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Summary

This study was conducted to clarify the optimum nutrient solution
concentration for Phalaecnopsis and the plants were cultivated in the closed
ebb and flow system. The nutrient solution for Phalaenopsis developed in
NHRI(National Horticultural Research Institute) in 1994 were divided into 4
groups according to the strength of solutions; 1, 2, 3, and 4 times of NHRI
one-fourth strength for the experiment 1. KIPO, was added in the NHRI
solution according to treatments as much as added fertilizer 0, 0.1 g/ ¢, 0.2 g/ ¢,
03 g/, and 04 g/ ¢ treatment of KHsPO, and that of standard was 1.5 meq#

for experiment 2.

[Exp. 1] Effect of nutrient solution strengths on growth and mineral content

of Phalaenopsis under the closed ebb and flow system.

1. Solution of one time showed better growth status compared to the 2, 3,
and 4 times treatment, showing 4 leaves, 13 roots, 29.0 g of fresh weight,

low T/R ratio and plant death ratio.

2. EC fluctuations were much more varied in higher strengths compared to
lower EC levels but pH were more stable compared to EC fluctuations in

first time, however decreased rapidly as progressed supply times.

3. The content of N and P was higher in higher position leaves than low

position leaves, but not different according to phyllotaxis and root.

4. There were a trend that Mn content in roots was 3 to 5 times higher than

that of leaves, but Fe, Cu, Zn content showed reversed trends.

5. Generally cultivation in 1 time strength(EC 0.5 dS/m) showed superior
growth of plants as well as reduced salinization in medium, so this indicates
that cultivation in the strength 1(EC 0.5 dS/m) is better way to cultivate a
higher quality Phalaenopsis.



[Exp. 2] Effect of KH2PO, treatments on growth and mineral content of

Phalaenopsis

1. The adding of KHzPO, 0.1g/¢ ~0.2g/¢ to the standard solution(EC0.5dS/m)
indicated the highest fresh weight showing superior growth. The higher

concentration, the higher T/R ratios

2. There were a trend that higher concentration plots of KHoPO, showed
higher EC levels in the media, and little changes in pHs, showing inclining to

acidity. Increment of EC in the media lead to low pHs.

3. For the higher KHsPO, treatment, the content of N and P in leaves was

higher than roots, but the content of K was higher in leaves than in roots.

4. There were a trend that K content in leaves accumulated in mid and lower
leaves for the treatment of 0.3 g/t or 0.4 g/l. The treatment of 0.4 g/¢
showed the highest P content in roots and a physiological disorder; etiolation

and suppression of growth caused by accumulation of K and P.
5. Considering plant growth and development and nutrient content, the adding

of HoPO4 of 0.1 g/¢ in standard solution is recomended to produce a higher

quality Phalaenopsis and reduce production costs.
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Fig 1. Schematic diagram of the ebb & flow system used in the experiment.
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Table 1. Nutrient solution composition used in the experiment for Phalaenopsis

culture.
Fertilizer Concentration of nutrient solution (times)"’
Nutrient solution
(g/1000 ¢ ) 1?7 ) 3 4
Ca(NOs3)s - 4H20 118.1 236.1 354.2 472.2
] KNO;3 151.7 303.3 455.0 606.6
solution
Macro CaCls - 2H20 735 147.0 220.5 294.0
Element B NH4NO3 40.0 80.1 120.1 160.1
] NH4H2PO4 575 115.0 1725 230
solution
MgSOy - TH20 61.6 123.3 185.0 26.5
A
] Fe-EDTA 3.8~6.3 75~125 11.3~187 15~25
solution
MnSO;, - H:O 05~0.8 1~15 1.5~23 2~3
Micro
ZnS0Oy - THO 05~0.8 1~15 1.5~23 2~3
Element B
. CuS0;, - 5BH20 0.013 0.025 0.038 0.005
solution
HsBOs 0.06 0.11 0.17 0.22
Na:MoQOy; - 2H.0 0.005 0.01 0.015 0.02

? Supplied fertilizers of 1(EC 0.5 dS/m), 2(EC 1.0 dS/m), 3(EC 15 dS/m), 4(EC
0.5 dS/m) times by basic standard nutrient solution for Phalaenopsis
recommended by '94. National Horiticultural Research Institute

¥ Standard nutrient solution for Phalaenopsis recommended by ‘94. National

Horiticultural Research Institute
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Table 2. Nutrient solution composition used in the experiment of KH-PO, treatment.

