Effect of some natural culture media on in vitro shootlet
proliferation of Ruscus hypoglossum L. and Aspidistra elatior
Blume

(Recived: 25.05.2004; Accepted. 10.06.2004)

Tarek, A.M. Abou-Dahab

Ornamental Horticulture Department, Faculty of Agriculture, Cairo University, Egypt.

1 _ABSTRACT |

The effect of some natural media on in vitro shootlets proliferation behaviour was tested for
Ruscus hypoglossum and Aspidistra elatior. With respect of Ruscus hypoglossum, the maximum
number of shootlets produced per explant was recorded after three times of subculture on half
strength MS-medium, but the tallest shootlet length and the greatest number of leaves per shootlet
were found when using full strength MS-medium. The highest amounts of chlorophyll-A and
carotenoids were observed in shootlet tissues grown on MS- medium of half and quarter strength,
respectively. Chlorophyll-B was produced in higher values when using 50 and 100 g/l of wheat
medium. Using 50 and 100 g/l of either barley or chickpea medium resulted in the highest amount
of indoles and phenols in the shootler tissues. With respect of Aspidistra elatior, the greatest
numbers of shootlets per explant were obtained in case of using full strength MS-medium, while the
tallest shootlets were found when using 100 g/l of either chickpea or barley medium. Culturing on
Sull strength MS-medium gave the highest values of chlorophyll-A and carotenoids, but culturing on
50 g/l faba bean medium induced the formation of chlorophyll-B and phenols in maximum amounts.
Culturing on 150 g/l chickpea medium resulted in the highest values of total indoles. In conclusion,
it is useful to use the same natural culture media for improving in vitro shootlet, proliferation
behaviour of Ruscus hypoglossium and Aspidistra elatior.
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| INTRODUCTION -~ . ] (Murashige and Skoog, 1962) is a common

medium used in plant tissue culture for

he success of tissue culture in shootlet

proliferation of the ornamental plants is

greatly influenced by the culture media

used. The nutrient medium has two major

functions; the first is to supply the basic

nutritional ingredient for continued growth of
isolated explants and subsequent propagules.

The second function is to direct growth

and development through hormonal control

(George and Sherrington, 1984). MS medium

shootlet proliferation, so it has been used by
many workers such as Agrawal et al., (1992)
in Vanilla walkeriae, Pereira-Pinto et al.,
(1996) in Kielmeyera coriacea, Torres and
Mogollon (1997) in Cattleya lueddemanniona,
Karhu (1997) in Lonicera caerulea and Sakr et
al., (1999} in Yucca elephantipes.

To reduce the high expenses of the tissue
culture technique, the MS medium could be
substituted by some natural, cheap and easily
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available products. In the recent years, the
searches for the natural products of plants have
been undertaken by many investigators.
Janthranee-Kittipuriwong (1991) reported that
the largest protocorm bodies of Rhynchostylis
gigantean were found in medium gelled with
gellan gum, brown rice flour and corn flour.
He added that the seedlings of Vanda lilacina
grew best on the medium containing brown
rice flour. Anderson (1991) recorded that the
seedlings of Spiranthes magnicamporum grew
well on oat medium (based on oat flour).
Bhattacharya er al. (1994) found that the
shoots of Chrysanthemum plantlets produced
on agar medium were significantly tailer than
those grown on medium gelled with isubgol or
sago. Varags-Suarez et al. (1996) mentioned
that using starch as a carbon source in the
culture medium promoted the chiorophyll
accumulation in maize callus. Zapratan (1996)
stated that MS medium supplemented with
corn extract was considered the best to give
microplants of Leontopodium alpinum.

The aim of this work is to study the
effect of some natural products (flour of
barley, wheat, faba bean and chickpea) as
culture media, in comparison with the MS
medium on shootlet proliferation behaviour of
Ruscus hypoglossum and Aspidistra elatior
explants in vitro. Also the chemical
composition of the obtained shootlet tissues
was determined.

[~ MATERIALS AND METHODS |

The expermintal work of this study was
carrted out in the tissue culture laboratory in
El-Zoharya Garden at Cairo and Faculty of
Agriculture Cairo University at Giza, during
the years 2003 and 2004.

