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AL AvlFE7t 31 ‘Biarritz’®] A5 & F5d vA = 9%
Effect of Nitrogen Concentration in Fertigation Solution on
Growth and Nutrient Uptake of Cut Chrysanthemum ‘Biarritz’
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51 A4S 93 AAN)E A AZY 27] ALdANA vlZA B kg F43)0]
Ago] 2 9%E "HH AF 7R 2 g¥e] ALk (Winsorst Hart, 1965).
Woltz(1956)9} Penningsfeld(1972)« Advl 2gd AdelA 32 AEF 5 AAo]
=254 JAFAz sk =3 Asx Agel ¥ Zsel ZAa(Woltz, 1956:
Penningsfeld, 1972), 9] A4 34 9 29 £ A3} (Carterst Permott, 1966) 59
By =) ole} o] HA FIE IFeS Al T g S Az gl Ay
F7bAM e e dF AHE sl o8-S AR dor, 2AF sEEe F4 A
fdale] = 9)e}.
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Az ¢ uy
2 9FE Ashg 2xee] I3} ‘Biarritz® A ER SRl A4S 2550 o)
4~5vel 2208 AX3 JERAE 1:](v/v)E 33 AEE Zaigulrd 2A3 ¥
AAetch. A3 Hoagland €9 (Hoagland® Arnon, 1950)& 7122 N ¥5& %24
3fo] 5x]2]E TEo] 7z} A 10534 3ubR oz & 15053 AP R wix sk 20024

- 153 -



1280 AAskdch dskeabrle Ashy, A3E 94, 25 271474, 3% U AEF 52
EAAPATEA} 7|20l o5t AR AlEA Q] 2794 RS 21A] 489 el Al
1099 Fol Qe AAF F BHARZ olgajdrt Eoke AEAt EUA7]e] Warncke
(1986)9) Wo2 EoFg-9g FEst] 2439t}

%

A3

1. N A& A5 As15A4

A2 1099 F /319 A% A skl 15mMH 20mM Azl 22t 106.3cmet
105.2cmE 7FA Az, Aslgx 15mM3F 20mMellA 55.4~55.7g2 2 714 FAK o
10mM o}3t2 Au]err} JolAeE 7Yz Aot 9447 &L ALk FAMF
ol qut F2sHA gk ¥ Ax AR $Fo) o Mzt ole HUsiTh Woltz(1956) <}
Penningsfeld (1972)% Axr} 29 Ao AA=F 53] AEFo] s sz
stpx Al sk =3 Carter®d Permott (1966)= N7} 22 249 3749 7
2 2o FAAE FAZE HAR L slgon B dFeld AL Ap|eEed oE A3} FAe
Apol S kA Q.

He

2. N 24354

ARFAE FANT 2 5mM AL AH]FA HaEgEd A FAgo] A¥ Afele
o] gk (Fig: 1). 2U3A4L kddllA et on (Fig. 2A) A Aq 27)de
e 7R S5k F A Q] AAR FalEglen, Ay e FA Wt F st
Hoh At 299 AEA9 x9S HFAH R o AArL 33 Hder, e d-Re] AL
= A= Yestth(Fig. 2B). ¥ A7elA dde® & 2xdo] 53} ‘Biarritz £ Bennett
(1993)4+ Nelson(2003)e] Rug A3 FARBHA koM AL AHFA] veptoy,
Windsor®} Adams(1987)7F Xud 7 & £7]9 24 ubd Ak M= A] gl

3. A8AY B9 g3

A3 $3br1Q A4 1099 Follie N FAuI Tl AT N- e 1.86%2 A5 o]
oe A2 uoh $95pA Wekth A ANlEEsl Sobd4E AR N g ey
on] 0.1%9) A4S} APsk] Aol Fadsialch No} AujEe] e A2FH o
ZAW N gake) Wsle AulEst Z74skel wet Al AgFe) Zvlstg ot 20mM
AHE Moz AEFo] syt AEF] 7 FAYDA 15mM Au]Fe] Aagepe
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3.89% A1, Y HEFL 9.02g8t}. Ulrich(1993) & A AS5o] 10% 74 w9
$71% o] A4 4SS A% IAWARlAD shRleel, 29 FHE 2L W P4A
A5e AAAE A 29718 V1202 AEANY ALl 3.50% 4] HEF Ay
spojo} ghokw R RIc