_ Fertilizer KH>POy treatment(g/ ¢ )
Nutrient solution

(g/1,000 ¢) 07 0.1 0.2 0.3 0.4

Ca(NO3)2 - 4H,0 118.1  118.1 118.1 118.1 118.1

solution KNO3 151.7 151.7 151.7 151.7 151.7
CaCly - 2H0 73.5 73.5 73.5 73.5 73.5
Macro
NH4NO3 40.0 40.0 40.0 40.0 40.0
Element
B NH4H2PO4 57.5 57.5 57.5 57.5 57.5
solution
KH2POy4 0 98.3 393.3 526.6 786.6
MgSO4 - 7H20 61.6 61.6 61.6 61.6 61.6
A
) Fe-EDTA 3.8~6.3 3.8~6.3 3.8~6.3 3.8~6.3 3.8~6.3
solution
MnSO4+H20 0.5~0.8 0.5~0.8 0.5~0.8 0.5~0.8 0.5~0.8
Micro

ZnS0O4 - 7TH20  0.5~0.8 0.5~0.8 0.5~0.8 0.5~0.8 0.5~0.8
CuSO4:5H20 0.013 0.013  0.013 0.013  0.013
Hs;BO3 0.06 0.06 0.06 0.06 0.06
Na:MoOy - 2H:0 0.005  0.005  0.005 0.005  0.005

Element B
solution

? Standard nutrient solution for Phalaenopsis recommended by '94. National

Horiticultural Research Institute
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Table 3. Effect of nutrient solution concentration on the growth of Phalaenopsis.
grown in closed cultivated under the Ebb & flow system at 5 months

after planting.

Nutrient solution No. of Leaf Leaf No. of Root Fresh wt. T/R
concentration
. 2 leaves length(cm) width(cm) Root length(cm) (g/plant) ratio
(times)
1Y 4.12¥  9.8a 5.4a  13.1a 12.2a 29.8a 1.49a
2 3.9a 9.3a 5.7a 12.6a 11.5b 28.7a 1.55b
3 3.8a 9.6a 5.0ab 8.4b 11.7b 22.7b  2.02c
4 3.1b 6.8b 4.5b 7.4b 11.3b 15.9¢ 2.57c

? YSee Table 1.
“Mean separation within columns by Duncan’s multiple range test at 5% level.

"'Plants were cultivated from June to October 2003 by ebb and flow system culture.
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3 times 4 times

Nutrient solution concentration

Fig. 2. Comparison of Phalaenopsis seedlings growth status as affected
nutrient solution concentration treatment at 5 months after planting.

“See Table 1.

YPlants were cultivated from June to October 2003 by ebb and flow system culture.

1-2. ZIAIE

ABA AEe 1ulel], 2wl 3ujel, 4uje] o2 7H7h 5 10, 50 2 80%
Wl e el wEsl =95 FA Zldgon (1Y 3), A 5
(2002)% Doritaenopsis® IAFES EC 09, 14, 1.9, 24 dS/m <o &2 HA A
o2 wolr 747} 0, 25, 58 2 19.0%S Lbehiitka sh9lch
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Fig 3. Effect on percent of death of Phalaenopsis as affected by nutrient solution
concentration treatment at 5 months after planting
“See Table 1.
YPlants were cultivated from June to October 2003 by ebb and flow system

culture.
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Jata 7] wizoltt. wekA ECe= Alw 3Ad os] A JF wr] wE
of &2 vz FEtE 7|20l H& w(Kang® van lersel, 2001), <% &
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——1? a2 ——3 —a— 4 (times)

pH

45 r

1 2 3 4 5 6 7 8

Irrigation times

Fig. 4. The fructuation of pH as affected by the irrigation times during
the experiment.
“See Table 1.
YThe pH was measured right after every irrigation and solutions ware
supplied 8 times during the experiment.
“pH was adjusted at 5.5 by 0.5N HCI at starting point.

"Plants were cultivated from June to October 2003 by ebb and flow system

culture.
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Fig. 5. The fructuation of EC as affected by the irrigation times during
the experiment.
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YThe pH was measured right after every irrigation and  solutions
ware supplied 8 times during the experiment.
X)pH was adjusted at 55 by 05N HCI at starting point.
“Plants were cultivated from June to October 2003 by ebb and flow

system culture.
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Fig 6. Comparison of macro ion concentration as phyllotaxis and root by nutrient
solution concentration treatment by ebb and flow system culture at 5Smonths
after planting. [J 1 timeZ), (] 2 times, B 3 times, £ 4 times.

“See Table 1.
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Fig 7. Comparison of micro ion concentration as phyllotaxis and root by nutrient
solution concentration treatment by ebb and flow system culture at 5months
after planting. [ 1 timeZ), OJ 2 times, @ 3 times, B 4 times.

“See Table 1.
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Table 4. Effect on growth characteristics of Phalaenopsis as affected by KH2:PO,

treament at 7 months after planting.

