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ABSTRACT
This work aimed to study the effect of medium type, explant part and kinitin
concentration on in vitro multiplication as well as in vitro rooting of Eucalyptus grandis
to obtain the optimum regeneration phase and to develop the propagation method of

E. grandis
The results indicated that, the highest number of formed shoots was

regarded with culturing the basal node on MS medium suppiemented with 2mg/litre
kin. as compared with WPM medium.

All treatments (% MS medium supplemented with IBA) induced root
formation on E. grandis shoots, but IBA at 2mg/litre recorded the best results. The
rooted shootlets (plantlets) were removed from rooting medium after seven weeks and
cultured in plastic pots 10 cm. diameter, containing peatmoos, clay and sand (1:1:1 by
volume) under greenhouse conditions for four weeks.

The survival percentage of E. gandis plants recorded 83% . from the above
results, the micropropagation techniques strongly recommended to increase the

number of E. grandis plants in Egypt.
Keyword: Micropropagation, invitro, tissue culture, explants, IBA, Kinetin, media type,

MS, WPM, rooting .shooting, media strength, multiplication, Eucalyptus grandis.

INTRODUCTION

Egypt and similar arid countries suffer from shortage in wood-raw
materials which are necessary for several industrial uses therefor, the country
has focussed attention especially during the last three decades, on
establishing forest plantations to meet the acute needs for wood in Egypt
(Abou- Gazia et al., 1992).

Eucalyptus grandis is used for pulpwood, fuel wood and timber for
mining, a 6 -10 years rotation is common. For industrial plantation it is used
for production of small wood for domestic purposes by using thinning in most
countries. The tree's main nectar value is as a supporting species. The wood
has been used for fence posts, building, transmission and telephone poles,
boxes and hooks. Itis especiaily u sed for b oat building, flooring, plywood,
panelling construction.

It is used as part of an agrofbrestry research project in southeastern
Brazil. The mean annual temperature for E. grandis (-1 to 40 ¢°) and mean
annual rainfall (100 - 1800 mm). Also perform well on lighter sandy soils, FAO
(1979) and Conto et al. (1982).

The seeds of E. grandis were imported from Guatemala to evaluate
this specie under the Egyptian conditions but the percentage of seeds
germination did not increase than 30%. For that we needed to use tissue
culture techniques to produce the seedling in Egypt especially in Upper Egypt
in Tosheka.

Furze and Cresswell (1985) conciuded that, the percentage of
micropropagated shoots, that formed roots was about 90% for E. grandis and
about 90% of the rooted shoots survived after hardening off.

Youssef (1986) on Melaleuca armillaris reported that, culturing nodal
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explants on MS medium increased the shoot proliferation rates to 13.9 and
11.6 fold higher than on WPM and B5 medium, respectively. )

Warrag ‘et a/ (1990) found that, the high multiplication rates was
obtained on auxin free medium with 0.6 mg/litre BAP. Elongation of shoots
was best on media with high auxin (2.5 mg/L of IBA) and cytokinin (1-1.5
mg/L. of Zeatin). Up to 98% rooting was achieved on % MS with 2 mg/L. IBA.
Rooted propagules were successfully transferred to mist greenhouse with
82% survival and then to greenhouse conditions of E. grandis hybrids.

Ditmer (1991) observed that, results for adventitious bud induction of
Betula pendula were better on MS medium than on WPBM.ajedium.

Roux et al. (1991) revealed that. root initiation was achieved on half -
strength modified MS medium with 2 mg/L. IBA. Rooted plants were
hardened and established in the field of E. grandis.

Warrag et al. (1991) concluded that. hypocotyl calluses of E. grandis
initiated on 4 mg/litre NAA and 1 mgflitre kinetin formed massive nodular
structures which produced shoots and roots after 4 weeks on hormone free
medium. Shoots were successfully rooted (98%) rooting and plantalets were
transferred to a mist greenhouse and then to greenhouse conditions with
95% survival,

Lubrano (1992) reported that, mulitiplication of E. grandis induced by
adding 0.5 mg/litre BA and 0.01 mg NAA/ litre to the basal medium. After 20
days the etiolated shoots were transferred to rooting medium containing 1mg
IBA/ litre and placed in the dark.

