Journal of Bio-Environment Control, 14(3):149-154, (2005)

HiQteo| s ot WZIEI} CXEIM a3
7R YEET2 4]0 0ixl= HE

e8| - axo
Ngrista A2 aasers

Effects of Nutrient Strength and Light Intensity on
Nutrient Uptake and Growth of Young Kalanchoe Plants
(Kalanchoe blossfeldiana ‘Marlene’) at Seedling Stage

Yin Ji Lu and Jung Eek Son*
Department of Horticultural Science, Seoul National University, Seoul 151-921, Korea

Abstract. Tt is very important to make shorter and healthier pot plants with increased numbers of branch at
a growing stage before short-day exposure. Especially light and nutrient conditions directly affect the growth
and quality of the plants as described above. In this study, the effects of nutrient strength and light intensity
on the nutrient uptake and growth of young Kalanchoe plants (Kalanchoe blossfeldiana ‘Marlene’) during
this growth stage were investigated. The plants were grown under two radiation integral (15.8 and
7.9 mol-m~-d~', PPF) and three EC (0.8, 1.6 and 2.4 dS-m™") conditions. Leaf area, fresh weight, dry
weight and number of branch were higher at a higher PPF, and this tendency was more evident at an EC
above 1.6 dS-m™'. The plants became higher at a lower PPE. When the EC was at 0.8 dS-m™', the plants did
not grow so healthy regardless of PPF conditions. EC decrement in the nutrient solution was increased with
increase of nutrient strength. With growth stage, the nutrient uptake was increased with increases of nutrient
strength and PPF. At a higher PPF, NOs-N, K* and Ca®" were much more absorbed, and especially the
uptake of K" was 1.1 to 1.5 times greater than that of NO;-N. From the results, the EC needed above 1.6
dS-m™" during the seedling stage in order to make more healthy Kalanchoe plants having more leaf area,
fresh weight, dry weight and number of branches under adequate light conditions.
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gy AeJslar Zg=ol Ay} rlesiER S
gejsle] AL 79 vl Hriuict dalE xpo)zt &

9] A5l T FFe £ Ao, I 2L &

(Kim, 2001; Mortensen, 1994). ¥3}o] A8y F4
& WIAF7] QiA thedet B fE ud
TR A #Elx 583 891 Fof shielrt. 37
TE Ao ST FAE ) JRFE FIL(Wong T
1978; Lawlor, 1995), Q3 4~EaF Ul Yo Ry
< Z7I1717] WEo]th(Alexander2} Donnelly, 1995;
Israeli &, 1996; Treder, 2003).

Zw=10l|o] g F dLAAY fEIE
o] Zah== 83 DAloltt. o Al7|e] A5
= Ax) 27go] gal ddsi x5 B A&
AAsl= Zo|thBall, 2000; Dole®} Wilkins, 1999;
Fides, 2000; Kim, 2001; Mortensen, 1994). &5 A

K
=l

=

i« O
| o2

T

~149 -



1.0
~AT

ok

b

vl Z3A0l] FE dAle] FEE] el e dEd
v} 9JATHKovacic®t Holcomb, 1981; Fides, 2000) 3=
s} PEsled ¥yrg AlEE Qi

£ delle dEae AddA 5 9d-y A &
HoAoll A el se) Jwrt dedsole] Asa
FREFEA vlXs Gl el FALSle] BA=
H A% uYgd wEHAE S VIEARE At
SRLCIv =

=13=3]

Nz o U

1. Az Z o} RHHfA| AR

AFe 20009 1085E 119702 Hedigtn 5D
Araehal Fasgo) Ax|Ho] Qe 2400 =38
B3I, 5ol (Kalanchoe blossfeldiana ‘Marlene’ Y&
ARSI, 20003 102 200 &730] 6 cm 3HE)
FET 9 HEP|E 1] (vivi2 T35l £33 3 &
o AFFE A} 3HE-S 0.5%03m 27]9) ebb
and flow WXl 678 viX|EIHIL 16 Lo FHDBHE
ARSSIATE 259 Bkl VIR FEETE FUS
o, 1Y 1597 vjeklS X o] F53P)
AFBIGTE, BAGE SFEEE o183 vl v
SEZF Bt Bshe 7R 52X, w7 IRES oF
8E7E 29 ERICE BTIRE Bt dle sl pulete.
2RE 1720 7R A ZAlH 28l ofa] u)
2] EH7HA] 83 BTEEE S

2. MExz|

2279 BT (PPF)S} 32719 vl Es HEE
). s EAR 50% AEHe ARSI
2] Bee P A2 PPE7E FA3ol4 15.8 mol-
m2-d™, 50% 25l A 7.9 mol-m2-d'o|Ac}. Hd
2t PPF= BEAAIA(PAR LITE, Kipp & Zonen, B.V)
VIS AHESl 43311 AFTFL datalogger(DA-
100, Yokogawa, JapanyS ARE3IHTE. vloke}-S Son-
neveld 3-8 Fl(Table 1)9] FXJullE ZE3)d
EC 08, 1.6 @ 24dS-m YV} HE2 =3 34
& o] Agsi
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Table 1. Composition of the nutrient solution used for this
experiment’.