Nine month-old Ruscus hypoglossum
and Aspidistra elatior seedlings, grown under
plastic house conditions of El- Zoharya

Botanic Garden, were used as a source of
nodals explants.

Seedlings were washed with running tap
water for two hours, then soaked in mercuric
chloride solution at 0.1 (w/v) with few drops
of tween-20 for 10 minutes. Then they were
washed 3 times with sterile distilled water. To
obtain the sufficient sterilization, the explants
were soaked another time in 50% sodium
hypochlorite solution (NaOCI) provided with
few drops of tween-20 for 10 min and
subsequently washed 3 times with a sterile
distilied water.

MS basal medium (Murashige and
Skoog, 1962) was used at full, half and quarter
strength. At the same time, different natural
media made from flours of wheat, barley, faba
bean and chickpea at concentrations of 50, 100
and 150 g/l were prepared. Also, the flours of
wheat, barley, faba bean and chickpea were
mixed at the rate of 1:1:1:1 and used for
preparing media used at concentration of 100
and 150 g/l. According to Complell er al.,
(1963) the components of different flours were
presented in Table (1). All natural media were
solidified with 5.0 g/l agar and the pH was
adjusted to 5.7%1 before autoclaving. 50 ml of
the prepared media were dispensed into 350
ml glass jars and closed with polypropylene
lids. Then they were autoclaved at 121°C and
1.5 kg/em? for 20 min.

Nodal explants (1-2 cm), consisting of
axillary buds, were excised from sterilized
seedlings under laminar air flow hood and
placed into the culture vessels. Five explants
cultured per jar in 5 replicates were used for
cach treatment. All cultures were incubated at
2612°C under 16-hours photoperiod light and
8-hours dark with white fluorescent light
(3000 lux).

After four weeks of culturing, the
obtained shootlets from each treatment, were
aseptically recultured into fresh media. This

Arab J. Biotech., Vol. 7, No. (2) July (2004): 239-250.



Natural culture media on shootlet of R. hypoglossum and A. elatior 241

procedure was repeated three times at four
weeks intervals.

At the end of each reculture, the
following characters were measured: number
of shoots per explant, shootlet length (cm) and
number of leaves per explant. At the end of
experiments (after three months of culturing)
the chemical contents of shootlet tissues were
measured; chlorophyll A and B and
carotenoids were determined according to

Saric et al. (1967); total indoles were
measured according to the methods mentioned
by Salim et al (1978) and total soluble
phenols were determined as described by
William et al. (1965).

Data were statistically analyzed and the
Least Significant Difference (LSD) test was
used to compare the means of treatments
according Steel and Torrie (1980).

Table (1): Composition of different flours used in this study for in vitro culture of Ruscus
hypoglossum and Aspidistra elatior (after Complell et al., 1963).

Composition Unit Wheat Barley Faba bean Chickpea
Water % 8.56 7.86 3.18 7.28
Ash % 0.79 3.03 3.6 2.56
Protein % 9.59 8.87 18.34 16.75
N % 1.68 1.55 321 2.93
Fat % 3.25 3.04 2.64 6.57

Ca mg / 100g 38.16 44.08 50.33 90.71
Mg mg / 100g 106.21 154.55 179.06 142.29
Fe mg / 100g 3.11 548 17.42 7.96

Zn mg / 100g 1.66 2.30 2.81 2.64

K mg / 100g 732.65 735.00 1023.74 1219.32
Na mg / 100g 31.29 49.95 58.49 33.43

P mg / 100g 0.356 0.366 0.383 0.335
Thiamine mg / 100g 0.57 0.38 0.53 0.46
Riboflavin mg / 100g 0.12 0.20 0.30 0.16
Niacin mg / 100g 4.3 7.2 2.5 1.7

Vit. C mg / 100g 0.0 0.0 6.0 1.0

. RESULTS AND DISCUSSION = - _|

Ruscus hypogolossum
Shootlets per explant

The data in Table (2) on Ruscus
hypoglossum illustrated that using the full
strength  MS-medium produced the highest
number of shootlets per explant (12.58). While
using media of mixed flours at 50 and 150 g/i
concentrations and barley at 50 g/l gave the

minimum number of shootlets/explant (2.58,
2.58 and 2.33 respectively).