Rooting percentages ranged between 61% and 93%; survival in the

greenhouse and nursery was approximately 90%.
Jones et al (1994) revealed that. nodal explants of 3 E. grandis clones were
successfully multiplied in MS medium containing 0.2 mg/lire of BA and 0.01
mg/litre of NAA. Shoot elongation was achieved in a similar medium
containing 0.2 mg/litre kinetin, and root formation was stimulated by 0.1 - 2.0
mg/litre IBA.

Niccol et al (1994) found that. use IBA alone with half-strength MS
medium was successfully initiating roots from in vitro derived shoots of E.
microcorys, 5 u M IBA was the optimum concentration for root induction and
elongation. '

Yang et al. (1995) showed that, in vitro multiple shoot production of
E. grandis was optimum on MS medium containing 0.1 mg/litre BA and 0.1
mg/litre NAA, averaging 13.7 shoots per explantin 4 0 days culture period.
Root formation was optimum on medium consisting of full strength MS basal
macro elements and vitamins, half strength trace elements, supplemented
with 0.3 mg/litre 1BA.

Yossef (1996) reported that, using culture media of MS and Ba on
Robinia pseudoacacia exhibited a clear influence on producing the greatest
number of nodes per shootlet. The root length observely increased in case of
using MS and WPM as media. The modal and shoot tip explants had similar
effect on number of multiplicated shootlets. number of formed roots per
shootlet, root length and hardening capacity of the plantlets.

Wachira (1997) indicated that. the optinal shoot regeneration was
obtained on Murashige and Skoog medium supplemented with 0.4 mg (BAP)
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and 1.0 mg IBA/litre and 3% (W/V) sucrose to shoot multiplication with a pH
at 5.8 giving better growth of E. grandis.

Cid et al. (1999) showed that, the adventitious shoot clusters were
greater in number (30 - 50 shoots/callus ) and appeared heal their on half -
strength MS medium (SP medium) supplemented with 0.5 u M NAA + 5.0 u
M BA. For rooting, 50 mm long shoots ware cuitured on root induction
medium containing 2.5 u M IBA for different period and them transferred to
the same medium but without auxin, for 30 days. Pantlets were then
successfully transplanted to greenhouse conditions of E. gandis

MATERIALS AND METHODS

1. This work was carried out at the Plant Research Department. Atomic
Energy Authority, Nuclear Research Center, Naser City, Cairo during 2001
to 2002. Seeds of Euaclyptus grandis were imported from Guatimala in
2001. Seeds were sterilizated before beginning this study. Seeds were
washed under running tap water for 20 min. , They were surface sterilized
under aseptic conditions inside the culture cabinet Laminar air flow by using
Ethyl alcohol 70% for 5 min., 15% commercial Clorox for 15 min. and two
drops of Tween 20. All traces of the used disinfectant were removed by
rinsing seeds five times in sterilize distilled water.

Murashige and Skoog basal salt mixture ( MS 1962) and Woody Plant
Medium MPM according to Lioyd and Me Cown (1980) were used for in vitro
micropropagation.

The pH of the two used media was adjusted to 5.8 by using HCI or
KoH, 0.1 M and was solidified by difco bacto agar (7g/L). the medium was
cooked and distributed into 200 ml. glass jars containingz 30 ml. of medium.
Jars were covered and autoclaved at 121 C° at 1.5 kg/cm*® for 20 min.. Jars of
E. grandis were incubated in the growth chamber under the following
conditions: temperature 25 C° £ 2 C°, photoperiod 16h. Light and 8h. dark
controlled automatically and illumination intensity 1500 Lux at top culture
vessels by fluorescent lamps (120 cm. Long) for 7 weeks.

Aseptically the in vetro seedlings of 7 weeks old of E. grandis were
divided to three e xplant p arts as terminal p art, middie p art and b asal p art,
each explant part was about 1 - 1.5 cm.

This investigation was included a factorial experiments consisted of
Medium type (MS and WPM), explant types (terminal, middle and basal), and
kinetin (Kin),at different concentrations (0.0, 1, 2 and 3 mg/litre) for shooting.
For rooting: MS medium at quarter and half strengths of sait concentrations
and Indole butyricacid at the concentrations of 0.0, 1, 2 and 3 mg/ liter were
used.

