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Effect of Macro- and Micro-elements and Boron on Growth, Keeping

Quality and Leaf Marginal Burn in Chrysanthemum

Akira Isuipa, Masao Masul, Akira Nukava and Hiroo SuiceEoka
College of Agriculture, Shizuoka University, Ohya, Shizuoka 422

Summary

An experiment was conducted to determine the effect of macro- and micro-
elements, and boron (B) on growth, keeping quality and leaf marginal burn in
chrysanthemum (Chrysanthemum morifolium Ramat. cv. Seikonohana). Thirty
day old cuttings were planted in wooden containers (40 x 40 x 12 cm) filled with sand,
and grown in a greenhouse, under normal photoperiodic conditions. Four plants
were grown in each container. There were 6 treatments consisting of 2 levels of
macro- and micro-elements and 3 levels of B at 0.5, 1.0 and 1.5 ppm as shown in
Table 2. Treatments were replicated 4 times. Treatment solutions were applied
to the sand medium from July 11 to flowering (approximately 0.5 liters/container/
time), twice on clear days, once on cloudy days and none on rainy days. Plant
height decreased in the treatments receiving high macro-elements. Fresh weight of
cut flowers decreased in the treatments with low macro-elements 4+ high B. When
macro-elements or B were high, dry weight of roots decreased. Keeping quality
of cut flowers decreased by 18 to 22 days in the high B treatments compared with
the treatment with the treatment with low macro- and micro-elements and low B.
Flowering date was not affected by any treatments. Marginal burns on the lower
leaves of the plant in the treatment with low macro-elements and high B appeared
in late August and those in the treatment with high macro-elements and high B

or with medium B did in early September.

towards upper leaves.
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Thereafter, these symptoms developed

Marginal burn was highly correlated with B content in the
B was slightly higher in the lower leaves.
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Table 1. Composition of base nutrient solution.
1. NaHPO,-12H;0 1mM
2. K,SO, 3mM
3. MgS0,-7H;0 2mM
4. Ca(NOy);-4H,0 4mM
5. Fe 1  ppm (Fe-EDTA)
6. Zn 0.05ppm (ZnSO,-7 H,O)
7. Cu 0.02ppm (CuSO4-5H,0)
8. Mo 0.05ppm (Na,MoOy-2 H,0)
9. Mn 0.50ppm (MnSO,)
10. B designated concentration
(H;BOs)
pH=6.0
EBRMHRUEE

miE REHEOE OfFLFEEME19784ET A4 H, K&
JIo® (EEHDL) *EED R 40x40x12cm) i@
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REMb D7, EARERK GB1HR) * 14 BECHER
L, TXTORIZ—HiItE 2. AEBRIE 2K RT
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&) LEEHR (Fe,Zn,Cu,B,Mo,Mn) %, ZTh<th
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(L.5ppm) I L 2 MEX O A6 X (1K 4 RIE) %
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Fig. 1. Marginal burn in chrysanthemum leaves.

Table 2 Effect of macro- and micro-elements and boron on the growth and marginal burn
of chrysanthemum grown in sand culture.
Treatment? Plant ht (cm) Fresh wt Dry wt
Days from ————— —— of cut of Keeping Marginal?
Micro- pinching to 65 days fower roots quality gin
Macro- . at burn
No. element element (ppm) flowering after harvest (days)
€ except B ‘PP planting (g) (g)
1 18 1S 0.5 109. 3a* 22.6a 65.9a 82.7a 14.7a 32.6a Oe
2 1S 3S 1.5 109.0ab 23.3a 59.8b 65.7b 7.8b 14. 3¢ 4.4a
3 3S 1S 0.5 108. 8ab 17.3b 52.7c 75.5ab 7.3b 26.8b Oe
4 3S 3S 1.5 108.5b 17.0b 52. 4c 73.2ab 5.1b 31.8ab 3.0c
5 18 1S 1.0 109. 3a 22.1a 64. 4a 76.1ab 12.8a 27.6ab 2.5d
6 1S 1S 1.5 109. 5a 22.1a 64.2a 69. 6b 7.8b 10. 3¢ 4.1b

2 1S and 3S refers to 1 and 3 times the concentration of base nutrient solution (Table 1), respectively.
¥ Marginal burn in leaves were scored from 0 (none) to 5 (very severe).
* Mean separation in columns by Duncan’s multiple range test, 5% level.
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Table 3.

aH

B - MAFER - A

B - EFILE

in the upper leaves of chrysanthemum (dry matter basis).

