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In vitro Shoot Proliferation by Pulse Treatment from
Shoot Cultures of Q. acutissima and Ex vitro Root
Induction Using Peat Plug Systems in Quercus spp.'

Heung Kyu Moon?, Yang Youn®, Sung Ho Son?, Suk Koo Lee’, and Jae Seon Yi®
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ABSTRACT

Methods for shoot proliferation via pulse treatment onto the microshoots of Quercus acutissima, and ex vitro
root induction using peat plug systems of the microshoots of 4 oak trees were described. Pulsing solution was
prepared by the addition of BA and/or BA plus zeatin onto the aqueous WPM and sterilized distilled water.
Using the solution, pulsing time was adjusted at different levels(0. 1, 2, 5, 9, and 24 hours) . Although the
effect of pulsing solution prepared by the addition of cytokinins onto the sterilized distilled water was slightly
lower in shoot proliferation rate, a little higher in shoot elongation was observed compared with that of
aqueous WPM. One hour of pulse treatment revealed best in shoot proliferation and its elongation, whereas
the increament of pulsing time slightly supressed the response. In addition, prolonged pulse time resulted high
frequency of hyperhydric shoot appearance. Single treatment of BA was better in shoot proliferation than that
of BA combination with zeatin, whereas the latter treatment usually showed rapid and healthy shoot growth.

For ex vitro root induction using peat plug systems, black oaks(@Q. acufissima and Q. variabilis) revealed

excellent rootability compared with white oaks' ). serralfa and Q. mongolica) . Shoot-tip necrosis of white
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oaks was one of the big problems for survival.
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In this study,

WEZI FEHEAR

we discribed the effect of pulse treatment,

successful ex vifro rooting system by the incorporation of peat plug, and the possiblities for the overcoming

the obstacles on micropropagation of oaks.
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Table 1. Effect of BA pulse treatment on shoot proliferation and elongation of Q. acutissima
microshoots®. Values are means + SD.

Pulse Treatment No. of shoots Mean no. of Mean length of
type® hours cultured shoots shoots(cm!
0 14 1.0+0.0 0.3%£0.1
1 26 3.9+1.5 1.4%0.¢
2 42 3.6+1.4 1.0x1.2
I 5 45 3.8x1.8 1.24£0.9
9 42 3.3=1.6 1.2=0.9
24 60 3.4x1.5 1.1=0.9
1 24 3.0x1.2 1.7£1.1
2 26 3.6+2.6 1.6x1.1
II 5 zl 3.1x1.0 1.4£1.0
9 15 3.4%1.7 0.9£0.5
24 17 2.1x1.0 0.7t0.5

@ Data were taken after 5 weeks in culture.

5 2.0mg/l of BA was added to aqueous WPM and sterilized distilled water for 1 and Il treatment,
respectively .

Table 2. Effect of BA and zeatin pulse treatment on shoot proliferation and elongation of @.
acutissima microshoots.? Values are means+SD.

Pulse Treatment No. of shoots Mean no. of Mean length of
type” hours cultured shoots shoots(cm)
0 17 1.0+0.8 0.7£0.5
1 19 3.7=1.5 1.9+1.6
2 18 3.1+1.8 1.6x1.3
I 5 14 2.7+1.8 1.3+x1.0
9 15 2.5+1.2 1.3+x1.1
24 9 2.7x1.3 \1.320.9
1 16 3.8+1.3 1.9%£1.5
2 14 2.211.0 1.621.0
II 5 16 1.8+0.9 1.2+0.6
9 4 1.5+0.8 1.3x1.1
24 9 1.3+£0.7 0.8+0.3

2 Data were taken after 5 weeks in culture.
® 2 0mg/l of BA and 3.0mg/l zeatin were added to aqueous WPM
and sterilized distilled water for 1 and II treatment, respectively.
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Acclimatization of microshoots of Quercus

acutissima using the peat plug systems
under intermittent misting and partially
shaded growth chamber.

transplantation into peat plugs.