Concerning the effect of the number of
subcultures on shootlets/explant, the data in
Table (2) indicated that with increasing the
number of subcultures from the first through
third subculture, the number of shootlets per
explant was significantly increased (from 2.86
to 8.14, respectively).
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For the interaction between different
media and number of subcultures, the
maximum number of shoots was recoreded
when using full strength MS medium at the
third subculture (18.00).

Shootlet length

According to data illustrated in Table
(2), using half strength MS medium resulted in
the longest shootlet (5.29cm) in Ruscus
hypoglosum.

Concerning the effect of subculture
number, as the subculture number increased
the shootlet length significantly increased
(from 1.97cm at the 1% to 3.25 cm at the 3™
subculture).

It was observed that using half strength
MS medium at the third subculture produced
the longest shoot (6.50 cm).

Leaves / shootlet

Reffering to the effect of type of culture
media on number of leaves/shootlet, data in
Table (2) clearly indicated that using full
strength MS medium produced the highest
number of leaves per shootlet (11.50) in
Ruscus hypoglosum. Whereas, using the flour
mixture medium at 50 g/l resulted in the
smallest number of leaves (3.91).

It was found that, increasing the number
of subcultures from 1% to 2™ and 3™
subcultures significantly increased the number
of leaves from 3.70 to 5.88 and 8.15,
respectively.

As for the interaction between different
media and number of subcultures, the highest
number of leaves per shoolet (13.00) was
counted in case of using full strength MS
medium at the third subculture.

From the above mentioned data,
repeating the subculture three times
significantly allowed the explants to produce
the greatest number of shootlets/explant which
were more pronounced in case of culturing on
full strength MS medium, but culturing on half
strength MS-medium significantly increased
the shootlet length. This means that with
reducing the salt concentration of MS salt to
half strength, the biological processes
controlling shootlet elongation became at their
highest activity, but using the salts of MS-
medium at full concentration clearly promoted
both of formation of more shootlets and more
leaves in Ruscus hypoglossum. It is worthy to
note that the tested organic media did not
prove any superiosity over MS media at full
and half strength concerning the 3 studied
shootlet traits. In contrast, these organic media
resulted in the reduction of all studied traits as
compared to MS media. Opposite results were
reported by Hosni and Abou-Dahab (2002) on
Solidago altissima. They found that using
natural media of barley, wheat and faba bean
flours gave the greatest number of shootlets,
the longest shootlets and the greatest number
of leaves as compared to MS-medium.
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Table (2): Effect of different natural culture media on shootlet growth behaviour of Ruscus
hypoglossum in vitro.

Shootlets /explant Shootlef Jength (cm) leaves/shootlet
Cultare media Subculture Mean (B) Subculture M(gt;n Subculture h:;)"
1 2 3 1 2 3 1 2 3

Full MS medium 7.50 12.25 58‘0 12.58 375 475 512 454 10.00 (‘)1‘5 (1}3'0 1150
Half MS medium 5.75 925 53'5 9.50 3.87 550 650 529 600 825 ;0'7 8.33
Quarter MS mediwm 425 575 850 617 337 362 400 366 575 650 725 650
50 /1 Wheat 250 325 425 3 187 237 350 258 325 575 725 541
100 g/l Wheat 325 675 (0 1s0 175 212 300 220 375 875 M0 800
150 g/l Wheat 325 450 625 466 150 200 275 208 325 625 7175 575
50 g/l Barley 150 225 325 233 150 175 200 175 300 400 600 433
100 g/ Barley 175 300 625 366 162 200 250 204 275 425 575 425
150 ¢/l Barley 175 225 400 266 150 187 235 187 225 375 625 408
50 g/l Faba bean 200 350 525 358 187 250 337 258 275 500 625 466
100 g/l Faba bean 350 015 0 0w 175 225 ss0 250 325 175 12Tq0
150 g/l Faba bean 225 425 775 475 162 200 275 212 250 600 800 550
50 &/1 Chickpea 175 300 575 350 162 237 350 250 350 550 825 575
100 /1 Chickpea 350 9.00 ;2'7 8.41 150 225 287 220 300 600 7 683
150 g1 Chickpea 250 450 875 525 150 200 262 204 275 500 725 500
50 /i Flour mixture 150 250 375 2.58 187 237 312 245 325 375 475 391
100 g/l Flour mixture 175 4.50  7.00 4.4l 162 212 250 208 325 350 600 425
150 g/l Flour mixture  1.25 250 400 258 150 200 262 204 250 450 650 450

