 31.62 36. 32 33. 42 15.72 15. 5%
100 0. 50 0 0 (20) (20) 32.3° 33.62 37.02 33.3° 14.72° 14. 82
250 1.25 0 0 (20) (20) 33, 32b 31.5% 34.62 32,52 14. 12 14. 22
500 2.50 0 1 (20) 13) 34,92 35. 3 31. 1b¢ 29, 42° 12, 7b¢ 13. 5P
1000 5.00 1 2 (20) (9) 35.0® 31.5° 29. 0° 27.1° 11.8¢ 9.8
2000 10. 00 2 3 (9) | (1) | 35.6) | 35.0) | (.9 | L5 | (82 | (55
3000 15. 00 3 3 (2) 0) (33.0) — (21.4) — (14.3) —

X : Symptoms with interveinal chlorosis, marginal and tip burns in leaf, and dieback in current shoots were evaluated
from 0 (none) to 3 (very severe).

Y : Figures in parentheses were not subjected to statistical analysis.

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

Table 7. Effect of sea water on the main elements in the old leaves of ‘Sunlight’
roses grown from soft wood cuttings in soil culture (% of dry matter).
Cl conen (ppm) NX¥ P K Ca Mg Na Cl
0 2. 20 0.12¢ 1.40%° 2.10%> 0.21°¢ 0.11¢ 0.37¢
100 2.26* 0.13¢ 1. 20%¢ 2.06° 0. 22¢ 0.17¢ 0.39¢
250 2,172 0. 14°¢ 0.69¢ 2.21%b 0.27° 0. 174 0. 46¢
500 2.062b¢ 0.11¢ 0.714 2. 202 0. 29° 0. 22¢4 1.07¢
1000 1. 85¢ 0.13¢ 1.11¢ 2. 272> 0. 352 0. 30¢ 1.28¢
2000 1. 85¢ 0.172® 1.37%P 2.082P 0.38 0. 76" 1.90°
3000 1.92¢ 0.182 1.57% 2.612 0. 392 1.032 2. 472
X : Mean separation in columns by Duncan’s multiple range test, 5% level.
Table 8. Effect of sea water on the main elements in the old leaves of ‘Sunlight’
roses grafted onto R. multiflora rootstock in soil culture (% of dry matter).
Cl concn (ppm) NX P K Ca Mg Na Cl
0 1.942 0. 20b<d 1.0123b¢ 3.222b 0. 27¢ 0.11¢ 0. 594
100 2.262 0.17¢4 0. 82°¢ 3. 228b 0. 274 0.12¢ 0. 704
250 1. 862 0.16¢ 0. 63° 3.392 0. 34¢ 0.17¢d 0. 80¢
500 2.012 0.21% 0. 87% 3.312 0. 39%¢ 0. 29¢ 1.11¢
1000 1. 892 0. 232 1. 1520 3.042> 0. 45%¢ 0. 64° 1.74°
2000 2.172 0. 262 1.342 2.70° 0. 402° 0. 842 2.092
3000 2,312 0. 272 1.392 2.06° 0.392 0.922 2,122

X : Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 9. Effect of sea water on the main elements in the young leaves of ‘Sunlight’
roses grown from soft wood cuttings in soil culture (% of dry matter).
Cl concn (ppm) NX P K Ca Mg Na Cl
0 1. 89 0. 16¢ 1.17¢ 1.002 0. 242 0.11¢ 0. 84¢¢
100 2. 00° 0. 16¢ 1.22¢ 1.002 0. 2320 0. 05¢ 0.624
250 1.91° 0. 16¢ 1.134 0. 952 0. 222> 0. 08¢ 0. 79¢4
500 1. 94° 0. 16¢ 1. 20¢ 0. 942 0.21%¢ 0. 05¢ 0. 784
1000 2. 09® 0. 16¢ 1. 49¢ 0.972 0. 222P 0.11°¢ 1.35¢
2000 2. 3220 0.21° 1.68° 0. 69" 0.174 0. 45° 2.63°
3000 2.632 0.272 2.012 0.50° 0. 19¢4 0.982 3.392
X : Mean separation in columns by Duncan’s multiple range test, 5% level.
Table 10. Effect of sea water on the main elements in the young leaves of ‘Sunlight’
roses grafted onto R. multiflora rootstock in soil culture (% of dry matter).
Cl conen (ppm) N¥ P K Ca Mg J Na Cl
0 2.232 0. 20° 1.07° 1.36° 0.232 0. 08" 0. 36°
100 1.972 0.18° 1.232P 1.36° 0. 22?2 0.07° 0. 50®
250 2.27* 0.19° 1.202b 1. 402 0. 242 0. 04® 0. 59*
500 2.24? 0. 20° 1,282 1.40? 0. 262 0. 05° 0.91°
1000 2.182 0. 272 1. 582 0. 98¢ 0. 23?2 0.312 2.102
2000 2.72)Y (0. 28) (1.82) (0.67) (0. 25) (0. 89) (3.16)
3000 (3.23) (0. 40) (2.32) (0.51) (0. 20) (1. 50) (8.66)
X : Mean separation in columns by Duncan's muliple range test, 5 % level.
Y : Figures in parentheses were not subjected to statistical analysis.
Table 11. Soil chemical properties at the termination of the experiment using
‘Sunlight’ roses grown from soft wood cuttings (air dried soil basis).
Cl concn | NOg-N | P (Truog) Exchangeable cations (me/100 g) Cl EC mg/em pH
(ppm) (ppm) (ppm) K Ca Mg Na (ppm) (1:5) (H,0)
0 36.3 227 0. 86 9.32 1.09 0. 49 105 0.83 5.81
100 42.5 318 0.95 8.42 1.16 0.70 254 0.99 6.14
250 45.5 333 1.01 9.32 1.09 1.52 605 1.00 6. 26
500 53.7 275 1.16 9.32 1.55 2.64 1064 1.47 6.16
1000 48.7 351 1.15 8.87 2.02 3.59 1886 1.81 6.05
2000 71.0 365 1.23 9.14 2.94 6.83 3155 2.49 6.19
3000 89.5 284 1. 66 9.12 3.23 12.24 4188 3.26 6.18
Table 12. Soil chemical properties at the termination of the experiment using
‘Sunlight’ roses grafted onto R. multiflora rootstock (air dried soil basis).
Cl concn NO;-N P (Truog) Exchangeable cations (me/100 g) Cl EC m{/ecm pH
(ppm) (ppm) (ppm) K Ca Mg Na (ppm) 1:5) (H:0)
0 40.0 349 0.92 9.20 1.14 0.38 96 0.76 6.18
100 52.5 343 0.95 9.51 1.29 0.91 249 0.97 5.97
250 49.0 351 1.24 9.10 1.31 1.36 535 1.04 6.21
500 58.3 296 1. 26 9.44 1.83 2.62 1166 1. 56 6.13
1000 58.5 340 1.39 8.69 2.16 3.18 1697 1.69 6.05
2000 63.4 360 1.45 8.28 2.79 6. 47 2870 2.19 6.08
3000 74.3 300 1.73 9.23 3.12 11. 83 3745 3.15 6.23
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