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Growth and Nutrient Uptake of Cut Chrysanthemum ‘Biarritz’
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14he Fae} sl 74 222 Qs QXA U ke T4 T2 A0) P4
o121 A7)el wol WasicHBennett, 1993). AAte] APL AAFS] Z2(Woltz, 1956), 7Hsh
Ald(Messing¥ Owen, 1954), 3¢ ZF4(Woltz, 1956), & =719 #HA(Messing™
Owen, 1954) 5o} Qglo] Hc}. 422} A% ¥ 4889 TAL S5k 4A517] Ase
A7) Mol B} BAL sl 51940 uee AHY $Eo zAsty, AW Fx
$AZ AEA Y EF 2L dlo] AT PSo] AAAES TYAME sojol Q. ae}
dopelE WA 4 Al A} $Eshw, Aulggeld Agee] dalo] Hx gleh

2 d7e "5Y94F Q49 AuEEE Adges zuste] FEAS U s A
A ee wElT olsh AR A Eopl Trd4e) EEg Fuste] i)
2AE Ae)ReS BIY 4 9t J1E ARE FuaLA FAsHTh

Ax Ry

£ A7 dsg 2zdoe] 34l Biarritz & AARHERZ $adgn). AR 2530 Qo)
4~5v1Q] E1RE AXNH JERAE 1:11(v/v)E ER3 AEE Zyubrd 24T F
A5l A¥-& Hoagland 49 (Hoagland®} Arnon, 1950)% 7122 P ¥5& 24
gtd 5X2)E wtEe] 4 AEYd 1054 HEeZ F 15058 SHAJY= vixste] 20029
12¢0) AAlatdcel. dsirgrlo] Asa, 385 4, 5, 7134, 32 9 AEF 58
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FAAFATFRAL 71500 3le] ZAVSRGE. Al EAY T4 ke A4 48Y Fo} A4
1099 Fof o8& AHIY F BHAEZ o33t Bk A &9} FUA7]¢]l Warncke
(1986)9] Wi oz Eof&dS &3t Bk

L P AN 39 A5 A3 54

AstrEtr]el AA 1099 Fol P FAR|EolA] A3k 2 Adsl5o] 86.3cm ¥ 40.6g22
ZAHE oy PY Al EErt FoldSE AR F7Hste] 0.5mM AlvlFelA 105.5¢cm ¥
55.8g, 0.75mM AlB]FelA 105.7cm 2 56.6g, 28] 1.0mM A8l 106.5cm 2
57.8g22 AL, A3} ° Ass 747 5% w52 AA3HAs At A9
G FA e A ANTET Aelrt A AulgEd] wE Aole T A
W@ttt £714748 1.0mM A]FAM 6.0mmZ 7H3 9o AH2lvErt $eE vbs
R EAA 2e)7t et

2) P WS

Pl AnlsEs zAstdl A FAeTet 0.25mM A4 AMFelAE wajo] 5w
F gesle Aol et A% F713E QA ARSpo] walste stado] 92
e B F A AN E Mt (Fig. 24), AT Aol o Ede] A9 wale] et
e B4¢ dehigithFig. 2B). =3 499 A4S A4Eel Quch @v]7} st o
AAH o2 FERSo] ARt Nelson (2003)L ike] Ahsle] A Fo] dgke W]

ARl BA eqde] A HAow Waky AE Aol JAHH, Ba] s|¥EelA AL

g AaA7) st kqgo] AFAE "ok 3, ¥ A7 x9elM FHFYe] vehd
A& sk Qe

3) AEAY Fr14& #F

ake] ApEErt F74Ee wet e P FRe] Foistel At sgr)el FAYTAH
0.17%. 23 1.0mM ATl 0.77%9 PR=HE 2 Aoz 2MHNYG. A5
3277} 6.56g, 0.5mM HzJellA] 8.25g, 123 1.0mM Hzlellx 8.76g22 2= o]
Pt 239" A% FEAZe] JAHE deblz etk Ulrich(1993)8) S ojg & a7
oA ARl 2zelle] 5} ‘Biarritzs 48 $atrlol 0.69% ool AgAul Q4
e A=F Aujstofol AKL $534A FAZ 5 Arkx BEHAS
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4) EF 794 FE

