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ABSTRACT: Stem segments of Aechmea fasciata were successfully
propagated in MS-basal medium with different concentration of growth
substances (benzyladenine, kinetin, naphthalene acetic acid and indole
butyric acid) and natural products (casein hydrolysate, yeast extract, coconut
milk, banana pulp and pineapple juice) through two subcultures. Clusters
{3shootiets, Tcm length and Yleaves/cluster) were taken as explants from in
vitro proliferated shoots of Aechmea fasciata established in aseptic culture
from stem segments of greenhouse-grown plants. Benzyladenine (BA)played
a very significant role for explants multiplications than kinetin with or without
adding 0.5 mg/l naphthalene acetic acid (NAA).In both seasons, the highest
shoot number, leaf number ,fresh weight{gm) and growth value /cluster were
obtained using MS basal medium supplemented with 5.0 mg /1 BA +0.5mg/l
NAA after second subculture. The use of yeast extract, casein hydrolysate
and coconut milk promoted large-scale production of Aechmea fasciata. The
best multiplication of cluster was obtained on control medium (MS- basal
medium , 5.0 mg/l BA . 0.5mg/l NAA) containing yeast extract compared to
casein hydrolysate and coconut milk.Yeast extract incorporation in the MS-
basal medium . 5.0 mg/l BA , 0.5mg/l NAA(control medium) resulted in a
strong stimulation of shoot and leaf numbers as well as fresh weight(gm)} and
growth value /cluster with an optimum at 50 or 150 mg/l. Pineapple juice and
banana pulp. were not suitable for Aechmea fasciata cluster multiplication,
adding 150 mg/l pineapple juice on controi medium decreased all parameters
recorded. The highest number of roots and good healthy shootlets / cluster
(highest value of fresh weight (gm) and growth value) were registered by
adding 2.0 mg/l NAA to MS- basal medium. During acclimatization stage ,
100% transplanted plantlets were survived and had a higher growth through 6
months of planting into peatmoss growing medium compared with other
planting media in the two seasons. After 18 months, the highest rate of
survival (97.22%) of plantlets and growth were found using peatmoss: sand:
clay mixture medium3:1:1 by volume.

Key words: In vitro —Aechmea fasciata - ornamental bromeliads -. growth
substances- natural products-casein hydrolysate- yeast extract- coconut milk
- banana pulp - pineapple juice

881



Azza M.S. Arafa

INTRODUCTION

Aechmea fasciata-Baker (Common names: Silver-Vase Bromeliad, Urn
plant) belongs to the family Bromeliaceae. Aechmea is one of the most
beautiful of all Bromeliads used for indoor decoration. Aechmea is native to
tropical America. Several possibilities exist for the multiplication of
bromeliads in vivo as well as in vitro. In vivo propagation of Aechmea
through seed has been a standard practice. The plants obtained are variable
and often of poor quality. Poor germination is often another problem which is
associated with propagation through seed. Vegetative multiplication through
suckers is too slow to be practical. Therefore, ‘in vitro' propagation of
Aechmea has become more and more widely used. Aechmea fasciata is a
bromeliad that is propagated by tissue culture as an ornamental plant. (Bak,
2002 and Rongyi et al., 2003). ,

To start the in vitro multiplication of Aechmea, plantlets can be obtained
from in vitro germination or from explanted shoot-tips or axillary buds (Proft
et al, 1985 and Van Duck et a/, 1988). The importance of growth substances
for differentiation and regeneration of bromeliaceae were studied by Mercer
and Kerbauy (1992)on Vriesea forteriana mature seeds, Vinterhalter and
Vinterhalter (1994) on Aechmea fasicata leaf explants. Pickens et a/ (2003 and
2006) on Tillandsia seeds, and Cueva et al (2006) on Tillandsia and Aechmea
seedlings.

Complex organics (natural products) are a group of undefined
supplementes such as casein hydrolysate, coconut milk, orange juice,
tomato juice, grape juice, pineapple juice, carrot juice sap from birch, banana
puree, potato extract . These compounds are often used when no other
combination of known defined components prouces the desired growth or
development. However, the composition of these supplements is basically
unknown and may also vary from ot to lot causing variable responses. Some
complex organic compounds are used as organic sources of nitrogen such
as casein hydrolysate, a mixture of about 20 different amino acids and
ammonium, peptone, tryptone, and mait extract .These mixtures are very
complex and contain vitamins as well as amino acids. Yeast extract (0.25 to
2.0g/l) is used because of the high concectration and quality of B vitamins
(George and Sherrington, 1984; Butcher and Marlow, 1989; Thorpe, 1994;
Beyl, 2000; kumar, 2000 and Puchooa and Rambum, 2004)

The influence of natural products on growth and development were
studied by Hao et al (2000) they reported that, modified MS with CH at 500
mg/l was the best medium for inducing the development of axillary buds of
Ginkgo biloba. Mahanta and Paswan (2001) showed that ,MS basal medium
supplemented with coconut milk 150 mifl was the best for multiple shoot
production of anthurlum The use of additives such as coconut milk and
casein hydrolysate promotes large-scale production of Plantago ovata
through in vitro somatic embryogenesis (Pal and Raychaudhuri, 2001). Shoot
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formation of Cymbidium were produced when explants cultured on Nitsch
medium containing 50mi/l pineapple juice by Siddique and Paswan,
(2001).Banana pulp was added to Vacin and Went medium for germination of
Dendrobium hybrid by Sobhana and Rajeevan, (2002). Lo-ShuFung et a/
(2004) found that, seedlings of Dendrobium tobaense were developed into
healthy plantlets after transfer to MS medium supplemented with 8%banana
homogenate or coconut milk for 20 weeks.

