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Some Factors Affecting Leaf Marginal Burn and Vase Life Deterioration
in Chrysanthemums Induced with Excess Boron
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Faculty of Agriculture, Shizuoka University, Ohya, Shizuoka 422

Summary

Effect of boron (I3) concentration (0.2, 5 and 10 ppm) in nutrient solution on the
major mineral and B content, and ethylene (C,H,) and carbon dioxide (CO;) production
was investigated in relation to the occurrence of marginal leaf-burn and deterioration
of vase life in chrysanthemums grown in sand. The nutrient solutions containing B
were applied the last 3 weeks before harvest. Marginal burns appeared on the upper
leaves of the plant at 10 ppm B 16 days after treatment and thereafter, developed
towards the lower leaves and involucre. Symptoms were found on upper leaves at 5
ppm B only at harvest. However, plants at 0.2 ppm B did not exhibit B toxicity
symptoms. Vase life of cut flowers decreased by 15 to 17 days at 5 and 10 ppm B
compared with 0.2 ppm B. B in leaves increased significantly with increasing B con-
centration in nutrient solution. B was much higher in the leal margin than in the
internal leaf areas. Potassium (K) in leaves gradually increased after treatment, but
was slightly decreased ar harvest. K was much higher in the internal leaf areas than
margin. Total-N, P, Ca, Mg and Na in the leaves were not influenced by B concen-
tration in nutrient solution. B in various parts of the flower increased significantly
with increasing B concentration in nutrient solution. The B content in decreasing order
was involucre > ray floret > tublar flower > rcceptacle. K in various parts of the flower
decreased slightly with increasing B concentration in nutrient solution. The K content
in decreasing order was receptacle > ray floret - involucre > tublar flower. The cut
flower having marginal leaf-burn produced more C;ll; and CO, than those with the
normal leaves. However, they decrcased markedly by removal of the leal margin.
When petals or leaves of the cut flower began to wilt, the vessels of the stem end were
plugged with a brownish substance. The substance was stained well with ruthenum
red, methylenc blue and safranin, although it was not stained with congo red and
aniline blue. Therefore, it is possible that the vessel plugging substance is a pectin-
like compound. As a result, the marginal leaf-burn is apparently caused by high con-
centrations of B along the margin of leaves. Higher accumulation of B in leaves or
ray floret, and plugging of pectin-like compounds in vessels of the stem may be one of
the causcs for deterioration of the vase life.
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Table 1. Effect of boron application on growth, leaf marginal burn and vase life

Plant ht

in chrysanthemums ev. Seikinohana in sand culture,

B concn Days from -_i:rcsh w:t Fresh wt Vase Degrees uf’:
pinching to at of cut of life leal marginal
(ppm) flowering harvest (em) fower (g) roots (g) (days) burn
0.2 98.4 69.9 82.2 55.1 3.1 0 -
5 98.8 72.9 82.5 50.7 22.0 0.5
10 98. 6 69. 1 81.9 53.2 20.0 4

"% Scared from 0 (none) to 6 (very S-E\?Er(?).
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Fig. 1. Changes of boron in leaf margin and internal
leaf areas of chrysanthemums treated with
various concentrations of boron.
Treatments: ©— 2, Leaf margin at 0.2 ppm B
A=A, atappm B [ L atl0ppmB: @—@,
Internal leal area at 0.2ppm B; A A, at 5
ppm B; Il W at 10 ppm B.
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Fig. 2. Changes of potassium in leal margin and
internal leal areas of chrysanthemums treated
with various concentrations of boron. As to
symbols, refer to Fig, 1.
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Fig. 3. Boron content of wvarious areas in normal
leaves and marginal-burned leaves of chrysan-
themums treated with 10 ppm boron.
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Fig. 4. DPotassium content of various area in normal

leaves and marginal-burned leaves of chrysan-
themums treated with 10 ppm boron.
As to symbols, refer to Fig. 3.
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Table 2. Effect of boron application on boron
content in parts of flower in chrysan-
themums cv, *‘Seikonohana’ in sand cul-
ture (ppm on dry matter basis)

B concen

Ray Tubular

(ppm) Receptacle  Involucre floret  fAower
0.2 30 50 3 3B
5 60 170 113 80

10 75 265 140 115
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Fig. 5. Ethylene und carbon dioxide production in cut flower of chrysanthemums treated

with various concentrations of boron.

¢ harvested on Oct. 27.

Treatments: D=0, Cut flower Cz2Il4 at 0.2 ppm B: A

Ay atSppm B [T |7, at 10

ppmB. @ @, CutflowerCOzat02ppmB: & A, atS5ppm B: Il W at 10 ppm B.
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Fig. 6. Ethylene and carbon dioxide production in
leaves of chrysanthemums treated with various
concentrations of boron.

Treatments: ¢ -2, Normal leaf CaHg at 0.2
ppm B A—A, at 3 ppm B; -1, at 10 ppm
G. -MW Marginal burned leal Cally at 10
ppm B, -2, Normal leaf COz at 0.2 ppm B
S, atd ppm By [T at 10 ppm B, B

WM. Marginal burned leaf COz at 10 ppm B.
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Fig. 7. Ethylene production of chirysunthemum leaves

treated with 0.2 and 10 ppm boron after margins
were removed,
Treatments: & . removing of leal margin in
2 mm width at 0.2 ppm B (Normal leaf); 55—7,
at 10 ppm B (Marginal-burned leaf). @ - @,
removing of leaf margin in & mm width at 0.2
ppm B (Normal leaf); - «t 10 ppm B
(Marginal burned leal).
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