P AM|EE Z7)o] i}2 Eoh PO ¥x wWshe FA277} 2.33mg - L2 #A=glon,
P Aujgke] Z713te] wel EoF P 2% wjdAez Zrlste] 0.25mMelA 6.3mg - L
o]2l:, 1.0mM Alu]FlA 7.8Tmg-L'2 B8t =3 Biarritz'9 I A4S
%f& EF P ¥EE 7.08mg - L7 o]Ate] Hojol & Aoz wut=gict I3 2HE A&}

HHste] 2L A4l B AAEEE EA4F Z3% Bunt(1988)= 6~10msg
L Hannan(1997)3} Nelson(2003)< 6~9mg - L7} A% W=ty sigded & A7
oA 2] ZAtel fAapsict AIF S

29 AT

£ dre it AMlEES AM R 243 F I3E At 2 e ARleEel
A5 Azt FAo lAE FFE FHHE PSS s FAF = e AEA 2 B
FAFEE B3)7] $dste] Psiddct. P 49 S spdo] 4EAS = Fa AFA4
o2 Walw, Z4o] AldAE 24 wke] vehde 5A& Bych Po AnlEmst Foid
$E A4 1099 Fo Az} 9 A"siFe] HA FUIse] 0.5mM ATl 7z
105.5cm % 55.8g, 1.0mM AlH]FolA 106.5cm 2 57.8g°1%itl. 1.0mM Au]T¢] A&
AW P o] A F7)9h Ast 3o 24 0.64 2 0.77%ReH A 7| E 7)€
22 0.69% 149 MEAW PHFE frAIstolof A FALE st FAE 5 Aok
BtEdel. P o Aulg Zvlel e EQU P FER wlEdoz Felred FAEs}
2.33mg - L z2lm AE Aite] Bt 1.0mM AHIFelA 7.87Tmg- L'2 £M=)
wabx Pe AglAE FE3L e 5o B EF P w2l A3 s E
71%22 2.10mg - L'e|4te] S =5 An)sieio} dekn s gict.
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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 NHs® K* Ca’* Mg** NOs S04 H.PO, CI

(mM) (mM)

0 5 15 5 2 10 5 0 9
0.25 5 14.25 5 2 10 5 0.25 8
0.50 5 14.50 5 2 10 5 0.50 8
0.75 5 14.75 5 2 10 5 0.75 8
1.00 5 15.00 5 2 10 5 1.00 8

"Micronutrient (in g per L solution): MnClz.-4H2O 1.81, H3BOs; 2.86, ZnSOs
TH20 0.22, CuSO04 - 5H20 0.08, HaMoOy4 - H2O 0.09 and NasFeEDTA 0.79.

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

109 days after planting.

p Ia%ncgﬂ] \g]feicgé};t No. of Leaf Leaf Stem No. of  Flower
flower  flower leaves length width diameter flowers diameter

(mM) (cm) (g/stem) (per plant) (cm) (cm) (cm) (per plant) (mm)
0.00 86.3 40.6 25.8 6.9 4.0 5.2 10.6 33.7
0.25 104.7 54.2 49.5 7.5 4.4 5.7 . 12.1 32.3
0.50 105.5 55.8 55.2 7.6 4.4 5.7 12.1 34.7
0.75 105.7 56.6 57.0 7.7 4.4 5.9 10.9 33.9
1.00 106.5 57.8 54.6 7.9 4.5 6.0 9.8 35.0

LSDo.os 1.68  1.98 3.49 044 039 0.20 1.02 1.30
Significance? L’ L NS NS NS L’ NS NS

“Significance of trend: P = 0.05: NS, nonsignificant: L, linear.
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Fig. 1. Differences in crop growth of chrysanthemum 'Biarritz at 109 days
after planting as influenced by elevated phosphorus concentration in

the fertilizer solution.

Fig. 2. Phosphorus deficiency symptoms developed in older leaves with
purple spots (A). When the deficiency became severe, purple spots
expanded and the margins of older leaves became yellow and

scorched rapidly (B).
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Fig. 3. Effect of phosphorus concentration in the fertilizer solution on
changes of dry weight of above-ground plant tissue and phosphorus

contents of the youngest fully expanded leaves at 109 days after

planting.
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Fig. 4. Effect of phosbhorus concentration in the fertilizer solution on
changes of phosphorus concentration in soil solution of root media
and dry weight of the whole above-ground plant tissue at 109 days

after planting (SPES means saturated baste extraction solution).
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