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Effect of Concentrations of Nutrient Solution on the Growth and

Keeping Quality of Chrysanthemums
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College of Agrvicultuve, Shizuoka University, Ohya, Shizuoka 422

Summary

An experiment was conducted to determine the effect of various concentrations of
base nutrient solution (Bs) on the growth and keeping quality of chrysanthemums
(Chrysanthemum morifolium Ramat. cv. Seikonohana). Thirty-three day old cut-
tings were planted in a wooden container (40x40x 12 cm) filled with sand or soil,
and grown in the greenhouse under normal photoperiodic conditions. Treatments
consisted of 5 concentrations of Bs-0.5 times (half strength Bs, 0.5S), Bs (1S), 2
times (2S), 3 times (3S) and 4 times (4S) were used for both sand culture (SaC)
and soil culture (SoC). Treatments were continued from July 15 to flowering. The
plant height, fresh weight of cut flowers, and root dry weight were greatest at 1S
in SaC and SoC, and decreased with increasing the concentrations of Bs. The
flowering was not affected by treatments. The keeping quality of cut flowers was
improved at 0.5S in SaC and SoC, and deteriorated with increasing concentrations
of Bs. The keeping quality of cut flowers decreased by 8 to 9 days at 3S and 45
in SaC and at 4S in SoC as compared to 0.5S. Marginal burns on the leaves ap-
peared at 3S and 4S in SaC and at 4S in SoC about 45 days after the beginning
of treatments. The injury first appeared on the lower leaves and progressed
upward. Generally the injury was more severe in SaC than in SoC, and became
more severe with increasing concentrations of Bs. The content of total-N, P, K, Mg
and Na in the leaves was significantly increased as the concentrations were raised
from 0.5S to 4S5, while Ca in the leaves was significantly decreased. At the end
of the experiment the content of NO3-N, P, exchangeable K, Ca, Mg and Na, and
the EC values of the sand and soil increased with increasing concentrations of Bs.
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Table 1. Composition of base nutrient solution
19).
1. Na,HPO,-12 H,O 1mM
2. K,SO, 3mM
3. MgS0,-7HO 2mM
4. Ca(NOy),-4 H,O 4 mM
5. Fe(EDTA-Fe) 1 ppm
6. Zn(ZnSO,-7 H;O) 0. 05 ppm
7. Cu(CuSO,:5 HO) 0.02 ppm
8. B(H;3;BOs) 0.5 ppm
9. Mo(Na;MoO,-2 H,O) 0. 05 ppm
10. Mn(MnSO,) 0.5 ppm
11. pH=6.0
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Table 2. Effect of concentrations of nutrient solution on the growth and keeping quality of
chrysanthemums grown in sand and soil cultures.
) Soln Days from¥ Plant height (cm) Fresh wt | Dry wt of | Leaf color Keeping
Medium level July 20 of cut quality
| to flowering] Aug. 20 Sept. 20 | At harvest | flowers (g) | root (g) (AE) (days)
0.5S 102, 92b¢ 12.02 37.8° 61, 9b¢ 68.1¢ 13.52 62. 32P 33.52P
1 S 102, 73be 11. 33D 36. 2b¢ 63. 420 74.7° 14. 32 62. 62 27.9cde
Sand 2 S 103, 22b¢ 10. 62° 33.4¢d 54, 84 63. 99 8. 6> 62. 62 29, 6b¢
3 S 102, 4b¢ 10. 2° 29, 8¢ 45.5f 53. 2¢ 4. 54 61.7b¢ 25, 4de
4 S 104. 32 8.2¢ 23.0f 37. 1t 37. 48 2.1¢ 60. 8¢ 24. 3¢
0.5S | 104.32 10. 62 37.8° 62.2b¢ 76. 0P 7.6°¢ 62. 22 34.42
1 S| 104.02° 10.72P 41.52 65. 32 87.72 8.7 62. 62 28.9¢4
Paddy soil| 2 S 103, 72b¢ 10. 3P 36. 5P 59.9¢ 68. 4¢ 7.0¢ 62. 62 30. 9ab¢
3 S 102. 0¢ 11, 13be 35.6¢ 50.9¢ 62.0¢ 5. 04 62.02P 31, 2abe
4 S 103. 42b¢ 9.8 28. 3¢ 42. 68 41.9f 2.6° 61.5¢ 25, 6d¢

X : Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 3. Effect of concentrations of nutrient solution on the nutrient elements in the
leaves of chrysanthemums grown in sand and soil cultures (% of dry matter)