Differentiation of pigean pea explants was observed when the medium
was supplemented with CH. (Vaithiyalingan and Nadarajan, 2004). Van Minh
(2005) indicated that, the highest mean number of Garcinia mangostana
shoots per explant (18-22) formed after 8 weeks, when explant were cultured
on MS medium supplemented with 2g/l yeast extract and coconut milk (10%).
For rooting, the buds were cultured on WPM medium supplemented with 2g/i
yeast extract and coconut milk (10%).Dominic and Joseph (2006) mentioned
that, the highest embryogenic response was recorded on a medium
containing10%coconut milk and 100mg/ICH of Zamia furfuracea .Kim and
Moon (2007) found that,the highest number of matured embryos of Larix
leptolepis was obtained with 1/2 LM medium supplemented with 250mg/l CH.

The role of auxin(NAA and IBA) on root formation of bromeliad plants was
studied by Vinterhalter and Vinterhaiter (1994); Xu, et a/ (2000) Hong, et a/
(2002); and Guo-Min, et al (2005) on Aechmea fasciata. Mercer and
Kerbauy(1992) on Vriesea forteriana and Hong, et al (2002) onVriesea
poelmannii; Cryptanthus zonatus and Neoregelia carolinae. While, Dolgov,
et al (1998) and Mogollon, et a/ (2004), on Ananas comosus.

Studies on growing media during acclimatization stage,showed that ,the
plantlets transplanted on media contining coconut-bant +sand (1:1) or
coconut-bant + turf + vermiculite (1:1:1) recorded survival rates of up to 95%
of Aechmea fasciata (Hong ,et al 2002). Micropropagated plants of Tillandsia
eiziianother variegated bromeliad species, over 86% survival and rapid
growth were obtained with either an all-pine-bark medium, or a mixture of 2
red wood bark:2 fir bark: 2 potting mix:1 perlite Pickens et a/ (2003) Pickens,
et al (2006) found that, plants were successfully acclimatized and planted into
the greenhouse.

This work aims to study the effect of different growth substances and
natural products on propagation of Aechmea fasciata plants during two
subcultures and in the two seasons from stem segments using in vitro
culture.

MATERIALS AND METHODS

This study was performed at the laboratory of plant tissue culture,
Agricultural Development Systems Project (ADSP), Ministry of Agriculture
during the study period (2004-2006).The greenhouse-grown plants of
Aechmea fasciata were obtained from the Ornamental Horticulture
Department, Faculty of Agricuiture Cairo University, stem explants from
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three-years old plants (Ca.2.0 cm in length) were surface sterilized under
complete aseptic conditions in sterilized laminar air-flow hood. The explants
after washing by water and a soap solution were immersed for 20 min in
2.0% NaOCL and a few drops 0.1% Tween 20 (polyoxyethylene sorbitan
monolaurate) as a wetting agent.The explants were then rinsed three times in
srerilized distilled water.Tips of stems were removed and the remainder
stems were cut into 0.3cm,and used as initial explants.

Growing sterilized explants were recultured, at 4 weeks intervals, on fresh
medium (MS-basal medium+2mg/IBA) until the onest of proliferation during
4recultures and 4 reculture for multiplication stage .Clusters (3shootlets,icm
length and 6leaves) were produced from multiplication stage and were used
for studing experiments as follows:

Exp.1.The effect of MS-basal media supplemented with benzyladenine
(BA) and kinetin (kin) at levels of 2.5 and 5.0 mg /I with or without adding 0.5
mg/l naphthalene acetic acid (NAA) and control treatment (MS-basal media
only). Data on number of shoots, number of leaves , leaf length (cm), number
of roots, root length (cm), fresh weight (gm) and growth value/ cluster were
recorded *Growth value was estimated and presented as described by
(Ziv,1992).

Exp.2.This experiment was carried out to study the influence of natural
products (casein hydrolysate (CH), yeast extract (YE) and coconut milk (CM)
added to MS-basal medium + 5.0 mg /I BA +0.5mg/l NAA) at different
concentrations 50,100,150,200 mg/l and 0.0 mg/l, respectively on number of
shoots, number of leaves, leaf length (cm), fresh weight (gm) and growth
value/cluster.

Exp.3. The effect of different concentrations of banana pulp. and
pineapple juice (50,100,150,200mg/l and 0.0 mg/l respectively) combind with
the pervious medium MS- basal medium . 5.0 mg/l BA . 0.5 mg/l NAA was
studied .Data were recorded on number of shoots, number of leaves, leaf
length (cm), fresh weight (gm) and growth value/cluster.

All previous data Exp.1, 2 and 3 were recorded every two months through
two subcultures.