Mean (A) 286 515 814 167 254 325 370 588 815

L.5.D 0.05 for subculturcs (A) = 0.6297 0.2710 0.6480

L.S.D 0.05 for media (B} = 0.2571 0.1107 0.2646

L-S.D 0.5 for (Ax B) = 1.0900 0.4695 1.1220

Table (3): Effect of different natural culture media on chemical composition (in mg/100g fw)of
Ruscus hypogolossum shootlet tissues.

Treatment Chlorophyll. A Chlorophyll. B Caroteniods. Indoles Phenols
Full MS medium 110.9 10.18 26.13 0.398 2.079
Half MS medium 1272 13.01 24.65 0.393 2.680
Quarter MS medium 126.7 12.69 42.11 0.545 2.101
50 g/l Wheat 33.46 17.35 35.05 0.534 2.761
100 g/l Wheat 20.98 15.46 33.40 0.751 2228
150 g/l Wheat 2741 17.15 36.45 0.648 2.607
50 g/l Barley 27.04 15.37 35.29 0.505 2.641
100 g/l Barley 12.42 12.82 15777 0.410 1711
150 g/} Barley 21.78 14.51 26.91 0.599 2.281
50 g/l Faba bean 12.22 9.00 27.53 0.519 2239
100 g/l Faba bean ’ 36.07 13.49 30.68 0.542 1.579
150 g/1 Faba bean 14.06 10.50 28.64 0.375 1.320
50 g/l Chickpea 12.49 12.64 23.28 0.542 2779
100 gf1 Chickpea 8.90 10.30 20.74 0.720 4.507
150 gfl Chickpea 11.32 11.80 20.42 0.663 3.261
Flour mixture 50 g/| 7.48 8.04 18.88 0.034 2.400
Flour mixture 100 g/l 9.37 8.54 17.71 0.404 1.763
Flour mixture 150 g/1 8.47 9.94 18.16 0.652 2.079
LSD at 0.05 14.89 6.27 7.54 0.287 0.881

Arab J. Biotech., Vol. 7, No. (2) July (2004): 239-250.



244

The differences between our results and
those previously reviewed may be attributed to
the genetic background of the different genera
tested in different studies.

T.AM. Abou-Dahab

values of indoles resulted in case of using
either wheat or chickpea media at 100 or 150
g/l respectively. The phenols contents were
significantly increased to 4.507 and 3.26

mg/100g fw in case of using 100 and 150 g/
chickpea-media, respectively.

These results may be explained by that
reducing the salt concentration of MS-medium
to the half or quarter strength may have
accelerated the biochemical activity leading to
higher rates of forming chlorophyll-A and
carotenoids anabolism, while using the above
mentioned natural media promoted the
biochemical pathways of forming chlorophyll-
B, indoles and phenoles to maximum amounts.
Similar results were reported by Vargas-
Suarez et al. (1996) in maize, Saadawy (2000)
in Laelia anceps and Cymbidium devonianum,
and Hosni and Abou-Dahab (2002) in
Solidago altissima.

Chemical composition of shootlet tissues
Data presented in Table (3) showed that
MS medium at half and quarter strength
showed the highest amounts of chlorophyli-A
(127.2 and 126.7 mg/100g fw, respectively),
while wheat medium at 50 and 150 g/l gave
the highest amount of chlorophyll-B (17.35
and 17.15 mg/100g fw, respectively). The
carotenoids contents reached to the maximum
values (42.11 mg/100g fw) when the quarter
strength MS medium was used. The total
amounts of indoles were at their lowest values
(0.398, 0.398, 0.505 0.410, 0375 and 0.464
mg/100g fw) in the shootlet tissues when using
full and half strength MS media, 50 and 100
g/l barley, 150 g/l faba bean and 100 g/1 of
flour mixture media, respectively. The highest

Table (4): Effect of different natural culture media on shootlet growth behaviour of Aspidistra
elatior in vitro.

