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489 ok A4 1099 Fol 42 AAY F ¥
Al7lel Warncke(1986)2] W oz Eckgds FEsto] £43kilh.

1A% 2 A% 54

spol7} elshn) skt A5k SAelA 6.0mM AuFolA 107.8cmE 7 2ol Ca $4
oo Hsl EAMQ Holsh st FHFS AT 51.6¢8Ed 4.5mMzt
6.0mM Helol] zH7 58.83F 59.4g 0.2 ZAlEe] Ca AMIEE Z7P) A5F 271 9
qlo] Fg oF 4 gl Ca AMEEst ZrlldE 9%, FF H4 2 T A
FAAQ Ao} A skort M Fobstel Al me 227} A stade,
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Ca®] Aulgzel e A4 109U F2 Adie] 7744 oz F Ao 580~
7.78% WA Ca FAu|FAAE AEAN Aol UgkAwt, Az g AH|Tol
Ae it dee] Eolarhrl, thA] el AMlFrt ol ASE AW Ak YobH
5% =2 2xFA3|A7E Agsldrt. Cad] Apls= F7ldl ©E A3 879 AEF
2 7P #Zel b3 AAR 49 Ca ¥ vehliddeh AEA7 AEFT2 FATA
8.15g°1x 6.0mM Alu]FelA 9.36g22 7H4 FAHI, 1.5, 3.0, 4.5 2 6.0mM A¥]
TFollA 27 1.21, 1.39, 2.21 % 3.09%° AEAW Ca %L Z= Aoz 430G
(Table 4). o) AEZFE A4 6.0mM A7 Ca ¥l 3.09%Ro22 2.8% °]
44 Ca & ZES Anjsteio} vpx Fatsr
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Ca A¥EE 2o W& Eoh Ca ¥x9 ATFe] wste As $3r]d FajeTs)
5.Omg-L‘1, a8l% 1.5, 3.0, 45 2 6.0mM AwT7F 22 7.3, 12.1, 165 ¥
28 9mg - Lle2 ¥AMFe] Ca AMEE Zvd mel Fspd ZUHe o 4 A
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Warncke(1990) € 23532 4% 4 £ Ca 557} 200mg - L7 o]4o] I=2
Alglstedof Jta FAsl v, Warncke(1986)& 11~16mg - L7 A4 wWeetn
siglch. & A7l B Ca 5571 A% F719 3.03~14.23mg - L A3} $8r]e) 5.0~
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A 4 ok A
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AE3 A3t FA4el PAE 9% 7L ARSI fAE S e AEA 2 B
AS=E W3] st Psigcl. Ca 2H S Al sl a, Ade] cup
2 FYeAe 71¥3Ae] Jehgdth A4l 109Y Foll AR AL FAM|E
3.0mM z18]x 4.5mM Caxg]olA] Z+zt 105.8cm, 106.5cm, 107.3emE ZAFE ). Ca
AulF=rl S7HSE Aslgo] TAYA FAelTrt 51.6g01d T 6.0mM  Alu]TellA
59.4g2 2 EAEAY. AEFe] 7} FAMY  6.0mM Ca AH]FelA 3.09%2 A &4
W Ca 3¢ 2= Zlo® EAEo] 338 Biarritz'9] ZA AL Y9 2.8% oAty
AEAW Ca ¥3FE ZEF Aulsloiel & Aoz A=} Ca Av|EeErt 271845
B T FEEHA FolA A2, 1.5, 3.0, 4.5 € 6.0mM A¥]F7} 242 5.0, 7.3,
12.1, 16.5 ¥ 28.2mg - L2 ¥ASFct. AL ANare weiste] Y4 A4S 93 A
YAYL 25.4mg - L olekw A= gic),
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Table 1. Composition of nutrient solution used to investigate the effect of

each nutrient on growth and flowering of chrysanthemum Biarritz'.”

Concentration NH4" K* ca? Mg? NOs; SO0 HPOs CI

(mM) ’ | (mM)
0 2 15 0 2 13 2 1 0
1.5 0 15 1.5 2 15 2 1 2
3.0 0 15 3.0 2 15 2 1 5
4.5 0 15 4.5 2 15 2 1 7
6.0 0 15 60 2 15 2 110

*Micronutrient (in g per L solution): MnCl:.-4H2O 1.81, H3BO3 2.86, ZnSOs -
TH20 0.22. CuSO4 - 5H20 0.08, HaMoO4 - H20 0.09 and NaxFeEDTA 0.79.

Table 2. Effect of calcium concentration in the fertilizer solution on growth
and flowering characteristics of chrysanthemum Biarritz' at 109

days after planting.

Length ~ Weight  No of  Leaf Leaf Stem  No. of Flower
Ca of cut of cut . . .
flower flower leaves length width diameter flowers diameter

(mM) (cm) (g/stem) (per plant) (cm) (cm) (mm) (per plant) (mm)
0.0 105.8 51.6 56.7 7.9 4.6 5.8 11.9 32.1
1.5 106.2 55.0 56.9 7.9 4.7 5.9 11.6 33.1
3.0 106.5 56.5 57.0 7.9 48 59 124 31.0
4.5 107.3 58.8 57.1 8.0 4.8 5.8 12.7 35.7
6.0 107.8 59 .4 57.5 8.2 5.1 6.6 12.7 33.9

LSDo.0s 1.30 1.77 320 030 030 0.25 1.14 1.5
Significance* L~ L™ NS L L Q" L Q

“Significance of trend: ~ P = 0.01: P = 0.01: P = 0.05: NS, non-significant:

L: linear Q. quadratic.
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Fig. 2. Calcium deficiency symptom of chrysanthemum Biarritz developed

on the young leaves with “cupped” shape.

Fig. 3. Calcium deficiency developed on the very youngest leaves (A). The
young leaves developed “cupped” shape as they expand (B).
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Fig. 4. Effect of calcium concentration in the fertilizer solution on changes
in dry weight of the above-ground plant tissue and calcium content

of the youngest fully expanded leaves at 109 days after planting.
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Fig. 5. Effect of calcium concentration in the fertilizer soluﬁon on changes

of calcium 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 extraction solution).
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