4. E} 57194 5

Ne AMFErt F71dpE Bof] N(FEFH +AAHAL) FE9 Z4ES] S78le
o, AEFL 15mM A2t AEAG 9.02g22 71 FAY N (Fig. 4). EF 2 A
E4¢) A%l g Ulrich(1993)8) F4<¢ mi% o 23 Biarritz® 4 A%
S E oF 128mg - L7014 B A (REFH +AAEAL) FEE FAsledof &
Aoz Besigch Bunt (1988)% Hannan(1997)% Zste] A48 ssirle T332y
o2 BAY A% 100~200mg - LY B} ALFES fASr Pk FAsgEd £
AT A= FARRE o]ty gt

S R HE

E QTe A AplFEE Jd9-LE 233 F I3 Ak 7 i Au|gFe]
AL Ast FAd vlXEe 93 FEtE ASS S R ¢ ole AEA 2 B
HSEE 93)7] 95t st N Avls=g deiste] 238 At 23 AL T4
B9 AgPFAL kel g e, x4 g4 A FdEe EAS 2o A
1099 F9 AS-E 2ARE 2 15mM Au]FelA A3pe] 106.3cm, H35 55.7g22
7V A3 FANLH, Alert delAeE #a YA E AFelddt. 7] A E 159
20mM AlB}FolAM 5.9mmE 7P FU2 FAEF= FEHE Zolr) sk Ase] 7
53t ® 15mM Avle] AlEAW N ko] A3t $87]e 3.89% 2 A= AHA
8L A% A A A gk HAHIAAL 3.5% oozl Ak AE Atk
B 15mM AB|[Fe] EokE otmgel+ WAL Tt A% $7] 126.7Tmg - L7, st
487] 142.9mg - L2 EA=Ee] FA A4S YdAE 114mg - L7 o]4te] Eof A
FEI) HEF AH]|teo} jivta fdE g
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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 NH«* K  Ca?*™ Mg?* NOs S0 H:PO, CI

(mM) (mM)
0 0 14 5 2 5 2 15
5 0 14 5 2 5 2 10
10 0 14 5 2 10 5 1
15 5 14 5 2 10 5 1
20 10 14 5 2 10 5 1

*Micronutrient (in g per L solution): MnClz.4H.0 1.81, H:BOs 2.86, ZnSOq -
TH20 0.22, CuSOq4 - 5H20 0.08, HaMoO4 - H20 0.09 and NaxFeEDTA 0.79.

Table 2. Effect of nitrogen concentration in the fertilizer solution on growth and
flowering characteristics of chrysanthemum Biarritz at 109 days after

planting.

Length Weight
N of cut of cut
flower flower

No. of Leaf Teaf Stem No. of Flower
leaves length width diameter flowers diameter

(mM) (cm) (g/stem) (per plant) (cm) (cm) (mm) (per plant) (mm)

0 71.9 384 30.7 5.7 3.1 4.2 6.7 31.3

5 96.1 49.3 47.6 8.0 4.6 54 9.9 32.7

10 99.5 521 48.7 78 4.7 5.3 12.5 31.8
15 106.3 55.7 49.1 8.0 4.7 5.9 12.7 31.1

20 105.2 554 52.7 7.8 4.5 59 14.0 32.1.
LSDoos .. 2.08 3.05 . 2.30 043 0.34 038 - 1.39 2.7
Significance® Q" R < @ LT — NS

“Significance of trend: ~ P=0.001: NS, nonsignificant: L, linear: Q. quadratic.
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Fig. 1. Differences in crop growth of chrysanthemum Biarritz at 109 days after
planting as influenced by elevated nitrogen concentrations in the

fertilizer solution.
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Fig. 2. Nitrogen deficiency symptoms developed in older leaves of
chrysanthemum. A: Appearing of N deficiency symtom on lower
leaves: B: Comparison of leaf color between normal leaf(left) and
deficient leaf(right).
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Fig. 3. Effect of nitrogen concentration in the fertilizer solution on changes
of dry weight of above-ground plant tissue and nitrogen contents of

the youngest fully expanded leaves at 109 days after planting.
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Fig. 4. Effect of nitrogen concentration in the fertilizer solution on changes
of dry weight of above-ground plant tissue and nitrogen concentration
in soil solution of root media at 109 days after planting (SPES means

saturated paste extraction solution).
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