After 7 weeks data were recorded for :-

| - Shooting stage:

1) Number of shoots / explant.

g2 Shoot length in cm.

3) Number of leaves / shoot.
Il - Rooting stage:

51{ Number of roots / explant.
2) Root length in cm.
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Il - Acclimatization stage:

Transferred the ex vitro plantlets from the aseptic culture condition to
the free living environment of the greenhouse and ultimately to final location,
topsin-M70 fungicide was used to saturate the sterilized soil, mix of plastic
pots (10cm)which were of filled with the soil mixture consisted of clay + sand
+ peatmoss at 1:1:1 by volume and cultured with the plantlets. Pots were kept
at high relative humidity place, using plastic sheets for four weeks to protect
the plantlets from desiccation. Pots were maintained under 3000 lux light
intensity derived from florescent lamps for 16-h. photo period, at 25+ 2¢

The experimental designs were completely randomized as a factorial
experiment according to Gomez and Gomez (1984),. The differences were
examined by Tukeys method to reduce the error differences between means

Table (1):- F values for the main effects and their interactions on number of
shoots, number of leaves and shoots length of Eucalyptus grandis
grown in vitro

Observed F ]

Source of | d.f. Characters Required F

Variance . of

Mo of No. of Sh°‘("csm""’)"9’h 005 | 0.01

Media type (A) | 1 39.50° 142.26° 7515 3.75 5.2
Explant part (B) | 2 72.14" 4.36" 1.42 3.02 2.30
Kin. (c) 3 54.83** 3.04** 2.98* 2.1 3.65
AXB 2 1.65 4.35" 4.82 2.02 4.30
AXC 3 8.82* 7.38" 8.53** 2.11 3.65
BXC 6 4.02* 1.11 0.80 1.75 2.14
AXBXC 6 3.95"" 1.75 1.37 1.75 2.14

RESULTS AND DISCUSSION

I - Shooting stage:
1.1 Effect of media type :-

Data recorded in Table (2) revealed that, effect of media type on
number of shoots, number of leaves per explant and shoot length. It is clearly
MS medium increased this studied parameters with significant cifference.
These results are in agreement with those obtained by , Youssef (1986),
Ditmer (1991) and Youssef (1996)They mentioned that MS medium was the
best medium.

1.2 Effect of explant part:

The obtained results in Table (2) indicated that, the basal part
significantly increased multiplication and leaves number as compared to the
middie and terminal part. These are in accordance with Yang et al (1995) and
Gad and Skehata (2003).

1.3 Effct of Kin-Concentrations :-

The results in Table (2) showed that, Kin at 2 mg/L, concentrations
significantly increased shoots number, as compared to all other
concentrations. On the other hand. 1mg/L. Kin significantly enhanced shoot
length as compared to the highest one 3mg/L. While, the other differences
were non-significant for the effect of kin concentrations on leaves number.
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The resuits cleared that, all the concentrations significantly increased leaves
number as compared to kin free medium with exception of 3mgil.. These
results are in harmony with obtained by Warrag et af (1990 and 1991) and
Jones et af (1994)

Table (2) :- Effects of medium type, explant part and kin. concentrations on

number of shoots, number of leaves and shoots length for E.
grandis grown in vitro .

Factors Characters
No. of shoots , No. of leaves [ Shoots Jength (cm) !
[ Media type
MS 51a 9.15a 1.852 a
WPM 2.74b 465b 0.831b
Explant parts

Basal 5.82a 8.28a 1.3212
Medial 273b 570b 138 a
Terminal ] 2.13¢ 5.40 ab 1.432a

Kin (mgiL.)
b} 1.02¢ 386b 1.28ab
1 362b 498a 183 a
2 531a 523a 1.35ab
3 407b 4.25ab 1.25ab

Means with the same letters within a column are not significantly different according to :
Tukeys Multiple range Test {0.05) in all Tables (2,3,4,5,6 and 7).

1.4- Interaction between media type and explant part:-

The results in Table (3) cleared that the most effective media was MS
in combined with the basal part for multiplication and leaves number with
significant differences.