Medium Soln level | Total-N¥ P ; K ‘ Ca | Mg l Na | B (ppm)
0.5S 3.03b¢ 0.19¢ 2. 22f ‘ 1.255¢ 0. 604 0. 20b¢ 33.5f
1 S 2. 86¢ 0. 184 2,73de 1.16¢ 0. 76 0.17¢ 76.0¢f
Sand 2 S 3.732 0. 30¢ 3.234 0.77¢ 0.72° 0. 252° 202. 52

3 S 3. 862 0.592 4.00° 0.714 0.932 0. 272 268. 42

4 S 3.772 0. 562 4.832 0. 674 0.982 0. 282 247. 82

0.5S 2.87° 0.214 2.47¢t | L3 0.51¢ 0.17¢ 24,7

1 S 3.20° 0.27¢ 3.094¢ 1. 492 0. 564 0. 15¢¢ 48.0¢
Paddy soil 2 S 3. 662 0.37° 3.15¢ 1. 27b¢ 0.62¢4 0.114 103. 9¢¢
3 S 3. 622 0.31b¢ 3.83b¢ 1. 24b¢ 0. 69b¢ 0.11¢ 136.9¢d
4 S 3.732 0. 32b¢ 3.35¢¢ 1. 24b¢ 0. 75 0. 252> 182.5b¢

X : Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 4. Chemical properties of sand and soil at the end of the experiment.
(Air dried sand and soil)
NO;-N¥ P Exchangeable cations (me/100g) pH EC
Medium Soln level (mU/cm)
(ppm) (ppm) K Ca Mg Na (H,0) (1:5)
0.5S 1.3 46.9¢ 0.15" 2. 04 0.53¢ 0.34° 6.54° 0.29"
1S 24.8¢ 87.5¢ 0. 46 2. 60M 0.56¢ 0. 26¢ 6.34° 0.52¢
Sand 28 59.9¢ 155. O® 0.80'¢ 3.78¢8h 0.70f 0. 35¢ 6.762 0.81f
3S 124. 44¢ 150. 0° 1.02¢f 4.41%s 0.90¢f 0.42¢ | 6.812 1.01f
48 141,94 244, 6* 1.224¢ 5.73f 1. 00¢ 0. 48¢ ‘ 6. 802 1.27f
0.5S 8.9¢ 50. 04 0. 648" 7.41¢ 3.26¢ 1.75¢ 4,749 0. 90¢
1S 152, 34 84, 4¢ 1. 434 9,784 3.99¢ 1.89¢d 4. 744 1.61¢
Paddy soil 2S 437.5¢ 96. 9¢ 2.59¢ 12, 42¢ 4.77° 2.10¢ 4.704 2.74¢
3S 1673. 32 138. 8> 4.03° 16. 34° 5.922 2.74% 4. 609 3.56°
4S 1468. 8° 159. 3¢ 4.502 17.752 5.962 3. 062 4. 609 3. 862
X : Mean separation in columns by Duncan’s multiple range test, 5% level.
Table 5. Chemical properties of sand and soil solution at the end of the experiment.
(pF=0~3.8)
. NO;s-N¥ P K Ca Mg Na EC T
Medium Soln level (ppm) (ppm) (me/l) (me/D) (me/l) (mefl) pH (mB/em)| (-bars)
0.5S 37.8f 2,14 0. 49¢ 17.38¢ 6. 40f 5. 40 7.812 3.148 1. 49t
1S 155. 8f 2.9¢ 2.29¢ 19.714¢ 8.61¢f 6. 540 7.622 4.688 2. 00f
Sand 28 551. 8¢ 18. 5¢ 7.85¢ 21.70°4 | 13.799¢ 9.318h 7.522 7.42f 3.28¢
3S 966. 54 46. 5° 13. 68¢ 22,29¢4 19.01¢d 13.09f¢ 6. 99° 9. 32¢ 4,534
4S 1141. 54 91. 42 18. 53 21.79¢4 | 23.79¢ 14. 85 6. 55¢ 12.03¢ 5.11¢
0.5S 47.7f 0. 54 0. 60° 23.87¢ 12.94°¢ 19. 93¢ 6. 28¢ 6.92f 3.15¢
1S 589. 3¢ 0.8¢ 1.76¢ 27.03b 20.75° 28. 25¢ 5. 67¢ 9. 80° 4. 624
Paddy soil 28 2347.9¢ 2.4 7.814 37.092 38.57° 33.27¢ 5. 02¢ 15. 83¢ 7. 49¢
3S 3044. 9* 2. 54 19. 79° 36. 682 54,792 44, 54 4. 681 21,53 10. 98P
4S 3578.52 3.69 24.812 37.262 60. 262 49. 682 4.65f 23.812 12,142
X : Mean separation in columns by Duncan’s multiple range test, 5% level.
7 : Osmotic potential.
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