Shootlet length (cm) leaves/shootlet
Shootlets /fexplant
Culture media
Subculture Mean (B) Subculture Mean Subculture Mean
(B) (B)
1 2 3 1 2 3 1 2

Full MS medium 4.25 5.75 11.00 7.00 1.75 2.3 31 241 4.75 7.00 12.50 8.08
Half MS medium 4,25 525 10.00 650 2.12 2.87 375 291 4.50 5.2% 10.50 6.75
Quarter MS medium 3.25 4.75 6.25 4.75 2.87 3.62 4.75 375 4.25 6.00 8.50 6.25
50 g/l Wheat 100 1.75 225 1.66 1.95 200 312 2.29 3.00 3.50 4.75 375
100 g/t Wheat 1.50 2.75 A5 2.66 1.87 2.62 4.25 291 3.50 4,00 550 4.33
150 g/1 Wheat 1.00 2.00 2.50 1383 1.87 2.62 350 2.66 3.00 3.25 4.50 3.58
50 g/l Barley 1.00 1.25 1.75 1.33 1.75 2.25 312 2.37 3.00 3.25 4,00 341
100 g/1 Barley 1.00 225 2.50 191 2.00 350 5.00 350 .00 4.00 6.25 4.41
150 g/1 Barley 1.00 200 225 1.75 155 2.87 3.87 2.83 3.00 4.25 5.00 4.08
50 g/l Faba bean 100 2.00 2.50 1.83 150 237 3.00 229 3.00 3.75 4.50 375
106 g/1 Faba bean 1.75 2.75 4.00 2.83 1.87 2.00 2.87 2.25 3.50 500 6.25 4.91
150 g/l Faba bean 1.00 2.25 275 2.00 l.62 2.00 3.00 2.20 3.00 4.25 5.00 4.08
50 g/1 Chickpea 1.00 1.00 1.00 1.00 1.75 2.37 337 2.50 3.00 3.00 3.50 3.16
100 g/ Chickpea 1.00 1.50 1.50 1.33 2.00 325 5.25 350 3.0 375 4.25 166
150 g/1 Chickpea i.0 1.25 1.25 116 1.75 2.62 3.87 2.75 300 325 3.75 333
50 g/1 Flour mixture 1.0 1.50 2,00 1.50 1.50 237 2.87 2.25 3.00 3.50 4.25 3.58
100 g/ Flour mixture 1.00 1.50 2.50 1.66 1.75 212 237 2.08 3.00 375 3.00 3.91
150 g/ Flour mixture 1.00 1.75 200 1.58 1.75 237 225 212 3.00 375 425 3.66

Mean (A) 1.55 240 343 1.84 2.56 352 3.30 413 5.68

L.S.I> 0.05 for subcultures {(A) = 0.3892 0.2511 0.4372

L.S.D 0.05 for media (B} = 0.1589 0.1025 0.1785

L.8.D 0.5 for (AX B) = 0.6589 0.4349 (.7572
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Aspidistra elatior
Shootlets /explant

Data presented in Table (4) revealed that
the number of shootlets/explant for Aspidisira
elatior was the highest (7.0) when using full
strength MS medium.

The number of shootlets per explant in
this genus had significantly increased from
1.55 to 2.40 and 3.43 as the number of
subcultures increased from 1% to 2™ and 3™
subculture, respectively.

For 1%, 2™ and 3™ subculture studied,
culturing the explants on full and half strength
MS medium gave the greatest number of
shootlets 4.25 and 4.25 for the 1% subculture,
and 575 and 525 shootlet in the 2"
subculture, respectively. While in the 3™
subculture full strength MS medium produced
the maximum shootlet number (11.0).

Shootlet length

Data in Table (4) showed that different
media resulted in a different shootlet length of
Aspidistra elatior. Using quarter strength MS
medium produced the longest shootlet (3.75
c¢m), while using 100 and 150 g/l mixed flours-
media resulted in the shortest one (2.08 and
2.12 cm, respectively).