Exp.4.The effect of indole butyric acid (IBA) and naphthalene acetic acid
(NAA) added to MS-basal medium at the rates of 0.1,0.5,1.0,2.0 mg/l,
respectively on number of roots and root length (cm)/cluster, number of
shoots/cluster, fresh weight (gm) /cluster and growth value /cluster were
obtained after two months.

*Growth value (GV) is expressed as a value calculated by dividing the
difference between final and initial fresh weight (FW) by initial FW: (FW final-
FW initial / FW initial).

GVsub1= (FW final sub1- FW initial exp./ FW initial exp.)

GVsub2= (FW final sub2- FW final sub1 / FW final sub1.)
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Exp.5. This experiment was conducted ex vitro to evaluate the effect of
growing media on plantlet growth during the acclimatization stage. On March
2005 and 2006 in ftwo seasons respectively the plantlets (3plantlets, 3cm long
and 7 leaves) produced from the pervious best treatments of in vitro rooting
stage were transplanted into the following medium peatmoss(P), sand(S),
clay(C) and P:S:C (1:1:1 , 1:1:2 , 1:1:3 |, 1:221 , 1:3:1 , 2:1:1 and 3:1:1
viviv).Each treatment included 15 pots (3 replicates ).After planting ,the
plantlets were irrigated with water containing kristalon fertilization (N:P:K at
19:19:19) at the rate 0.25 g/l 2 times /week for 2 months and one time / week
until the end of the experiment. The survival percentage, number of leaves
and leaf length (cm) / plantlet were recorded after 6 months in September for
the two seasons 2005 and 2006.

The survival percentage, shoot formation percentage , number of shoots /
plantlets, number of leaves /plant and leaf length (cm) /plant were recorded
after 18 months (September 2006) for only season (March2005).

MS-basal medium (Murashige and Skoog, 1962) was used in all
experiments containing 30 g/l sucrose,100 mg/l inisitol ,0.5 mg/l pyrodoxin,
0.5 mg/l nicotinic acid, 0.1 mg/l thiamine and 2mg/l glycine . and were
solidified with agar (7gm/l). The media pH (5.8) was distributed in 200mi Pyrex
glass ~jars (2.5ml/jar),autoclaved for 20 min. at 121°C and 1.2 kg /cm* then
cooled and kept for 4 days before use. All cultures were incubated at 27°Cand
2 k-lux (16 hr/day) provided by cool white-fluorescent lamps. All experiments
were repeated twice, unconditions, and conducted by using a completely
randomized design in factorial arrangement with 10 replicate. all data were
averaged and statistically analyzed by using one and two way analysis of
variance. In case of percentages, the original data were firstly arcisine-
transformed prior to statistical analysis. The least significant difference
(L.S.D at 5%) was used to compare between means (Steel and Torrie, 1980).

RESULTS AND DISCUSSION

Exp.1. Data in Tables (1 and 2) and photo.(1) indicated that, highly
significant differences in all studied characters under the influence of growth
substances and subculture numbers. Shoot munber (51.1 and 49.2
shoot/cluster), number of leaves (204.5 and (6.71and 6.54/cluster)in two
seasons respectively and growth value Fig. (1) were increased to maximum
by using MS basal medium +5mg/IBA+0.5mg/INAA after subculture two.

When BA with and without NAA were added to MS basal medium to
stimulate mean number of shoots, mean number of leaves,fresh weight and
growth value , adding 5.0mg/IBA+0.5mg/INAA markedly stimulated, but mean
leaf length(cm)decreased. Mean root number and length(cm)/cluster were
absent by adding BA with or without 0.5mg/l NAA.

The greatest number of roots and root length (cm) were recorded by using
MS basal medium free growth substances. The difference between two
subcultures was observed significantly with almost parameters. These
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results are in line with Almeida et a/(1997)who reported that shoots were
transferred to MS medium supplemented with BAP (0,1 or 2mgll)in order to
induce proliferation.Also,differentiation of Aechmea fasciata was produced
on MS medium supplemented with 4mg/IBA,img/INAA and 1mg/i IAA as
indicated by Xu et al/ (2000).Hong et a/(2002)showed that ,using 1mg/IBA
and0.1 mg/l NAA with MS medium was optimum for micropropagation in
subculture of Aechmea fasciata ,Vriesea poelmannii,Cryptanthus zonatus
and Neoregelia carolinae.whiie, Mogollon et a/ (2004),found that ,eight weeks
later,the number of shoots per explant was greater when using 1.0 mg/l
BA+0.01mg/l NAA of Ananas comusus.whereas,on Aechmea fasciata Guo-
Min et a/(2005)observed that, the establishment of sterile material ingredients
of proliferating medium were the same as those of initial medium (MS
medium +2.5 BAmg/ 1+0.25mg/ INAA), and the propagation coefficient could
reach 8.9 after continue culture of six months.Adventitious buds of Tillandsia
eizii were induced in 40%of the explant placed on media with 2mg/IBA and
NAA with some cultures becoming highly prolific are repeated
subculture(Pickens et al/, 2006).