Table { 3) : - I nteraction b etween medium t ype and explant part on number of
shoots, number of leaves and shoots length of E. grandis grown in

vitro.
Factors Characters J
Media type Explant part No. of shoots No. of feaves [ Shoots length {(cm) |
Basal 6.20a 992a 1.93a !
MS Medial 372¢c 7.43ab 197 a
Terminal 3.43c¢d 7.02b 1.73a
Basal 4. 18b 4 74¢ 0820
;\NPM Medial 246ef 3.60cd 0385Db
f Terrminal 1557 3184 0,300

On the other hand shoots length didn't recorded significant
differences between the three explant parts for the two media types. But
there were a significant difference between two media types. These results
are confirmed by Jones et al. (1994), Yanyefa/. (1995)

1.5 Interaction between media type and kin concentrations :-

Data in Table (4) indicated that. MS media supplemented with kin. at
different concentrations significantly increased E. grandis studies traits as
compared to the anther media supplemented with kin. at the same
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concentrations. These are in accordance with Jones et al.(1994) and Wachira
(1997)

Table (4): Interaction between medium type and kin concentrations on number
of shoots, number of leaves and shoots length of E. grandis grown

in vitro
Factors Characters
Media type | Kin (mg/L.) No.of shoots No. of leaves | Shoots length (cm)
0 1.80c 8.21ab 2.75a
MS 1 4.75Db 9.13a 231ab
2 6.17a 9.98 a 1.92 be \
3 4.15ab 7.16b 1.61 cde
0 0.56d 1.80e 0.32g
WPM 1 1.87¢ 3.50d 1.02de
2 4.62ab 5.52¢ 1.08de
3 421ab 4.43 cd 0.87ed

1.6 Interaction between explant part and kin concentrations:

The results in Table (5) cleared that, the interaction between explant
parts in combined with kin. concentrations showed nonsignificant effect on
either shoot length or leaves number.

Table (5): Interaction between explant part and kin. concentrations on number
of shoots, number of leaves and shoots length of £. grandis grown

in vitro.
\ Factors _Characters
Explantpart | Kin. (mg/L) [ No. of Shoots No. of leaves I Shoots length (cm)

] 0 1.32fg 582 a 1.15a

Basal part 1 6.23b 7.20a 1.492

salpa 7 7853 7283 7753

3 4.72 be 6.12a 1.36 a

0] 1.321g 463 a 1.40a

Medial part 1 2.96e 6,26 a 134 a

r 2 4.75 bed 575a 146 a

( 3 ~2.65ef 536 a 1.18a

] 0 1.12g 512 a 153 a

Terminal part 1 2.92e 580a *1.50 a
2 4.65de 597 a 160 a 1
3 2.92 efg 503a 1.40 a l

While, it significantly affect on shoots number. The basal explant part
cultured on media supptemented by 2mg/L kin. significantly increased shoot
number as compared to other concentrations and other explant parts. These
results are in parallel with Lubrano, (1992) and Yang et al. (1995)

1.7 Interaction between media type, explant part and Kkin.
concentrations:-
Results in Table (6) showed that, the interaction between the three
factors, as affected as on shoot length was insignificant while, it was
significantly affected on shoots number and leaves number culturing the
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basal part on MS medium supplemented with kin. at the concentrations (1,2
and 3 mg/L) significantly increased shoot multiplication as compared to other
treatments. Also, cuituring the three explant parts on MS medium
supplemented with kin. at different concentrations significantly increased
leaves number as compared to the other treatments. These results are
confirmed by Roux et al . (1954Yang et al. (1995)

Table (6):- Interaction between medium type part and kin concentrations on
number of shoots, number of leaves and shoots, length of E.
grandis grown in vitro.