Regarding the effect of subculture
number on shootlet length, the data in Table
(4) revealed that with increasing the subculture
number from 1 to 2 and 3, the shootlet length
accumulatively increased significantly from
1.84 to 2.56 and 3.52 cm, respectively.

Data in Table (4) showed that, in case of
the first subculture, using quarter strength MS-
medium produced the tallest shootlet (2.87

cm). In case of the second subculture, using
quarter strength MS medium, 100g/l barley
and 100 g/l chickpea-media gave the
maximum length of shootlet (3.62, 3.50 and
3.25 cm, respectively). In case of third
subculture, using 100 g/l barley and 100 g/l
chickpea media gave the maximum shootlet
length (5.00 and 5.25 cm, respectively).

Leaves /shootlet

As shown in Table (4) the number of
leaves/shootlet was highest (8.08) when using
full strength MS medium, while all tested
natural media produced the lowest number
(less than 4.41).

For the 1* subculture, the maximum
number of leaves per shootlet (4.75, 4.5)
resulted when using full and half strength MS-
medium, respectively. For the 2™ and 3¢
subcultures, full strength MS-medium gave the
highest number of leaves (7.00 and 12.5,
respectively).

Chemical composition of shootlet tissues

For pigments contents of shootlet tissues
of Aspidistra elatior, data in Table (5) revealed
that using full MS medium resulted in the
maximum amount of chlorophyll-A and
carotenoids (91.18 and 57.89 mg/100g fw,
respectively), while using 50g/1 faba bean -
medium gave the Thighest amount of
chlorophyll-B (27.23 mg/100g fw).

Moreover, using 150 g/l chickpea
medium produced the greatest amount of total
indoles (9.628 mg/100g fw), while using 100
g/l wheat medium gave the lowest amount
(3.370 mg/100g fw).
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Fig. (1): Shootlet proliferation in Ruscus hypoglossum using natural media:
100 g/1 Wheat flour.

100 g/ Faba bean flour.

100 g/1 Barley flour.

100 g/ Chickpea flour

100 g/l Mixture of Wheat, Faba bean, Barley and Chickpea flours.

o o

Fig. (2): Shootlet proliferation in Aspidistra elatior using natural media:
100 g/l Wheat flour.

100 g/l Faba bean flour.

100 g/l Barley flour.

100 gl Chickpea flour

100 g/l Mixture of Wheat, Faba bean, Barley and Chickpea flours.

ok b b
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As for phenols, the maximum amount
(1.236 mg/100g fw) was recorded when using
50 g/l faba bean medium and the minimum

amount (0.361 mg/100g) was observed when
using 150 g/ flour mixture medium.

Table (5): Effect of different natural culture media on chemical composition in mg/100g fw of

Aspidistra elatior.
Treatment Chlorophyll A Chlorophyll B Carotenoids  Indoles Phenols
Full MS medium 91.18 2.35 57.89 5.265 0.490
Half MS medium 47.48 6.49 46.80 4.685 0.614
QuarterMS mediam 52.01 10.63 47.09 4.673 0.614
50 g/l Wheat 23.98 2492 36.52 5.765 0.577
100 g/l Wheat 22.06 16.76 31.44 3.370 0.691
150 g/1 Wheat 33.96 20.32 50.39 6.666 0.901
50 g/l Barley 24.02 20.02 32.99 6.419 0.915
100 g/l Barley 16.62 14.28 33.40 6.057 0.869
150 g/l Barley 22.77 17.95 32.87 4.524 0.898
50 g/1 Faba bean 24.34 27.23 42.16 4.663 1.236
100 g/1 Faba bean 12.72 10.58 23.39 4.358 0.754
150 g/l Faba bean 13.60 13.51 20.54 4.553 0.691
50 g/ Chickpea 23.23 14.94 32.93 5.196 0.677
100 g/l Chickpea 18.30 12.54 27.56 7.899 0.800
150 g/t Chickpea 15.71 12.09 28.59 0.628 0.874
Flour mixture 50 g/l 10.03 13.53 15.65 8.595 0.855
Flour mixture 100 g/l 10.27 9.65 21.02 7728 0.679
Flour mixture 150 g/l 8.15 8.81 18.02 6.250 0.361
LSD at 0.05 14.83 9.124 5.675 1.859 0.296