Table (1): Effect of growth substances and subculture numbers on number of
shoots, number of leaves and leaf length(cm) of Aechmea fasciata
clusters(3shootiets(1cm)&9leaves/ cluster) through 2004-2005 and
2005-2006 seasons.

Treatment Number of shoots /cluster | Number of Leaves/cluster Leaf length {(cm)/cluster
(mall) Sub1 TSub2 [Mean Sub1  [Sub2 [Mean Sub1 [Sub2  [Mean
2004-2005 season
MS+2.5BA 7.50d | 28.90c | 18.20 c | 27.80ef [ 115.60c | 71.70c | 1.87gh | 1.96 f-h | 1.92¢f
MS+5.0 BA 7.90d | 36.90b | 22.40 b |23.30e-g| 147.70 b | 85.50b [ 1.59gh | 1.40h | 1.50 f
MS+2.5BA+0.5NAA | 8.90d | 34.30b | 2160 b | 31.70e | 137.30 b | 8450 b |[4.18a< | 1.79gh | 299 bc
MS+5.0BA+0.5NAA [ 9.00d | 51.10a | 30.05 a | 30.30e | 204.50a | 1174a | 408hc | 1.35h | 2.72¢cd
MS+2.5K 2.30e | 3.60e | 295 d | 10.50h | 22.70e-g | 16.60e | 2.80e | 4.08bc | 3.44ab
MS+5.0K 2.90e | 3.10e | 3.00 d [11.60gh| 16.90f-h | 14.25e | 2.67ef | 4.53ab | 3.60 a
MS+2.5 K+0.5NAA | 3.50e | 3.50e | 3.50 d [11.60gh| 22.33e-g | 1695¢ | 2.30 e 3.66cd | 298 bc
MS+5.0K+0.5NAA | 2.80e | 3.10e | 295 d | 9.10h | 16.80f-h | 1295¢e | 2.02f-h | 2.85e | 2.44de
MS 3.60e | 3.90e | 3.75 d | 28.80e | 48.00d | 38.40d | 3.00de | 490a | 3.95a
Mean 538a(18.71b 2052a | 8131 b 272a 295a

2005-2006 season

MS+2.5BA 8.10d | 28.10c | 18.10

¢ | 26.80ef | 112.50c | 69.65 c | 1.90gh | 2.02gh | 1.96 e
MS+5.0BA 8.60d | 35.80b | 22.20 b | 24.20ef | 143.20b | 83.70 b | 1.55hi 1.25i 140 f
S+2.5BA+0.5NAA | 9.30d [33.50b | 21.40 b |33.60de| 134.00b [83.80 b | 5.00a 1.70gi | 3.35bc

MS+5.0BA+0.5NAA | 8.40d | 49.20a | 28.80 a [ 28.10ef | 196.00a | 1121a | 4.63a 1.47i | 2.90 cd
MS+2.5K 2.20e | 3.50e | 285 d [11.00gh [ 23.00e-g [ 17.00 e | 2.85de | 3.89bc | 3.37 b
MS+5.0K 2.60e | 3.00e (| 280 d | 10.60h | 17.70f-h | 14.15 e | 2.72d-f | 4.42ab | 3.57 ab
MS+2.5 K+0.5NAA | 3.90e [ 4.10e | 4.00 d [12.00gh| 26.50ef [ 19.25 ¢ | 2.20fg | 3.33¢d | 2.77d

MS+5.0K+0.5NAA [ 2.90e | 2.70e | 280 d | 9.40 h | 17.70f-h | 13.55 ¢ | 2.31e-g | 2.96de | 2.64 d
MS 3.90e | 420e | 405 d [2660ef| 45.00d [3580 d| 3.10d | 4.60a | 3.85a

Mean 6.54a | 18.2Db 202a [ 79.51b 292a | 282a
Means followed by different letters are significantly different at the 5%level according to L.S.D.
Sub1: (after two months)  Sub2: (after four months)
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Table (2): Effect of growth substances and subculture numbers on number of
roots, root length(cm), fresh weight(gm) and growth value of
Aechmea fasciata clusters(3shoots(icm) and 9 leaves/cluster)
through 2004-2005 and 2005-2006 seasons.

Fresh
Number of roots Root length(cm) v(v;:’gnl;t G;;:;h
Treatments Icluster [cluster cluster | lcluster
{mg/)
Sub1l ~ [Sub2 [Mean  [Sub1 [Sub2 | Mean Sub2 | Sub2
2004-2005 season

MS+2.5BA 0.00 e 530 b (265d 0.00 h 191 fg 0.96 ¢ 678 b 442 b
MS+5.0BA 0.00 e 000 e (0.00 e 0.00 h 0.00 h 000d (691 b 453 b
MS+2.5BA+0.5NAA [0.00 e 000 e [0.00 e 0.00 h 0.00 h 000d {729 b 483 b