Root induction development from the micro-
shoots of Q.

acutissima at 3 weeks after

vitro root induction from microshoots of Quercus

species.?
. Rooting No. of micro- Rooting rate Mean no. of
Species substances shoots cutted (%) roots
Q. acutissima 2% IBA 200 100.0 3.6
Q. variabilis ’ 200 98.0 2.3
Q. servata ’ 150 42.0 1.7
Q. mongolica 7 150 30.0 1.5

2 Data were taken after 4 weeks in culture.



BEMEEE 82(3)

BN Jeldon] Welo BiEs RITSACH
o s 9 AlddrE && 42.0%,
30.0% % & RIS JebdeH(E 3). o] T
fifEe 57 uﬁfsoﬂ Yehbs Aubnlg o
BE s E Aoz solch. upebd o] #

o BRH o é%?fa %37 SlaiMe T

Aol g A Aol 4:—:1"5“4-. olelg Ad
42 F%EA H7h" BA $9 @Y, Cad
M o el FR %gz dehtEE A %

ol BA 5o migatfivt IR EAK FHol EK
Fcpeo  olol kAl Foldch AAsAH E71E
WHEA] 7= Hgo] b4l bbb RIEEEES &
R FE 2 5 UG olnt.

S s 25 IRTEMRY Fodide] %
Zstodch(Fig. 2). uheba] peat plugs »] &3]

I
R o2 Hhibs deel F2 Mt

ol A dEERel shEsbi, WHEHAF folsted
MRS B3 Bkl o HHY hiEe R

xﬂﬂ o ;} t!L‘lr:r 1 _:;{_uLaL ] ijé}o:] i}_z“s_
FBRER e BB o AL oleiEel g
9ok, Tomita2t Kondo'®+ AbgziuvF "3%%
719 H[AREHEAASL 7)A *‘?*Oﬂ "B 71 2
Hals gabgo] of g

AR
2 Agol el o] peat plugd °l-& AAH AHE
o o

1
A7 A Bggate] ofed ¢ld Ao
2 Atzsch 9l peat plugs ZFHe] wHE
Fol wrabe] relA] YEF AHY HA

7b Hestch, wEH FERE REM B R
f‘*ﬁ’slll"'ﬂ 7hgstddon, A5Hl PAE e

= BT AR e] #EkSE RS ol

® W

FsE RAETE ) EnE WEK S A
gt s Abeluby 3NE 7ol pulse RS
mitergel g HhtE: S o Aed
ofo MAgIEE OEt ALY s HI &

BEr ez 280l riEdbeh. el e
pulse =2l #iENH ] ol PR EEEEIH
2= Algehe AR BAHRSL oha "Holxet
upeb4] pulse EEHEE 71WSA 7)ol g BiR
M o) Saol oA 1H EHS] £& A2
2 gigks)odich, Pulsing® pEERpEie] f@ds
2 g W EvE SR EdE o Seistd

. 1993F 9A 225

Aeiel wlgAA 7] el WHsAdc. Fol
N el EARME A ey L

Babs)] odoton) ofo R FEAHR, WAER o &
Blggfiel i@ MErF MEedn Bl o
Peat plug® ol-&3 ahiF-Feo bR 24
o Fitsl = #ffEe Ageuss FHuTE
ig]_oio X 11,%0]] BHTEE = }_ﬁl-\/}.ﬂ_g} (LI ;11/},
v W R fhEs] o] #iRZE ] (KISt o).
Peat plug?] FA2 BANE715 Kol EEHEH

& 4 Slohe Ao, el Zdsla, Feuld
o hEe WAL EHE 4 Uche MIH ] -
FrEst ot HER S 93 WE Y KA

Jﬂﬁ)qz ‘] lLL} 1017]' @ﬁ}‘ Di»

53l B X &

1. Ahuja, M. R. 1987
poplar and aspen. In:
eds. ).
Vol. 3. Martinus., Nijhoff Publishers, Dor-
drecht, Boston. Lancaster, p.207-223.

In vityo propagation of
Bonga and Durzan
Cell and Tissue Culture in Forestry,

[g%)

. Bonga, J. M. 1982. Vegetative propagation
in relation to juvenility, maturity, and reju-

venation. In:. Bonga and Durzanieds.!,
Tissue Culture in Forestry,
hoff, Dr W Junk Pub.
387-412.

3. Favre, J. M. and B. Juncker. 1987. I» vitro

growth of buds taken from seedlings and

Martinus Nij-
The Hague, p.

adult plant material in Quercus robur 1.
Plant Cell,
49-60.