T

Factors Characters -
Media . { Shoots
Kin No. of No. of
type Explant part {mgilL.) shoots leaves l?:ﬂt)h
0 260 hk 8.65 a-d 151ej
g 1 820 ab 9.28abc 2.26 a-e
& 2 9.40a 1050a | 292ab
3 8.30ab 9.00 a-f ] 1.94 ag
- 0 o 192hk | 780af  2.00a-g
MS x 1 298g-k | 860ad 224 a-f |
£ 2 6.20 a-c 9.92 a-b 365a !
- 3 3.40 g-k 512 e-i 1.43 b-i
- 0 13214 | 7.56ag 198 a-g
g 1 36114 8.85 a-f 2.02 a-g
: 2 512c-h 9.15 af 2.70 a-d
= 3 495 c-h 6872 a-i 1.75b-i
0o 1 049k | 1301 0181
£ 1 1321k | 27804 060 h-i
] 2 6.60 a-c 6.20 b-j 1.20 d- i
3 2.93 g-k 4.05 g-I 1.08 e- i
= 0 0.49k 1.83kJ [ 035
2 - - —
WPM g ; 13.789011_5 ggg h‘l 0.83 e- i
g 80 fj .65 g-l 1.30d-i
N 3 1.76 h-k 278i-4 | 0B0e-i
- 0 0.60 j-k 24i-kl | 038h-i
g 1 1.15 1§k 300i- | 088e-i |
5 2 2.53 h-k 415g1 | 122di |
= 3 1.25 I-i-k 3.02i- | 082fi |

iI- Rooting Stage :
2.1 -Effect of medium strength :-

The results in Table (7) revealed that, MS media at half strength
duplicated each of roots number and root length than quarter strength. These
results are inagreement with those obtained by Roux et al. (1991), Yang et al.
(1995) and Cid et al. (1999)
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Table (7) : Effect of media strength and IBA concentration on number of roots
and roots length of E. grandis based on transformed data

Media strength No. of roots Roots length {cm)
TS 061D 0.40Db !
/LMS 1.25a 0.83 a ]
—_IBA{mg/L) ~No. of roots _Roots Jength {cmj}
0 0.05¢C 0.05b
i 0.68D 0.72a
2 1.6/ a 1.272a
3 0.85b [ 0.93a ]
Media strength IBA (mg/L.) No. of roots Roots length (cm)
0 0.05¢e 0.05¢
/s MS 1 0.33 de 0.95 ab
2 1.19bc 1.02 ab
3 0.35 cde 0.36 bc
0 0.05e 0.05¢c
/:MS 1 1.08 bc 140a
2 2.57 a 1.50a ]
3 1.32ab 0.92 ab ]

2.2 Effect of IBA concentrations :-

The results in Table (7) showed that, the concentration of IBA
significantly increased roots number and root length as compared to control.
IBA at the concentration 2mg/L. recorded the significantly increased root
number compared the other concentrations. While; the differences were non-
significant on root length between all IBA concentrations. These results are in
line with those of Site et al. (1986), Warrag et al. (1990), Rout et al. (1991),
Lubrano (1992), Jones et al. (1994) Yang et al. (1995), Wachira (1997) and
Cid et al .(1999).

2.3 Interaction between medium strength and IBA concentrations :-

The results in Table (7) cleared that, the half strength with 2 or 3mg/L
IBA significantly increased rooting as compared to the other concentrations
including control. While. 1 and 2 mg/L. IBA significantly increased root length
as compared to control only. Besides quarter strength media take the same
trend of half strength media. These results are in agreement with Warrag et
al. (1990) and Roux etal. (1991), Yang et al. (1995) and Cid et al. (1999).

ill- Acclimatization of plantlets :-

After the acclimatization stage for plantlets under the experimental
condition which recorded the best results cleared that, the survival of
seedlings were a bout 83%. These resuits are in agreement with Furze and
Cress Well (1985), Warrag et al. (1990) and Lubrano (1992).

DISCUSSION

In this study it is clear that MS medium produced the highest number
of shoots per explant, longest shoots and highest number of leaves. These
signmcam increase w hich were observed with MS medium maybedueto
one or more of the following reasons: -

(1) The total ionic concentrations of MS medium are high as 93.3 but in WPM
medium its about 41.5.