MS+5.0BA+0.5NAA (000 ¢ 1000 e [0.00 e 0.00h (000 h 0.00d [9.64 a 6.71 a

MS+2,5K 255 ¢ 480 b |[3.68 ¢ 246ef (434 a 340 a 333 d 1.66 e
MS+5.0 K 1.67d 4.80 3.24 ¢ 1699 388 ac 1279 b [183 e 046 f

b
MS+2.5K+0.5NAA 540 b 525b 1518 b 286de [(4.10 ab 348 a [4.00 cd 220 d
MS+5.0K+0.5NAA 317 ¢d |470 b [|3.94 ¢ 224 eg |3.28 b-d (276 b [3.01 de [1.41 e
[MS 6.22b 850 a 736 a 3.20 cd [380 ac |350 a (470 c 276 ¢
Mean 208a |[371b 138 a 237 b

il

. 2005-2006 season
MS+2.5BA 0.00e 560ac (280 c {000 g 1981 0.89d 7.10

b 463 b
MS+5.0BA 0.00e 0.00 e 000 d (000g 000g 0.00 e 670 b 436 b
MS+2.5BA+0.5NAA |0.00e 0.00e 000d |0.00 g 0.00g 000 e (706 b 485 b

MS+5.0BA+0.5NAA [0.00 e 0.00e 000 d 1000 g 0.00g 0.00 e 943 a 6.54 a

(MS+2.5K 243cd |425bc [3.34 bc (220 ef |449a (335 bc |342 cd 168 d
WMS+E0K 1.80d |525ac |353 bc [2.31 ef |395a< |3.13 bc |1.81 e 042

MS+2.5K+0.5NAA 443ac (638ac |4.89ab |265 de |4.11ab 338 ab (426 ¢ 241 ¢

LMS4~5.0 K+0.5NAA 1433b-d |443b< (438 b (2368 ef [3.24cd (280 c |2.35 de 088 e
MS 645ab | 9.00a 7.73a | 3.50 bec | 4.10ab 3.80a 433 ¢ 246 ¢
Mean 216a 3.77b 145 a 243b

Means followed by different letters are significantly different at the 5%level according to L.S.D.
Sub1: (after two months) Sub2: (after four months)

Exp.2. The aim of this experiment was to study the effect of different
natural products (casein hydrolysate (CH), yeast extract (YE) and coconut
milk (CM}) and subculture number on multiplication of Aechmea fasciata
clusters.
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Photo (1) Successive stages of development of Aechmea fasciata
propagation in vitro cuiture. These stages included (A) propagation from
stem segments and stock shoots formation on MS basal medium + 2 mg/L
BA (B) MS basal medium + 5 mg/L BA +0.5 mg/L. NAA (control medium) was
recorded the best medium for regeneration from cluster explants. (C)
Different responses for shoot formation on control medium supplemented
with: 1) 150 mg/L casein hydrolysate (CH). 2) 150 mg/L coconut milk (CM). 3)
150 mg/L pinapple juice (PJ). (D) Higher shoot multiplication at 150 mg/L
yeast extract. (E) Clusters were cultured on the best rooting medium (MS
medium + 2mg/L NAA). (F) plantlets were transplanted to 1) the suitable
medium for survival and growth with peatmos medium. 2) The lowest
survivial and growth with sandy medium during acclimatization stage after 6
months. (G) Plantlets after 18 months in the greenhouse.

888



Effect of different growth substances and natural products ......

P 9
s .
= 10.00 .
¥ ] |
F<4 -] G 1st
(L) hiad ; - 2nd
e e it e e e
Fig.(1) : Effect of BA and kinetin combined with 0.5 mg/L NAA during two
seasons on growth value of Aechmea fasciata clusters.
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Fig.(2) : Effect of different concentratlons of caseln hydrolysate, {CH) yeast
extract (YE) and coconut milk (CM) on growth value of Aechmea
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Fig. (3): Effect of different concentrations of banana pulp (BP) and pineapple juice
5_(PJ) on growth value of Aechmea fasciata clusters during two seasons.
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According to the results of previous experiment, MS basal medium + 5.0
mg / IBA + 0.5mg/l NAA proved to be the most suitable for multiplication, so
this medium was chosen for control medium. Resuits in Tables (3 and 4) and
photo. (1) indicated that ,in the two seasons, among the natural products at
different concentratios, yeast extract resulted in the maximum mulitiplication
of shoot number (67.50 and 69.50 shoots /cluster, respectively) at 150 mg/l,
number of leaves (210 and 217 leaves / cluster, respectively) at 50 mg/l and
produced the highest value of fresh weight and growth value at 50 mg/l or150
mg/l in second subculture .The mean data recorded that, adding 150 mg/I
YEwas the most effective concentration for number of shoots, leaf length as
well as fresh weight and growth value (Fig. 2) .

The previous data showed that, a positive effect of yeast extract, casein
hydrolysate, fllowed by coconut milk on shoots multiplication and growth.
The same results were recorded by Echeverrigaray et al. (2000), useful effect
of 0.1% YE on shoots multiplication and growth was detected of Anthemis
nobilis L. and Zayed (2000), found that, YE at 100 mg/l gave the highest
number of shoots and leaves during multiplication stage of Spathiphyllum
wallisii. While, the induction of direct somatic embryogenesis of Malva
silvestris increased with CH at 500mg/l Kintzios et al, (2002) and Gao et a/
(2004) on Amorpha fruticosa,showed that, the addition of CH 200mg/
enhanced the number of shoots up to 8.77 per subculture, coconut milk was
found to promote the shoot elongation and make them grow more vigorously.
Addition of 100mg/l CH to medicinal plant shoot induction medium
enhancement these was recorded by Surya-Prakash et a/ (2003), CH proved
inhibitory for shoot differentiation in male and female jojoba plants. Liu et a/
(2004) found that increasing the concentrations of casein hydrolysate did not
improve overall plant regenerative ability of Lolium perenne.