Effect of macro- and micro-elements and boron on the content of nutrient elements

7 Total-N

Treatment? P K Ca B
No. Mocror Mieroelement By @ %) %) 6 €5 &%) (ppm)
1 1S 18 0.5 3.79bY 0.29b 6.72b 1.05bc 0. 64bc 0.13b 12.4c
2 1S 3S 1.5 3.74b 0.31b 4.88c 1.23b 0. 64bc 0.32a 122.8a
3 3S 1S 0.5 4.14a 0. 68a 8.50a 1.85a 0. 69a 0.21ab 9.0c
4 3S 3S 1.5 4.26a 0. 63a 7.83a 1.56ab 0. 60d 0.25ab 74.1b
5 1S 1S 1.0 4.0lab 0.31b 5.54c 0. 83c 0.67cd 0. 30a 86.0b
6 1S 1S 1.5 3.97ab 0.33b 5. 46¢ 0. 83c 0. 63cd 0.25ab 123. 8a
% Same as Table 2.
¥ Mean separation in columns by Duncan’s multiple range test, 5% level.
Table 4. Effect of macro- and micro-elements and boron on the content of nutrient elements
in the lower leaves of chrysanthemum (dry matter basis).
Treatment? Total-N P K Ca Mg Na B
No. Macror Mieroclement comy U9 “ % @ ) @ (opm)
1 1S 18 0.5 3.04bcY 0. 28c 5.86¢ 1.03a 0.55b 0.19ab 51.9e
2 1S 3S 1.5 2.92¢ 0.30c 5.14d 0.96a 0.56b 0.19ab 148. 3a
3 38 1S 0.5 3.45ab 1.05a 8.72a 0.93a 0.70a 0.17b 21.7f
4 38 3S 1.5 3.67a 0.82b 7.98b 0. 86a 0.51c 0.18b 74.9d
5 18 1S 1.0 3.24b 0.29¢ 5. 44cd 1.03a 0.56ab 0.19¢ 101.7¢
6 18 18 1.5 2.85¢ 0.32¢ 5.04d 0.87a 0.55b 0.22a 131.3b

Z Same as Table 2.
¥ Same as Table 3.
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Table 5. Chemical properties of sand at the end of the experiment.
Treatment NO;-N P (Truog) Exchangeable cations (me/100g) B pH ECs
(water soluble)
No. (ppm) (ppm) K Ca Mg Na (ppm) (water extract) (mS/cm)
1 19.9b* 88b 1.04b 2.85ab 0.66ab 0.51ab 0.14bc 5.20c 0.57b
2 23.5b 69b 1.03b 2.37b 0.59b 0.37bc 0.25b 5.46¢ 0.60b
3 78.6a 148a 1.68a 3.86a 0.77a 0. 48ab 0. 06¢ 6.40a 1.09a
4 79.5a 156a 1.59a 3. 66a 0.70ab 0.49ab 0.14bc 6.43a 0.96a
5 16.9b 76b 1.04b 2.51b 0.62ab 0. 54a 0.22b 5.91b 0.61b
6 22.5b 77b 1.00b 2.85ab 0.60ab 0. 33c 0. 49a 5.97b 0. 66b
* Mean separation in columns by Duncan’s multiple range test, 5% level.
Table 6. Chemical properties of soil solution (pF=0~3.8) at the end of the experiment.
Treatment No. NOs-N(ppm) P (ppm) K(me/l) Ca(me/l) Mg(me/l) Na(me/l) B (ppm) pH  EC(mS/cm)
1 141b* 9.3c 16.92b 17.87b 20. 66ab 20, 48ab 0. 30c 7.64ab 6. 44c
2 173b 9.9¢ 18.41b 17.58b 19. 39b 17.10ab 0.51b 7.8la 6.52¢
3 560a 24.6b 39.91a 19.00a 27.07a 22.79a 0.08d 7.30c 9.99a
4 506a 32.9a 35.01a 19.56a 23.77ab 20.17ab 0.47b 7.29¢ 8.31ab
5 132b 8.6¢ 14.21b 17.01b 17.20b 22.62a 0.54b 7.51b 6.68bc
6 183b 9.7c 15.76b 17.87b 17.61b 12.93b 0.73a 7.54b 6.02¢c

2 Same as Table 5.
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