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Abstract. This study was carried out to investigate the effect of magnesium concentrations in fertilizer
solution on growth and cut flower quality of chrysanthemum ‘Biarritz’. The nutrient concentrations in plant
tissue and soil solution of root media were also determined. Magnesium deficiency appeared on older leaves
with interveinal yellow-green chlorosis. Marginal chlorosis and necrosis also developed on some of older
leaves. Elevation of Mg concentration in fertilizer solution increased cut flower weight at harvesting stage
resulting in the 8.84 g in 1.5 mM treatment. Dry weight of whole above ground plant tissue increased as Mg
concentrations in fertilizer solution were elevated within the range from 0 to 15 mM, but that of 20 mM
decreased compared to 15 mM treatment. The dry weight of 0.5, 1.0 and 1.5 mM treatments were 8.42,8.75
and 8.84 g and tissue Mg contents of those based on the youngest fully expanded leaves at harvesting stage
were 0.34, 0.53 and 0.71%, respectively. Based on dry weight and tissue Mg contents, Mg fertilization to
maintain tissue contents higher than 0.64% is necessary to ensure flower quality and yield. By considering
the concentration in 15 mM treatment, Mg concentration in soil solution of root media should be higher than
3.68 mg - L' at harvesting stage.
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36 F)°] AN L 0.27~1.08%, end-crope] A
A AAE 027~1.10%) Mg kS 2k Aoz
THEHATT At ol o] Huale)] meE =}
oi7F WAshE U Aushs FE B BY B
o @& zlol7} cle] B& 4T 4 glon, =
HollA Hatgoz Aplse FEE oz A=
e 2R B3 A7 A} AFsitlar @
T Ut

B d7e Mo AHIEEE Q9o zAsle
2% 2 A} F4ol VXl 9% 938l o9}
THE AEA 9} B 7904 S5 2 1sle]
F148 Bg Ages 9ud 5 e 71z
Al8E st =i}

Mz oy

B d7e Hshg 2=glo] 3] Biarmitz S
HHER FHSIAT AAE 2530 Qo] 4-5mjl &
RS EEH9I9RA(E4 12,000 mL)o ZA(D2-
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Table 1. Composition of nutrient solution used to investigate the effect of each nutrient on growth and flowering of chrysan-

themum ‘Biarritz’ %

Concentration NH,* K* Ca** Mg?* NO;~ SO> H,PO,” CI-
(mM) (mM)

0 0 15 5 0 15 4.0 1 0

0.5 0 15 5 0.5 15 3.5 1 0

1.0 0 15 5 1.0 15 3.5 1 3

1.5 0 15 5 1.5 15 3.5 1 4

2.0 0 15 5 2.0 15 3.5 1 5

"Micronutrient : MnCl, - 4H,0 1.81, H;BO; 2.86, ZnSO, - 7TH,0 0.22, CuSO; - 5H,0 0.08, H,MoO, - H,O 0.09 and

Na,FeEDTA 0.79, g - L™!

-120-



Mg ARIE=7t Hala Biamitz' @] A&7 G F5l Al 9%

o stE B5E AR 2713742 AR A
5 cm 9] HAE Sgsoint
&0 o g

M8 o Ws 54 Mg AW S50 e sl
o] 2t Qoo Wsks Fig 13} Bk BHILY &

110

100
A
90 +
’E‘ 80
L
= 70
o
2 80 4
€
§ 50
e 40 —e— Mg0 mM
—o— Mg 0.5mM
30 —v— Mg 1.0mM
J —— Mg 1.5mM
20 4 —m— Mg 2.0mM
0L £
45 ~
40
H]
2 35
T
2
S 30
g
z
25
20 +
15 o —®— Mg 2.0mM
4 5

4; 6' i; 1‘0 1‘2 1‘4
Weeks after planting

Fig. 1. Changes in plant height (A) and number of leaves

(B) of chrysanthemum ‘Biarritz’ as influenced by elevated

magnecium concentrations in the fertilizer solution.
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Table 2. Effect of magnesium concentration in the fertilizer solution on growth and flowering characteristics of chrysanthe-

mum ‘Biarritz’ at 109 days after planting.

Mg Length of Weight of No. of Leaf L.eaf .Stem No. of - }j“lower
(mM) cut flower cut flower leaves length width diameter flowers diameter
(cm) (g/stem) (per plant) (cm) (cm) (mm) (per plant) (mm)
0.0 96.6 50.8 54.0 7.6 44 6.2 10.4 320
0.5 99.6 513 59.0 7.9 4.6 6.1 11.6 32.0
1.0 104.6 54.6 60.7 8.2 4.6 6.1 12.3 311
1.5 104.1 55.9 57.6 8.4 49 6.0 113 31.1
2.0 102.7 55.1 58.7 8.2 48 6.0 10.9 31.8
LSDy s 1.68 1.98 3.49 0.44 0.39 0.30 1.02 1.2
Significance” Q* L* NS Q** L* NS NS NS

“Significance of trend: **P=0.01; *P=0.05; NS, nonsignificant; L, linear; Q, quadratic.
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Fig. 2. Differences in crop growth of chrysanthemum ‘Biarritz” at 109 days after planting as influenced by elevated magne-

sium concentration in the fertilizer solution.