4. Juncker, B. and J. M. Favre. 1989.
effects in propagating oak trees via in vibru
culture. Plant Cell,
ture 19 . 267-276.

5. Kleinschmit, J. 1986. Oak breeding in Ger-
many, Experience and Problems. In:
IUFRO Conf. 13-17, Oct.,
Virginia, p.250-258.

6. Lloyd, G. and B. McCown. 1980. Commer-
cially-feasible micropropagation of moun-

Tissue and Orgarn Culture 3 :

Clonati

Tissue and Organ Cul-

Williamsburg,

tain laurel, Kalmia latifolia, by use of shoot

~tip culture. Proc. Intl. Plant Prop. Soc.



226
30 : 421-427.
7. Manzanera, J. A. and J. A. Pardos. 1990.

10.

11.

12.

13.

14.

. CRE - FRE - FER - BITH.

. XEE - GEE - AMED.

adult
Tissue and

Micropropagation of juvenile and
Quercus suber L. Plant Cell,
Organ Culture 21 © 1-8.

1987. #
R SR o &t & AT
AREEAR, MREHHER 23 38-46.

1987. AbE|ubs
2% axillary bud®l EE®AO] & £%
o OBEFE R BEMAEEE 76!
370-375.

EE - FMCE - K - FMeE. 1988, A
V- EEERRES S ekt 2 dge] &
BK Ao AR, MEHHR 24
42-46.

Moon, H. K. and M. H. Park. 1989. The
induction of sprouts and the subsequent root-
ing of cuttings by BAP spray with the top
-pruned Quercus acutissima seedlings. Res.
Rep. Inst. For. Gen. 25 188-192.

Moon, H. K., Y. H. Park, K. Y. Lee, and
B. S. Lee. 1991. Effect of cutting length,
nodal position,

leaf trimming type, and

blanching on rooting from cuttings of Quer-

cus acutissima seedlings. Res. Rep. Inst.
For. Gen. 27 : 80-84.

Moon, H. K., Y. Youn., Y. I. Hyun, and
S. K. Lee. 1991. In vitro shoot proliferation
from seedlings of half-sib families of
sawtooth oak (Quercus acutissima C.) Res.
Rep. Inst. For. Gen. 27 . 75-79.

San-Jose, M. C., A. Ballester, and A. M.
Vieitez. 1988. Factors affecting in wvitro

propagation of Quercus robur L. Tree

15.

16.

17.

18.

19.

20.

21.

ARl 5Tl A Pulsedifoll o3 S7M85 %) Peat Plug® #UHE 1 71W37)9) Sk

Physiol. 4 : 281-290.

San-Jose, M. C., A. M. Vieitez, and A.
Ballester. 1990. Clonal propagation of juve-
nile and adult trees of sessile oak by tissue
culture techniques. Silvae Genetica 39 :
50-55.

Sha, L., B. H. McCown, and L. A. Peter-
son. 1985. Occurrence and cause of shoot
-tip necrosis in shoot cultures. ]J. Amer.
Soc. Hort. Sci. 110 . 631-634.

Son, S. H. 1991. In vitro culture systems of
hybrid aspen as tools for tree improvement
programs and commercial applications. Ph
-D Dissertation Paper. lowa State Univ. 172
pp.

Tomita, M. and T. Kondo. 1991. Factors
affecting in vitro plantlet regeneration from
axillary buds of @ . acutissima derived
from stump sprouts. Res. Rep. For. Tree
Breed. Inst. Japan, p.33-41.

Vermeer, E. and P. Evers. 1987. Induction
of branching and nutrient replenishment in
embryo culture of Quercus robur. p.
260-263. In : Symposium of Plant Micro-
propagation on Horticultural Industries.
Arlon, Belgium, 289pp.

Vieitez, A. M., C. Sanchez, and C. San
-Jose. 1989. Prevention of shoot-tip ne-
crosis in shoot culture of chestnut and oak.
Sci. Horti. 41 : 151-159.

Zimmerman, R. H. and I. Fordham. 1985.
Simple method for rooting apple cultivars in
vitro. J. Amer. Soc. Hort. Sci. 110
34-38.