From the previour results on in vitro
shootlet proliferation of Aspidistra elatior, the
increased capabilily of explant tissue to
produce  the maximum  number of
shootlets/explant and/or leaves/shootlet and
form the greatest amount of chlorophyll-A and
carotenoids may be attributed to the highest
physological activity of the full strength MS
components. As for increase of shootlet
elongation and total indoles formation at
maximum values could be explained by the
biochemical effect of natural media of
chickpea or barley at concentration of 100 or
150 g/l. The biochemical activity controlling
the formation of chlorophyll-B and phenols
were at high rate when 50 g/l faba bean
medium was used. In this respect, the previous
results of Janthranee-Kittipuriwong (1991)

reported that the largest protocorm bodies of
Rhynchostylis  gigantean were found on
medium gelled with gellan gum, brown rice
flour and com flour. He added that the
seedlings of Vanda lilacina grew best on the
medium containing brown rice flour. Anderson
(1991) recorded that the seedlings of
Spiranthes magnicamporum grew well on oat
medium (based on oat flour). Bhattacharya et
al. (1994) found that the shoot length of
Chrysanthemum plantlets produced on agar
medium was significantly longer than those.
grown on medium gelled with isubgol or sago.
They concluded that using different natural or
chemical media had a different effect on the
growth characters and chemical composition
of the obtained plantlets.

Arab J. Bivtech., Vol. 7, No. (2) July (2004): 239-250.



248 T.A.M. Abou-Dahab

[ " REFERENCES |

Agrawal, D.C.,, Morwal, G.C. and
Mascarenhas, A.F. (1992). In vitro
propagation and slow growth storage of
shoot cultures of Vanilia walkeriae Wight-
an endangered orchid. Lindleyana, 7 (2): 95-
9,

Anderson, A.B. (1991). Symbiotic and
asymbiotic germination and growth of
Spiranthes magnicamporum (Orchidaceae),
Lindleyana, 6 (4): 183-186.

Bhattacharya, ) L Dey, S. and
Bhattacharya, B.C. (1994). Use of low-cost
gelling agents and support matrices for
industrial scale plant tissue culture. Plant
Cell, Tissue and Organ Culture, 37 (15): 15-
23.

Complell, J.A., Sabry, Z.1., Cowan, J.W.
and Sossy-Shadarevian (1963). Food
composition for use in the middle East.
Faculty of Agricultural Sciences, American
University of Beirut, Lebanon, Publication
No. 20.

George, E.F. and Sherrington, P.D. (1984).
Plant propagation by tissue culture.
Handbook and Directory of Commercial
Laboratories. Edington. Westbury Wills,
England.

Hosni, Y.A. and Abou-Dahab, T.A. (2002).
Use of natural media for in vitro culture of
Solidago altissima variety “Toto” and
“Tara”. Proc. of Conference on “Sustainable
Agricultural ~ Development”, 113-122,
Faculty of Agriculture, Fayoum, Egypt.

Janthranee-Kittipuriwong (1991). Agar,
gellan gum and starches as gelling agent in
transflasking medium for orchid. Bangkok
(Thailand) AGRIS 1991: 11/96.

Karhu, S.T. (1997). Axillary shoot pro-
liferation of blue honeysukle. Plant Cell,
Tissue and Organ Culture 48 (3): 195-201.

Lin-Xiao Hong, B.A., Bergman, A.M.S. and
Lin, X.H. (1995). Effect of medium
physical support, shoot length and genotype
on the inm vitro rooting and plantlet
morphology of sweetgum. J. Environmental
Hort., 13 (3): 117-121.

Murashige, T. Skoog, F. (1962). A revised
medium for rapid growth and bioassays with
tobacco tissue culture. Physiol. Plant., 15:
473-497. '

Pereira-Pinto, J.E.B., Fonseca-Arello, E.,
Pereira-Pinto, C.A.B. and Pereira-
Barbosa, M.H. (1996). /n vitro regeneration
and growth response of Kielmeyera coriaces
shoot when affected by salts and sucrose
concentrations. Ciencia Rural, 26 (1): 57-61.