Fig. 3. Magnesium deficiency appeared on older leaves with interveinal yellow-green chlorosis (A). Marginal chlorosis and

necrosis also developed on some of older leaves (B).
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Table 3. Effect of magnesium concentration in the fertilizer solution on nutrient contents of the youngest fully expanded

leaves at 48 days after planting.

Mg N P K Ca Mg Na Fe Mn
(mM) (%) - (mg-kg') -—
0.0 4.02 1.04 3.78 0.81 0.30 0.11 187.8 435

0.5 435 0.91 3.37 0.81 0.46 0.09 162.7 50.3

1.0 4.82 0.85 3.08 0.78 0.44 0.09 129.7 53.1

1.5 5.30 0.79 2.84 0.72 0.51 0.09 128.7 51.9

2.0 5.58 0.75 2.62 0.54 0.54 0.11 155.8 53.1
LSDg s 0.21 0.12 0.17 0.13 0.05 0.03 20.96 6.96
Significance®  L*** LA** L** L* L¥** NS NS L¥**

*Significance of trend: ***P=0.001; **P=0.01; *P=0.05; NS, nonsignificant; L, linear; Q, quadratic.
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Table 4. Effect of magnesium concentration in the fertilizer solution on nutrient contents of the youngest fully expanded

leaves at 109 days after planting.

Mg N P K Ca Mg Na Fe Mn Dry weight
(mM) (%) - (mg - kg - (g/plant)
0.0 6.55 2.14 7.52 2.61 0.16 0.56 66.7 45.93 8.28
0.5 6.78 0.98 6.35 1.92 0.34 0.51 70.4 66.73 8.42
1.0 6.90 0.87 6.19 1.62 0.53 0.56 71.7 68.13 8.75
1.5 7.04 0.72 5.91 1.22 0.71 0.59 67.0 71.93 8.84
2.0 7.1 0.58 4.69 0.93 0.98 0.63 70.6 63.07 8.79
LSDyg s 0.24 0.15 0.19 0.15 0.06 0.11 19.3 7.8 0.84
Significance®  L*** L** L** Lx** L¥** NS NS NS Lx**

*Significance of trend: ***P=0.001; **P=0.01; NS, nonsignificant; L, linear; Q, quadratic.
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Fig. 4. Effect of magnesium concentration in the fertilizer solution on changes in dry weight of above-ground plant tissue and
magnesium content of the youngest fully expanded leaves at 109 days after planting.

Table 5. Effect of magnesium concentration in the fertilizer solution on chemical properties in soil solution of root media at

48 days after planting.

Mg EC NH-N  NOyN P K Ca Mg
(mM) pH (dS - m™) (mg - L' SPES?)

0.0 5.49 1.91 1.86 1153 8.77 179.7 7.62 0.61

0.5 5.27 221 436 151.9 8.21 186.2 9.02 1.19

1.0 543 2.34 9.69 155.5 8.07 189.3 10.30 1.72

15 536 2.71 11.99 158.0 7.41 245.3 11.19 2.40

2.0 5.48 2.75 1421 165.1 5.80 265.2 15.42 2.85

LSDoss 0.12 031 3.69 16.73 0.71 11.36 482 0.76

Significance’ NS L## L##* NS L¥+* L* L+ L#+*

“SPES means saturated paste extraction solution.

YSignificance of trend: ***P=0.001; *P=0.01; NS, nonsignificant; L, linear.
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1995).
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Table 6. Effect of magnesium concentration in the fertilizer solution on chemical properties in soil solution root media at 109

days after planting.
Mg oH EC NH;-N  NO:-N p K Ca Mg Dry weight
(mM) (ds-m™) (mg - L' SPES?) (¢/plant)

0.0 5.32 2.69 6.6 122.4 4.49 221.8 10.2 0.81 8.28

0.5 5.19 297 10.5 1154 4.49 215.0 114 1.39 8.42

1.0 5.37 3.37 13.5 143.4 434 261.6 124 2.53 8.75

1.5 5.40 3.62 19.8 139.5 4.07 267.6 14.0 4.09 8.84

2.0 5.46 3.86 235 145.0 3.89 3124 15.5 4.58 8.79

LSDy s 0.22 047 0.46 11.42 0.21 12.10 1.31 0.47 0.84

Significance’ NS L#* Q* Q* L* Q** L* L*** LA**

“SPES means saturated paste extraction solution.

YSignificance of trend: ***P=0.001; **P=0.01; *P=0.05; NS, nonsignificant; L, linear; Q, quadratic.
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Fig. 5. Effect of magnesium concentration in the fertilizer solution on changes of magnesium concentration in soil solution of
root media and dry weight of the above-ground plant tissue at 109 days after planting (SPES means saturated paste extrac-

tion solution).
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