(2) Potassium was also increased to 20 mM comparing with WPM that
contained 12.6 mM.
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(3) Sulphate is present at a higher concentration than WPM medium.
(4) MS medium contained 40 mM of NO3and 20 mM of NH4

On the other hand WPM contains 5 mM of NO3 and 9.7 mM of NH4 . In
this concern it is well known that the growth and morphogensis of tissue
cultures is markedly influenced by the availability of N and the form in which it
is presented Kyte (1987 ) reviewed that growth is usually most rapid when
nitrate and ammonium ions are both available. Reduced N compounds are
then often found to have regulatory roles in cuitures

Cytokininis tend to promote the shoots formation, some compounds with
cytokinin activity have been found to be present in transfer- RNA molecules,
but it is not yet clear whether in corporation into t.RNA is necessary before
typical cytokinin effects can become apparent. In some circumstances,
cytokinin have been shown to activate RNA synthesis and to stimulate protein
synthesis and enzyme activity Kulaeva, (1980)

The number of formed ieaves per shootlet, explant was not related to
the nariations in topophysical origin of explants along the plant stem from
basal to terminat position Gosukonda et al. {1995).

The rooting behavior might be ascribed to that the metabolic processes
leading to adventitious root formation remarkably decreased with increasing
the developmental stages of piant tissues, chronologically from juvenility to
maturity. These results indicated that, in each one of the studied plant age.
The shootlets of different explants position along the stem axis of plant had
different rooting capacity and this might be due to that each one of explant
position possessed a specific rooting processes which considerably varied
from plant age to anther Smith ef al, (1974).

REFERENCES

Abou-Gazia, H. A.; A. M. EL-Baha and M. M., Megahed (1992).Evaluation of some
Casuamas species and provenances trials in North-Western zone of Egypt.
Egypt. J. Appl. Sci 7(6):405-428.

Azmii, A.; A. Noin; M., Landre; M. Prouteau; A. M., Boudet and D., Chriqui (1997).
High frequeuncy plant regeneration from EucadypRis globulus Labill.
Hypocotyls: ontogenesis and ploidy level of the regeneration. Piant Cell, Tissue
and Organ Culture 51(1): 9-16.

Cid - LPB; ACMS; Machado; SBRC; and Carvalheira; ACM. (1999).Piant
regeneration from seedling explants of Eucalyptus grandis x E. urophylia. Plant
- Cell, Tissue and Organ -Culture.56 (1) 17-23.

Conto, L; N.F,, Barros and G. C., Rezede (1982). Agroforestry venture in south
eastern Brazil. Aust. Res 12: 329 -332.

Ditmer, 0. (1991). In vitro regeneration of curly birch, Betula pendula -var. Carelice.
(C.F. AGRIS International Information Systems for Agricultural Sciences and
Technology).

FAQI (1579): eucalyptus for planting FAQ forestry series No. 11

Furze. M. J. and C. F. Cresswell (19B5) M'nQ propagation ol Eucalyptus gandis and
E. nferis using tissue ¢'J'.ure “echriiGues, South African Forestry Journal 135'

3

20-23.

Gad, Mervat and MS, Shchata (2003). Potentiality of Quercus robur L. for inducnig.)
shooflets mass production through tissue culture trchneques and factors
.influencing its success J Agric Sci- Mansoura Univ 28 (2): 1527 -1540

Gomez, K. A.; and A. A. Comez, (1984). statistical procedures and for Agricultural
Research 2™ edition John VVillev and Sons iUSA

GosuKonda. R. M.; C. S. Prakash; A. P. Dcssai. (1995). Shoot regeneration in vitro
from diverse uenutypc-s cf sweet potalc and multiple shoot p;3Liuciion per
explant. Hort Science 30(5): 1074-1077-

5565



Maximous, S. L. and M. M. E. Abd El- Kader

Jones, N, B,, J., Van, Staden; J.. Van, Sfaden (1994). Micropr-opaga.ion and
g%alishmant of eucalyptus grandis by brids.South African. J. Bot., 60(2):122-

Koriesh, E. M,120D1). "In Vitro Culture of Higher Plants” King Ssoud Univ

Korieah, E. M., and F. A., Al - Manie (2000b). Multiple shoot formation. in germinated
seed of Eucalyptus citriodora grown In Egyrpt J Hort, 27 (1). 7-14

Kulaeva, 0, N,, 1198Qi: In Shoog 1 {ed.) Proc. 10" InL Conf. Plant Growth substances
Madison, Wisconson. Springerverlag 119-128

Kyte, L, (1987). Plsnt From Test Tubes. introduction to micrupropagation , Timber

* Press . Portend Oregol

Lioyd, G. and B.. Mccown (1980). commerciaily feasible micro propagation of
mountain laurel, KaSftisa iat'folia byuse of shoot tio culture comb. Proc. intern
PlantProp Soc, 30:421-427.

