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Optimum Irrigation Interval for the Growth of Phalaenopsis Hybrid
Seedling in the Aeroponic System
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Abstract. The irrigation interval and time for the supply of nutrient and water to the plant is important in
the aeroponic system. This study was conducted to investigate the effect of irrigation interval on the growth
of Phalaenopsis hybrid seedlings in the aeroponic system. Young bare-root plants (four leaves, 16 g in fresh
weight) were used for this experiment. The composition of nutrient solution was, in me - L,9N,3P 4K,
4 Ca and 2 Mg. The electrical conductivity (EC) and pH of nutrient solution used was 1.2 dS -m™ and 5.8,
respectively. Irrigation intervals were 10, 20, 30, 40, and 50 minute and each irrigation time was 10 minute.
The total fresh and dry weight, the number of branched roots, and relative growth rate at the 20 and 30 min.
was greater than 10, 40, 50 min. interval. Especially, the fresh weight of roots at 30 min. interval was the
highest. Leaf length was the highest at 30 min. interval but there was no difference in leaf width. The
amount of water consumed for a month was 0.71 L per plant and it was reduced with increasing irrigation
interval. There was no difference in the amount of consumed mineral contents for 15 days except for potas-
sium. Potassium absorbed was the highest at 30 min. irrigation interval. As a result, the optimum irrigation
interval was 30 min for the production of Phalaenopsis hybrid seedlings in the aeroponic system.
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Table 1. Effect of irrigation intervals on the CO, uptake,
RGR (relative growth rate) of Phalaenopsis seedling at
50 days after treatment and the amount of water con-
sumed by Phalaenopsis seedling during 30 days in the
aeroponic system.

Irigation  CO, uptake RGR coan;;rﬁon
. z “lg-l o= dav!
interval® (umol CO,m™'S™) (g- g /day') (L/plant)
10 4.04 ab” 0.0142 ab 0.71a
20 3.97 ab 0.0148 ab 0.60 ab
30 437a 0.0162 a 0.61 ab
40 3.96 ab 0.0142 ab 0540
50 3.76 b 0.0133b 049b

rrigation interval treatment:

10: 10 minute irrigation at 10 minute intervals, 20:
10 minute irrigation at 20 minute intervals, 30: 10 minute
irrigation at 30 minute intervals, 40: 10 minute irrigation at
40 minute intervals, 50: 10 minute irrigation at 50 minute
intervals.

"Mean separation within columns by Duncan’s multiple
range test, P < 0.05.
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Table 2. Effect of different irrigaton intervals on the fresh weight and dry weight of Phalaenopsis hybrid seedling after 50

day treatment in the aeroponic system.

Trrigation Fresh weight (g/plant) Dry weight (g/plant)

interval® Leaf Root Total Leaf Root Total
10 16.8 b 89b 25.7 ab 0.93 ab’ 0.57a 1.50 ab
20 193a 8.8b 28.0a 1.04 ab 0.51a 1.55 ab
30 17.9 ab 104a 283a 1.05a 0.60a 1.65a
40 16.8b 89b 25.6 ab 0.92b 0.54a 1.46 ab
50 16.2b 72¢ 2340 0.95 ab 0.49a 1.440b

“See Table 1.

YMean separation within columns by Duncan’s multiple range test, P < 0.05.

Table 3. Effect of irrigation intervals on the leaf length, leaf
width, root lengthand branch-root number of
Phalaenopsis hybrid seedling after 50 days treatment in
the aeroponic system.

L Leaf  Leaf Root Branched
I.mgatloil length  width  [ength root
intervalp® ——M8M8 _
(cm) (cm) (ea/plant)
10 93ab’ 4.7a 148a 16.3 ab
20 93ab 47a 146a 17.1a
30 95a 47a 13.7 ab 172a
40 87b 46a 145a 1440
50 92ab 46a 11.1b 15.3 ab

*See Table 1.
YMean separation within columns by Duncan’s multiple
range test, P <0.05.

(Table 2). 3], B3 7k Bgjo] AAF vjA]=
Fpo] Zi=wl 30% THFHA 508 74 BT} 30%,
2057 40% 7HART) 16% =900}

Motomura 5-(2008)y2 Z&|FA|2 Hele] S
Yo aHE ARFHE dIFl FFE Bt B
g, 5 7H0] 0E BAZSFE 2ARE A3
(Table 3) °KZF CO, ¥4} AT & 1EZFO] =%
9 3082 oA 17.271E 108, 408, 502 7H49)
163, 144, 15.3/) B} Bith. 37 gFe 4%
o] 302 HHolX 9.5emE ta W AL Asin
Azl & zol7t YIATHTable 3).