KH2PO,4 No. of Length Leaf No. of Root Fresh wt. T/R
treatment(g/¢)| Leaf leaf(cm) width(cm) Root length(cm) (g/plant) Ratio
0? 8.6a" 18.8b 6.7b 24.0 37.0 84.6 1.04bc

0.1 8.0a 20.9a 7.3ab 24.1 37.4 90.5 0.94c

0.2 7.8a 18.0b 7.5a 25.3 38.2 97.4 1.21a
0.3 7.9a 18.1b 7.6a 24.3 33.6 91.5 1.08abc

0.4 8.6a 18.3b 7.8a 24.5 37.9 95.0 1.12ab

“See Table 2.
YMean separation within colums by Duncan’s multiple range test at 5% level

“Plants were cultivated from November to April 2004 by ebb and flow system culture.

0.3 g/! KHQPO4 0.4 g/f KHQPO4

Fig 8. Comparison of Phalaenopsis growth status as affected by KHyPO4
treatment at 7 months after planting
“See Table 2.

YPlants were cultivated from November to April 2004 by ebb and flow system culture.
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Fig 9. Effects of KHyPO4 treatment on pH and EC in the closed ebb and
flow system.

YSee Table 2.

YPlants were cultivated from November to April 2004 by ebb and flow system culture.
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Fig 10. Comparison of macro mineral content in plant leaves and root as affected
by KH2PO, at treatment 7 months after planting. [l Leaf, | | Root.
“See Table 2.

_29_



400 500 r ] _
5 _ _ _
- _ 2 400 +
gsoo H o
4 O El
) g 300
%200 r E
— (2] L
S 2 200
€100 | L
: LIRS
(0]
£ o L AL s g o 0
¢” 01 02 03 0.4 2)
0 0.1 0.2 0.3 0.4
KH2PO4 treatment (g/ %) KH2PO4 treatment (g/4)
250 50
=200 1 o F 40 B
© o]
[e)] — o —
< 150 | % 30 ]
£ S
= | E
E 100 % 20 :
c c
8 50 ¢ 8 10
S o
0 1 L 1 I I Il
7) 0 2)
0 0.1 0.2 0.4 2.0 0 0.1 0.2 0.3 0.4
KH2PO4 treatment (g/£) KH>PO4 treatment (g/4)
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“See Table 2.

YPlants were cultivated from November to April 2004 by ebb and flow system culture.

_30_




2 452 AR grddoy, 25 o] KH.PO, 0, 0.1, 02, 0.3 = 04 g/
¢ AT E A2 vkl e Fo P g KH.PO, 0, 0.1,
0.2, 0.3 g/ ¢ A& xt} KHPO, 04 g/ ¢ Aol A7} ¢k 3B & 3heko] =gk},

g/
Ko 33 1~3920 4% KHPOs 03 g/l A= elA7F =kon, 4~74
(Z - k1Dl A= KHoPOs 04 g/ ¢ A 2ol X 7F th2 Aejol Hs| A= =
& AFolAHH 12). o] e siA KHPOs 04 g/ ¢ A olA Fd ¥
F Y FRE F-eede) FaAgel ol v)zke] ATE WA %3}

Woi7h A ol B WAL otk HAPS ol FHI FopAm w

BEA BolAE 5 AR AKAAT dojrow] the A Ha) P
C o AvaAE @4e B 13, 19 14). JAE P KE F5
Susk wEn o4l 2 FRowd AuAd $EH £ 43408 F

P AEAel o8 FrolE Bade] Arrrh: A7) HRe] F4
3 e wE BAZ ohUeta @k £ o] Arkstw Fa@ el he
e, s o] 1A Hw 9% K, Mg %7 2, s A

ohowbe, K B el @eld® stk 54 53] Mg, Casl 59 A4
2

g S At AN TFHES A stobar 3 tH(Marshner, 1989).

_31_



(M"P/%)SIUBoU0D N

5th 6th 7th

4 th

1st

Root

lotaxis of phalaenopsis

Phyl

(M"P/9%)SIUBoU0D d

th 7 th

2nd 3rd 4 th 5th 6

Tst

Root

Phyllotaxis of phalaenopsis

Phyllotaxos of phalaenopsis

(M"P/%)SIUBOUOD
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YSee Table 2.
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0.3 g/ﬁ KH2P04 0.4 g/(% KH2P04
Fig 13. Comparison of growth and status in Phalaenopsis according to KH2PO4

treatment.

YSee Table 2.

YPlants were cultivated from November to April 2004 by ebb and flow system culture.

0 g/t KH,PO, 0.4 g/t KH,PO,

Fig 14. Physiological injury by high nutrient solution concentration.
YSee Table 2.

YPlants were cultivated from November to April 2004 by ebb and flow system culture.
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