Luhrano, L. {1992). Micro propagation of Eucalyptus grandis Acta,Hort.300,89 — 94;in
Vitro culture.xx lllird International Hort.Congress,Florence, Italy.

Mc Comb,J. A,; I J., Bennet, P. G., Moezel and D, T., Bell (1989):Biotecnnoloay
enhances utilization of Australion woody species for pulp. fuel and land
rehabililion.Aust.J Bot, 3(4): 299-301.

Murashinge, T. and F. Skoog (1962), A Revised mediun for rapid growth and
boioassays with Tobacco tissue plants Phsiol Plant ,15: 473-497

Niceol. R. J.; P. A., Regan and L- F., De Fildppis {1994). Simplified protccol for the
micro propagation of selectedEucalyptus and Banksia species. Austr For
57(4).143-147.

Roux, J, J.; J. Van, Staden; J. Van - Staden and J. J., Le - Roux{1991). Micro
propagation of Eucalyptus species Hort Science, 26 (2):199-200.

Smith, 8. H.; Price and H., Street. {1974). Ann Bot 38: 223 - 242. In George E F. and
P.D sherringtin (1984). "Plant Propagation by Tissue Culture. Hand book and
Directory of Commercial Laboraltories' Edington westbury wilts England”.

Wachira, F, (1997)- in vitro shoot multiplication of Eucalyptus grandis African - Crop -
Sci J 5(3): 239-359.

Warrag, E. F.; M. S. Lesney and D. L. Rockv/ood {1990). Micro propagation of field-
tested superior Eucalyptus grandis hybrids New forests 4 (2):67-69.

Warrag, E. F. and D. J. Rockwood (1991). Nodule cuiture and regeneration of
Eucalyptus grandis hybrids. Plant.Cell-Reorts 4(10): 586 - 589

Yang, J. C.; J. A. Chung and Z. Z. Chen (1995). vegetative propagation of adult
Eucalyptus grandis xurophylla and comparison of growth between micro
propagated plantiets and root cuttings Plant - Cell - Rep 15[3,4): 170-173.

Youssef E. M. A., {1936). In vitro mass mrcro propagation of tea tree [Mefaleuca
armillaris) Fourth Arabic Conf ForHen. Crops. El-Minia, Egypt, 66. 951 -901.

Youssef E. M. A.(1996). Effect of culture media and explant Types on propagablity of
Rohinia pseudoacacia L. invitro Fourth Arabic Conf For Hort. Crops El — Minia,
Egypt, 105: 1463- 1474. . )

et 2 sl Y Bl sy
SR 38 Lew dane Jgane = G gasaSa canligha
e 3l Lot 0 Spall 58 se Ol i dgra = CLD g Apdd ) &gay aud

oo ZOUN y ariudll o all 43S 5 Aikaall SALSD S 5S 5y Tall g g 8l A 0 ) Dl 13 ey
& Aaciioad Ul 38 5 50 Liad 5 BaadW) el S Aadiy il SpHE JUSY Ulea i)
f;ilf\..\‘l-.‘_‘ly';\ J}L\_,.L,.;.‘.:w:-ﬁ ;u.'a,i.i}w‘t};‘ﬂ‘f'a il ZapS i Jps W aala
AN e Gl U elle YO58 5w MS dhy e gl e ol st Sa g 8 S0 Joae ) i -
WPM> s &k ll:
satall oyl Jtaa ¥ a0 s 3Vl asls Ald! e b3S 5 et M Al MS Ly Dkl Y
coaial 0S5 A Sl Gl alle ¥ 58 5 S 0y Aaall g 0 e
il g ped a2 Jenall B Aadll 200 G e SAT s S SO0 2 W) plad L Sy T
Alasy glana ViV iy St opain b el o s el et ¢ 3 ks B anal
Sgall Al yadS sl A sad Wla S & gl

U_-, :._):{_, e l_?y.ﬁ\ ;.:&‘»A ia N Z;J';j IRV RS AL da L\iﬂ‘ s Pla sw :...a'_ 3
- can dalod s

5566