Coconut milk (CM) 20% concentration was used as a source of nutrients.
Nearly 50% of the explants produced multiple promot protocorm-like bodies
(PLBs) of Vanda coerulea (Kanika and Vij, 2004). Dominic and Joseph, (2006),
found that,somatic embryos of Cycas circinalis induction from
megagametophyte explant was optained on MS medium supplemented with
10% CM.
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Table (3). Effect of different concentrations of natural products (casein hydrolysate, yeast extract and
coconut milk)and subculture numbers on number of shoots , number of leaves and leaf length
(cm) of Aechmea fasciata clusters(3shootlets(1cm) &9Ieaves ! cluster)through 2004- 2005 and

2005-2006 )06 seasons
Number of shoots Number of leaves Leaf length
Treatment Icluster Jcluster {cm)/cluster
(MS+5BA+0.5NAA} |Subt [Sub2  [Mean Sub1 ISub2 ~[Mean Sub1 [Sub2 [Mean
(mg/) 2004-2005 season
50 Casein hydrolysate |7.7§ no 44.00e 25.88 ef |[38.25i-k 137.50 be 87.88 cd 1.34 e-h 11894 {126 cf
100 Casein hydrolysate |8.50m-o 47.50d 28.00 d |40.00i-k 130.00 ¢ 85.00de [1.74 ab 112h-k  {143a<¢
150 Casein hydrolysate |8.76m-0 60.25b 34.50 c [44.50i 143.00 b 93.75 ¢ 1.50 b-f [0.96 jk 1.23 d-f
200 Cassein hydrolysate |9.00mn 26.13h 17.56 hi|35.50 jk 70.25 f 5288 h [1.84 a 1.27 {4 1.55a
50 Yeast extract 17.25jk §6.75¢ 37.00 b |70.25 § 210.00 a 140.1 a 1.38 d-h 117 h-k  [1.27 cf
100 Yeast extract 10.50lm 34.13g 22.31 g 142.50 §f 116.50 d 79.00 ef (163 a-d [1.17h-k |1.40 a-d
150 Yeast oxtract 15.76k 67.50a 4163a (64.00 fg |14250 b 1033 b 165 b 1189 11.37b-d
200 Yeast extract 12.001 39.13f 25.56 f [56.00 gh 118.00 d 87.00 d 182 a 1.28 §-i 1.85 ab
50 Coconut milk 6.250p 23.13i 1469 j [33.00 k §6.50 gh 4475 i 1.37 d-h 0.93 jk 1.15 ef
100 Coconut mitk 6.75n-p 26.25h 16.50 | [21.00 | 71.00  f 46.00 i 1.15 h-k 1.03 i-k 1.08 f
150 Coconut mitk 8.75m-o0 46.13de 27.44 de [34.25 jk [119.50 d 76.88 f 1.66 a- 0.91k 1.28 c-e
200 Coconut mitk 4.50p 19.75j 1213 k [19.75 | 5450 h 3713 § 144 cg |1.06i-k 1.25 cf
MS 9.25mn 27.75h 18.50 h }40.50 i-k 88,50 e 6450 g )1.58 a-e 0.99 jk 1.29 c-e
Mean 9.62a 39.88b 41.60a 112.06b 1.54a 1.10b
2005-2006 season
50 Casein hydrolysate 18.50 o 45.50 f 27.00 d/3%.00 h 135.0 c 87.00 ¢ [1.50cf 1.20 - 1.36 b-d
100 Casein hydrolysate |8.75 o 52.50 d 30.63 ¢ 136.00 h 1370 ¢ 86.50 c 1.54 b-e 143d-h [1.48%ab
160 Casein hydrolysate [8.50 o 63.25 b 3588 b 139.75 h 1440 c 91.88 ¢ 1.25 h-k 0.88 n 1.07 f
200 Casoin hydrolysate (8.50 o 26.25 jk 16.88 £[35.50 h 69.50 f 5250 e 1177 a 130gf [1.54a
50 Yeast extract 13.25m 60.00 ¢ 36.63 b [72.25 of 2170 a 144.60 a 145 ¢ 1.26h-k  11.35 cd
100 Yeast extract 8.250 3243 h 20.19 e{33.25 h 1185 d 7588 d 1.62 a-d 1.20 j-1 1.41 ac
150 Yeast extract 13.00m 69.50 a 41.25a 15725 g 1570 b 107106 /171 _ab 134 f§ [1.53 a
200 Yeast extract 12.00mn 40.00 g 26.00 d|[55.75 g 1200 d 87.88 ¢ 1.63 a-c 1.35 e+ 149 a
50 Coconut mitk 575 p 23.50 k 14.63 g [33.50 h 580 g 45.75 f 1.23 ik 1.00mn  {1.11 ef
100 Coconut milk 6.00 p 2613 | [16.06 fg 122,75 i 69.0 f 4588 f [1.03 In 1.00k-m [1.06 f
150 Coconut milk 10.25n0 |50.13 e 30.19 c [39.25 h 1180 d 78.63 d 1.37 e 0.85n 111 f
200 Coconut milk 4.50 p 20.50 | 12.50 h 120.75 i 5250 g 3663 g (140 e-i 1.10k-m_ |1.25 de
MS 8.7 o 29.251 18.00 e {3425 h 80.25 e 6726 e [131g- 1.00mn_ |1.15  ef
Mean 8.92a 41.36b 39.94a 113.52b 1.45a 1.15b