Saadawy, F.M. (2000). Studies on the
propagation of some ornamental plants by
tissue culture. Ph.D. Thesis. Ain Shams
University, Egypt.

Sakr, S.S., Eil-Khateeb, M.A. and Abd-EIl-
Kareim, A.H. (1999). In vitro production of
Yucca elephantips. Bulletin of Faculty of
Agriculture, University of Cairo, 50 (2):
265-282.

‘Salim, H.H., Fayek, M.A. and Sweidan,

A.M. (1978). Reproduction of Bircher apple
cultivar by layering. Annuals of Agric. Sci.,
Moshtohor, 9: 157-166.

Saric, M.R. Kastrori, Curic, R., Cupina,
T.C. and Gerir, 1. (1967). Vasiverzit er u
Novon Sadu. Praktikum Iz Fiziologiz
Biljaka-Beograd, Haucua Anjiga, 215p.

Steel, R.G.D. and Torrie, J.H. (1980).
Principles of statistics. A biometrical
approach. Second Ed., Mc Graw-Hill
Kogakusha, L. T. D.

Torres, J. and Mogollon, N. (1997). Bulk
clonal  micropropagation of  Cattleya
Iueddemanniana Rchb. Proceedings of the
International Society for Tropical Horticu-
Iture, 41: 92-98.

Arab J. Biotech., Vol. 7, No. (2) July (2004): 239-250.



Natural culture media on shootlet of R. hypoglossum and A. elatior 249

Vargas-Suarez, M., Rincon-Guzman, A., Agriculture Chemists. Ten™ edition. (ASS.
Mujica-Jimenez, C.,Munoz-Clares, R.A. of Agric. Chem.} Washington, D. C. 20044.
and Sanchez-de-Jimenez, E. (1996). Zapratan, M. (1996). Conservation of
Influence of carbon source and CO,- Leontopodium  alpinum using in  vitro
enrichment on biochemical parameters techniques in Romania-Botanic Gardens.
associated with photomixotrophia in maize Micropropagation News, 2 (2): 26-28.

callus cultures. J. Plant. Physio., 194 (5):

585-591.

William, H., Chichlilo, P., Clifford, P. A.
and Reynold, H. (1965). Official

 gpall il

doan il £ 315001 | ptian s sy yaitaadl Slalad o 300 s8] gle dagiaell delyyll cliey sy 5l

Al g dada capdgd (4 b
raa = Rl Analy = Aol A8 = AL 5h filey aud

Aol ol A e il Al )y G A a3 Jeass 2004 ¢ 2003 oYt DA Gl Hia ] al
fsl La A Gl Ry Al gl e ) sy bl il g Y1 Cie bl dgla e A guasll

Jana b dnusl 5 8305 (M (53 (aa) s ek 58 JS) Al ol jid o Aplall Abeadl Ao 3 s asboall il Rpuilly
@O s sr o Sl lay @Y Jghal 815 MS o Sy il ) 50 ddad 38 5 i aladliad wie dllsg g 81 IS
g ASHp (1) S8 aslSH e GuaS S0 iy MS A JalSH 38 il pladind Y lggle Jgusall o5 ey 58 JS0 5580
Adla 8 a8 () il e Al ot cilS s MS A #3385 14 /2 Je Al g 8 Al
o paaally sadl e I8 G Silfal s 100 <50 pladiul gahy . ilfal a 100 50 58 fi el 40 e Aol 50
g Y Al B il 5 Y 5 e 4peS o Ll

g o3Vt e JS e 3o aSH o) ang (aady el 3 JS) ol Ol ded 1SS 1) s calal duailly
o iam s el Jpll et . MS A €l 38 0 alastiad vie Lde Jpeand &3 38 Gag i/ 31 s¥1 5 Al Aleaill
et el MS @l SalS 585 e del 3l o aagy . paeally oedll G clin e sl ja 100 pasial s
() JmbpslS AaS e )3 (Ll sa 50) ol Jaill n o Jad 5l oS0s g Sl (1) Lol e dueS
N 33l e R el i) pmand (3 By o pln 150 le Ael 3 of 35 5 shme oY Y NI
LAl

Arab J. Biotech., Vol. 7, No. (2} July (2004}: 239-250.