Chemical 1S¥(EC 1.6 dS'm™, pH 6.0)

KNO; 4.6
Macronutrients Ca(NO3),-4H,0 3.0

(mmol'L’")  MgSO,7H,0 0.75
NH4H,PO4 1.1
Fe-EDTA 20.0
HBO; 20.0
Micronutrients MnSO,7H,0 10.0
(umol'L") 780, 7H,0 3.0
CuSO47H,0O 0.5
Na,MoQO,42H,O 0.5

“Nutrient solution developed by PBG.
YStrength of nutrient solution.

112 1595E 1€ 24Y71A] 3ol ghAs vjdai S
AFstd AFANo. 2)2 AE T NO-N& Kjeldahl
steam distillte(Eastin, 1978) WH o2 ZH3}¥5L P,
K, Cax= ICP(ISPS-1000IV, Shimadzu, Japan)=® Z%
sigict. ZF Frlole] FERe vl o] 7}k 7
o]-9] WislH T Ajo] P ki) A|F zolF o]
431 ALFEATH Yoon 5, 2000). R FTERe |
7R AujAlzElel] Tig Aoz el ABA}t F5S
G| goltt. AF T8 Al A Al 7 AEA 33
A F 1875 Adsl] 24, A, A8S, XS
S 439 gude 99d 371 LI-3100(Li-
Cor Inc., USAE Z733l5itt. &5 70°C 127

o Y3 7243k 242 F S

4. HEMHA F SHEN

Lol HhEE AR8SIAAL, ZF A2l 3ES
A on ke fPehs Hl=ol= dR=el 6
AAE wixSIqT. Aol A& ABE Statistical
Analysis Software(SAS Institute, 1995)5 ©|-8-5}<]
ANOVA F-48 319131, p <0.05 5004 A3kt
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Table 2. Effects of light intensity and nutrient solution strength on growth of young kalanchoe plants at seedling stage.

Treatment Leaf area Plant height No. of Total fresh Total dry
PPF (A) EC(@dS'm™) (B) (cm?) (cm) branch weight(g/plant)  weight(g/plant)
0.8 55.4d* 437d 433b 5.79b 0.36¢
High 1.6 78.8b 523¢ 6.00a 9.86a 0.53b
2.4 92.0a 520¢ 5.67a 11.85a 0.65a
0.8 55.0 cd 6.53b 433D 6.20b 0.34c¢
Low 1.6 55.4d 746a 4.00 b 6.94b 0.35¢
24 627¢ 6.60 b 333b 6.49b 0.37¢
Significance
A Kk k * ok k * %k * k% k%%
B kK k ®dok NS * %k k%
AXB Hokk NS NS *%k * %k

*Mean separation within columns by Duncan's multiple range test at 5% level.
NS %%, *x*Nonsignificant or significant at P < 0.01 or 0.001, respectively.

= AU, AT, EF0] WAY FAMCKTable 2. A= EC 0.8dS-m™! o[oIN BATIF 2852 B
olHE AL EC 0.8dS-m™AME Aol7k IR, o] WASIAn, GV, AAF, AEET FAK AT
EC 1.6dS-m™ opde] args AjHlpelr] dAEck. & 2ok vigde] EC 0.8dS-m™'Y A= 2%
EC 1.6dS-m™'d m, JH=e Halgo] 788 em*2A  X2lofl BAIQle] Lol Hz3drt.

50% 21ge] of 14ulgom, AAFE 99goT oF

L4, AEFL 0.53 g2 <F 1.58) =91, EC 24 0.15
N . N - 2 _ g.95%
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-~ L
E |
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=
2.0 1 g 0.15
< EC 1.6 dS - m"! g R2 = 039S
F — e 5 ] Y = 0.0075x + 0.0229 Low PPF
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"\ﬂ%.
0.5 1 —o— High PPF 0.05 '}
—e— Low PPF ”./”i/
0.0 . . . . .
0 2 4 6 8 10 0.8 1.6 2.4
Time (day) EC (dS-m™)

Fig. 1. Changes in EC of nutrient solutions under differ- Fig. 2. EC decrement (for 3 days) in the nutrient solution
ent nutrient strengths and light intensities during growth under different nutrient strengths and light intensities during
of Kalanchoe. Vertical bars presented mean SD (n=3). growth of Kalanchoe. Vertical bars presented mean SD (n=3).
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Fig. 3. Changes in nutrient uptakes of kalanchoe plants under different nutriént solution strengths and light intensities. Sym-
bols represent the mean of 3 replications. Vertical bars presented mean SE (n=3).
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Table 3. Effects of light intensity and nutrient solution
strength on nutrient uptake of young kalanchoe plants at
stage.

Treatment Nutrient uptake (me)

PPF (A) EC(dS'm'¥B) NOs»-N PO,-P K' ., Ca®

0.8 7.8d* 33c¢ 10.6d 43b
High 1.6 93¢ 38bc 133c 72a
2.4 19.1a 6.6a 215a 74a
0.8 38¢e 14d 76e 26d
Low 1.6 89cd 40b 104d 33c¢c
2.4 114b 44b 182b 32f
Significance
A ok sk ok %k ok sk ok
B - * k% *kk * %k k * k%
AXB sk sk sk NS *okok

*Mean separation within columns by Duncan's multiple range
test at 5% level.
NS.*#*Nonsignificant or significant at P < 0.001, respectively.
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