Means followed by different letters are significantly different at the 5%level according to L.S.D.
Sub2:(after four months)

Sub1: (after two months)
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Table (4): Effect of different concentrations of natural products (casein
hydrolysate, yeast extract and coconut milk ) and subculture
numbers on fresh weight (gm) and growth value of Aechimea
fasciata clusters(3shootlets(icm) & 9 leaves/ cluster) through
2004-2005 and 2005-2006 seasons.

Fresh weight (gm) Growth value
Treatment Icluster Icluster
{MS+5BA+0.5NAA)  gyp] lSubz [Mean Sub1 |Sub2 [Mean

/|
{(mg/l) 2004-2005 season

50 Casein hydrolysate |0.76 h 9.26 b 501 d 0.60 no 6.62 d 361 e
100 Casein hydrolysate |0.92 h 7.99 d 4.45 of 1.04 im 552 e |3.28 fg
150 Casein hydrolysate |1.08 h 812 cd |4.60 d-f 132 | 558 e 3.45 ef
200 Casein hydrolysate |1.01 h 513 e 307 g 016 p 428 g (222 i

50 Yeast extract 201g 11.73 a 6.87 b 314 i 1089 a (7.02 b
100 Yeast extract 184 g 796 d (490 d 196 k 671 d (434 d
150 Yeast extract 362 f 11.65 a 7.64 a 466 f 1002 b |7.34 a
200 Yeast extract 235 g 863 ¢ 549 ¢ 3.38 hi 738 ¢ |53 c

50 Coconut milk 051 h |504 e 278 g 0.10 p 273 j 1142 ]
100 Coconut milk 091 h |766 d (428 f 040 op |4.69 f |25 h
150 Coconut milk 1.04 h 8.63 ¢ 4.84 de 080 mn |553 e (317 g
200 Coconut milk 063 h 544 e 304 g 010 p (314 i (162 j
MS 0.83h 7.67 d 425 f 088 mn (367 h [2.28 i
Mean 135a 8.07b 143 a 591b

2005-2006 season

50 Casein hydrolysate |0.80 m-0 (9.52 d 516 d 0.52 o 641 b 347 e

100 Casein hydrolysate (1.02mn |8.15 e 459 e 0.84 m 539 e 312g

150 Casein hydrolysate [1.16Im (8.23 e 470 e 116 k 5.50 e 333 f

200 Casein hydrolysate (0.85m-o |6.98 g 342 g 102 | 310 i 206 i

50 Yeast extract 207k 1486 a (8.47 a 3.02 i 8.38 a 570 b
100 Yeast extract 1.48 1| 964 d 556 ¢ 268 | 5.37e 4.0 d
150 Yeast extract 2.83j 13.78 b 8.31 a 6.24 ¢ 8.45 a 7.34 a
200 Yeast extract 219k 10.47 ¢ 633 b 370 ¢ 590 d 480 ¢
50 Coconut milk 0.550 466 i 216 h 0.02 q 3.03 i 183 k
100 Coconut milk 070 no |711 f |3.90 f 082 m |513f 298 h
150 Coconut milk 0.90m-0 |8.16 e 453 e 1.08 ki 5.90 d 349 e
200 Coconut milk 0.550 517 h (286 h 020 p 335 h 178 j
MS 094m-o (584 g (339 g 0.66 n 514 f 290 h
Mean 1.23a 8.58b 1.69a 547b

Means followed by different letters are significantly different at the 5%level according to L.S.D.
Sub1: (after two months) Sub2: (after four months)
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Exp.3. Concerning the effect of different natural products,pineapple juice and
banana pulp, the data in Tables (5 and 6} indicated that, adding juice and banana
pulp at different concentrations on MS control medium (MS-basal medium+
5.0mg/IBA+0.5mg/INAA) inhibited growth and development/cluster compared with
MS control medium. The lowest number of shoots and leaves /cluster .As well as
fresh weight (gm) and growth value/cluster (Fig. 3) were obtaind when clusters
were grown into MS control medium supplemented with pineapple juice at
150mg/l. In contrast to this results, banana extract produced a high rate of
protocorm proliferation, while pineapple juice resuited in shoot formation of
Cymbidium by Siddique and Paswan, 2001. Kalpana- Sachdev and
Sathyanarayana (2002) found that, medium supplemented with a combination of
3% BP (wiv) and 10% CW (v/v) was more effective and enhanced the production
of protocorm-like bodies and shoot formation of Dendrobium Lo-ShuFung, et al.
(2004) observed that, active growth in the germinated seedlings was achieved
by re-culturing on MS basal medium containing 8% banana homogenate.

