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Application of Open-type Liquid Culture for Large-scale
Production of Mature Plus Tree of Eucalyptus pellita
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Abstract: In an attempt to establish the mass proliferation system, Eucalyptus pellita, a 5-year-old plus tree, was
cultured with three different culture typesin 1 L vessels: solid culture without ventilation (conventiona culture),
liquid culture without ventilation and open-type liquid culture with forced ventilation. Then the culture scale was
subsequently increased from 1 L to 10 L in vessel volume. After 4 weeks of 1 L-scale culture, the best growth
was obtained by culturing plantlets on open-type liquid culture, suggesting that the in vitro plantlets growth can
be enhanced by liquid medium and ventilation. In open-type large scale culture in 10 L vessel, plantlets growth
resulted in a 370% increase in the number of nodes, 3.6 times increase in leaf size and 3.3 times increase in
shoot length, while the conventional culture suppressed shoot growth due to the callusing on the leaves and lack
of CO,. The results indicated that the open-type large scale culture system was effective for enhancing
productivity by improving growth of the plantlets in clonaly proliferated plus tree, Eucalyptus pellita.
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Figure 1. Oneliter cultures of E. pdlita plus tree nodes with
three different types of cultures. A-C. Salid culture (A), liquid
culture (B) and open-typeliquid culture (C, Al: air inlet, AO:
air outlet, GS: glass spargar) after 1 week of culture, D-F.
After 4 weeks of culture, plantlets grown in solid (D), liquid
(E) and open-typeliquid culture.
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Table 1. Effect of culture systems on shoot and root growth after 4 weeks of culturein E. pellita (1 L culture vessd).

Culture condition

Culture Rooting Plantlet  Noof leaves Freshwt of shoot Root length Callusing rate

system  golidification  Vent (%) length (cm) (per plantlet) (mg per plantlet) (cm) of lesf (%)
Solid Solid Non 61.0b° 6.3c 6.0c 76.2b 3.8b 75.0a
Liquid Liquid Non 833a 13.3b 9.3b 144.7 &b 9l1a 125b
Open-typeliquid  Liquid Vent 875a 159a 125a 2119a 93a 154b
H-<F *Y *k* *k*k * * k% **

“Mean separations within columns by different letters are significantly different according to Duncan’s multiple range tests at 5% level.
YSignificant correlations areindicated by asterisks: *=p=0.05, **=p=0.01, ***=p=0.001, ns. non-significant).



78 A o S g Al

B A o] 953 i E Aahe TR ¥kl st
Z)t}. Zobayed 5(2001)< Eucalyptus camaldulenis Hi %ol
A el FE AT I w2 diEEst olE
dl Aol ofs) Y= AS Flolgtal FFE0 oL o=
Aol A A S mR R 2 7] gke] QbE o
A A vl A Aoz o] 7Hag AAE AWsh|
of 727} ok & A A= nFo] Ao By
A RE Al vRA] SIS 918 ot g 7_“7}%(3939}
gdrite 5)°ll ¢J3ll HF olso] =R L, AE EH]Eo]
ARA| FHe] JA o] A E= Zlo] opdrt AzbET

AR o Z A H|FS Ao WSl AHAE A

AA HEA e SR HEIES =0l BT AF olse
sl A S #ZW?lt A3s TR, 371E
7] A1 R Ak ook 3 871 4 H
A 7t S5 wEAELEZN HEA] ASE U

A ST 7 UAE Aoz A,

2. 10 L 7H4rS oHA|CHEHHQE
1L QA ] 840 A5 Edl= el 1F
10 LE scae-updtitt. ZA i oA wjek | 2] &)
1-2 cm ZolZ g nir)¥ Feksie] 1007]2] vl
10L TFE-o] k7] wiekstadct. wi<k 15+ e o
ofof| A AlZ7}F Apeh7] AlZFSEAAL vl F 27§ ko] A
Zhw] o] net o} &2 A2t7] ARG vl F 2715 25
7HA = A A oF N o 7l Al ZE] Bl A ]
=S LS E"ﬂ O} e 717ko] Aol whEh AR
of| A wi gt A EA ] A5 13 Bzl dl ¥kl (Figure
2, A-C) A&H o2 I/t - | NS HHW]*E&J 3}
M= Al e Sr2 *ﬂﬂow W 125 & F o]
oF 34 cme] el 871 el U2k H%E}(Flgure
2, D-F).

Al Joid e F71E /AR S A o )

m

=
=
=
=

mlm

FollA] Az ol vl ohul of 32m), GHA L o
36 S7helglom A4 B Bl /18] A A At
ol Hg 2 JBL TR vh) S 3 o4 371

SATH(Table 2). Kozai®t Kubota(2001)= 71| Bl 21 &A1
o] ALgo] AZ3 o] g7} A& A 2] FeA o] v

292 59

Leluhp B2} e dus) 653

Figure 2. Growth and multiplication of E. pellita as affected
by culture systems after 12 weeks of culture. A-C. Plantlets
grown in conventional solid culture, D-F. Plantlets grown in
open-typelarge scale culture system (10 L vessdl).
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Table 2. Plantlets growth grown in conventional and open-type large scale culture system after 12 weeks of culturein E. pellita

plustree.
Culturetype Culturecondition  ghoot length Leaf area Noof nodes Noof branches Stem diameter  Root length
wlidification Vent (M) (cm?)  (per plantlet)  (per plantlet) (mm) (cm)
Conventiona (400 mL) Solid Non 6.5 24Db 9.0b 18b 09b 78D
Open-typeliquid (10 L) Liquid Vent 213a 86a 337a 90a 22a 283a
Pr<F *kky * k% * k% **% * k%

“Mean separations within columns by different |etters are Significantly different according to Duncan’s multiple range tests at 5% level.
YSignificant correlaions are indicated by asterisks: *=p=0.05, **=p=0.01, ***=p=0.001, ns:non-significant).



654 THEMREEEE Al 97 W A 6 5 (2008)

3000 100

=== No of nodes 90
= 2500 —e— Sunvival & rooting T 80
£
Ko} /I o
S 2
¥ 2000 70 c
8 60 £
T g
\g/_ 1500 50 o;
8 4 S
o 2
2 1000 o 3
° T
o
> 500 T 20

10
0 0
Solid Open-type large scale
Culture type

Figure 3. A comparison of mass propagation efficiency in
terms of nodes number and survival rate ex vitro between
conventional (solid culture) and open-typelarge scale culture.
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