215-9] JhAAE (relative growth rate, RGR)S 2
%, CO, BE 59 A4 F7H(keda®} Emoto,
1973; Patterson 5, 1978; Poorter, 1993)8%}t oz}
e IF 2 F5%Buns F, 1997; Bums,
1992; Warren?} Adams, 2005 oJsix] Q3ks W=
o] llgele] B5- Aol uE TeleAl2 fEe] A
AFES AR A3} oRE €O, 5%} 1859 3

o} FLskA 308 7HEENA 7P woka B5- 7HE0]
50808 Z7I3E 7HASItk(Table 1). 28U 7FE
E=9d 308 7449 RGRE 001622 Hit 0.2%
0008}3 YA 2 E 5E4 HE fEHES] 75
(Hunt®} Comelissen, 1997)HTh= & o3t}
B0l wjekee] BE 7HF0) me} BelsAls
FE 3 AL 159 T F5% SR FEe 24
3 A3} N, P, Ca, Mol A= Zol7t gIlor} K&
308 7HolA 71 Bo) 5t vt A8
F5%a #31e] Yoneda 5(1999)y Odontoglossum
o} o F5EA AP K F4F 371l w
g} Ao F47) Aasidvia dier O AQdes
K% NH; 0|29 Zg28-& AFeht el & 4
FolMEe K9 F571 78 BtE 308 HAdA N
o] F4 EF 94T} o)A A2 FEVF NH;
HOE NOTE F2 5% gl 701 2oz &
), 383, Jin $(2004) 167887 Doritaenopsis
3 AV E53 de NHi9 NOse| Hoj gl
21z} 125med 315meel2ka 310P Hew 5(1993)
& Dendrobium®] B4 &50] 09umol - gfw - hr!
FZo|Avkar St B AgelA ASo] 9 3
308 B 74e] gelgAle fE 3 ARV et
F5g Aage 9 A7 Z9Ed vias] BE O &
o] Auke] =Fo]9lon) A AR BelFAlE
7} FES AL mHs) B A8l Fag HE IFF
7} BB Axwolr 983] ]RS-S ¢ 5 Utk
BT 7He) w2} 308 B2t deElEAS fE S
AR} ABlE 8 2wERe 108 71T 508 7H
oA Zkzt 0.71L¢F 04912 YUY AFFHo| 23mL¥Y}
16mL3) $F°)Ack(Table 1). EF-FolA ZallsAlL
FE 3 A ASE FF FE0E FA8] Sl

—236 -



A ALRA ZelFAs R ASd A B4

%ol 7V B 308 7129) 5

o2 T BH 20mL &
o, ol &8 E5A A12HE 53 10,000 3¢
ZHEAE RS A 79 31 24 20010
2] wigA S FFE § e BFAE o] 2
83 oulgit)

A AN A2 A F UES
crassulacean acid metabolism(CAM)CHA} 3438 3
T 7 S2e Has gt OME}(Ota 5,
1991) B2 78 AE & e FAL 99 7=
£ 7K, 3 FelEAlze] %‘f‘-ﬁ]*‘c— 4 &Hs
WA P oje}l FE-S B F e 2~3709]
MNFEZ0Z FAE velamen T-&7} s ¢t
(Augustus®} Knudson, 1957; Engard, 1944).

HHEAls Bee] £F 7 5L XE 9N =
PAE 7IZ(ARP] EE UIFS) AR vl
T AT =3, A% BN AS 60k-o0)

HN

o]CHO

100

98

56 -

94

93

90 4

Root weght (%)

&8 o

86 "‘\.\}

82 4

80

0 20 40 & 80 10 1) 40 160 k0 208
Tiree (xain}

Fig. 2. Change of root weight (%) during dry condition.
*AR: Aerial Root, NR: Normal Root. Vertical vars repre-
sent standard error of the mean (n = 10).
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Fig. 3. Change of root weight (%) after water dipping treat-
ment. AR: Aerial Root, NR: Normal Root. Vertical vars
represent standard error of the mean (n = 10).
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Table 4. The amount of absorbed mineral nutrients by
Phalanenopsis seedling during 15 days in the aeroponic
system.

Irrigation N P K Ca Mg
interval” mg- L™
10 63ns’ 10ns 29b 47ns 04ns

20 6.1 0.7 20b 42 0.3
30 7.5 1.3 43a 46 0.8
40 4.6 1.0 30ab 44 0.6
50 6.6 0.8 23b 45 0.3

*See Table 1.
YMean separation within columns by Duncan’s multiple
range test, P <0.05.
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