Table (5): Effect of different concentrations of natural products (banana pulp and
pineapple juice )and subculture number on number of shoots, number of
leaves and leaf length{cm) of Aechmea fasciata clusters (3shootlets(1cm)
&9 leaves /cluster) through 2004 -2005 and 2005-2006 seasons.

Treatment Number of shoots Number of leaves Leaf length(cm)
(MS+5BA+0.5NAA) Icluster Icluster cluster
{mgh) Subt [Subz [Mean  [sub1 |Subz [Mean  [Subt [Sub2 [Mean |
2004-2005 season

50 Bananapulp (9.50fg |28.25 b !18.88 b {28.00 g {52.00b |40.00 b |1.42hi ]1.27gh |1.20ef J
100 Banana pulp }8.001-h|20.50 ¢ |14.25 ¢ |31.00fg |52.00b [41.50 b [1.32f-h (147 e-g |1.40de
50 Banana pulp |7.50gh[16.50 d [12.00 d |28.00 g {40.75de |34.38 cd |1.54d-g |1.62bf }1.58 cd
200 Banana pulp {7.00gh{17.00 d |12.00 d [30.00fg |37.50e |33..75¢cd |1.80¢c-g[1.49e-g (1.54 cd
50 Pineapple juicg 6.25h |17.00 d |11.63 de |27.50¢g |44.25¢cd |3588 ¢ {1.70ae {1.68a< |1.69bc
100 Pineapple juice/ 5.75 h | 15.00 de |10.38 de |22.50 h [42.25d |32.38 d |1.80 a-e |1.87ad |1.84 ab
150 Pineappie juice| 6,13 h |10.50 f 831 f |13.000 ([33.00f [23.00 e [1.90a-c |{1.97ab [1.93 ab
goo Plneapple juice|6.25h [13.75 e |10.00ef 22.00 h |41.00de (3150 d |2.00a [1.98a 199 a

Ms 1050 f [32.00 a [21.25a |48.00bc [83.75a |65.88a 1.32fh [0.877 [1.10 f
Mean 743a [18.94b 27.78a |47.39b 1.59a |1.582
2005-2006 season

Waanana pulp |9.00gh[2550b [17.25 b [30.00fg [49.00b [39.50 b [1.20g-i [1.42e-h [131 e
WBanana pulp [7.75gh{18.00c [12.88 ¢ |3200f |45.00c (3850 b |1.35fh |1.39 e-h |[1.37 e
150 Banana pulp [8.00 gh[15.50 cd | 11.75 ¢ |29.00f-h [42.00cd (3550 ¢ [1.66cf [1.61 cf |1.64 cd
200 Banana pulp [7.43h (17.00 ¢ [42,06 ¢ |28.00gh [39.00de [33.75 cd|1.70c-e |1.50 d-g [1.60 d
50 Pineapple Juice |7.49 gh[16.50 cd |11.99 ¢ |26.00hi [38.00 ¢ |32.00 de |1.75b-d [1.75b-d {1.75bd
100 Pineapple juice! 6..50 h |14.00 de {10.25 d [23.00i [39.00de [31.00 e |1.80a-d |1.85 a<c |[1.83a<
150 Pineapple juice| 6.75 h |12.50 e |9.63 d |16.00j [38.00e |27.00 f |2.05ab [1.89a< [1.97ab
200 Pineapple juice| 7.50 gh|12.00 of [9.75 d [18.00 j {36.00e |27.00 f |2.10 a |1.92 a< |2.01a
MS 9.75f9 |30.50 a |20.13 a |42.00cd|87.50a [65.00a [1.15hi (090 i [1.03 f
Mean |7.76a [17.95b 27.17a [46.00b 1642 |1.58a
Means followed by different letters are significantly different at the 5%level according to L.S.D.
Subi: (after two months)  Sub2; (after four months)
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Table (6): Effect of different concentrations of natural products (banana puip
and pineapple juice) and subculture number on fresh weight (gm) and
growth value of Aechmea fasciata clusters (3shootlets (1cm)& 9 leaves/

- cluster) through 2004-2005 and 2005-2006 seasons..

Treatment s Fresh‘wgigt;t;t(gm)l%ster Sobi Growtlh svatlluze Iclurt;:' T]
ub1 u ean u ul ean

(MS+5BA+0.5NAAmg/) 2004-2005 season
50 Banana pulp 0.90 f 659 b (374 b 0.80 h-j 427 b 254 b
100 Banana puilp 0.85 f 467 ¢ [ 276 ¢ 0.70 j-i 274 d 172 d
150 Banana pulp 0.86 f 348 d | 2.17 de 0.72 i-k 1.78 f 1.25 e
200 Banana pulp 0.91 f 444 ¢ | 267 cd 0.82 hi 255 o 1.69 d
50 Pineapple juice 0.92 f 592 b [ 342 b 0.84 hi 3.74 ¢ 229 ¢
100 Pineapple juice 0.86 § 235 ¢ | 160 ¢ 0.72 i-k 0.88 h 0.80 f§
150 Pineapple juice 0.84 f 211 e 1.48 f 0.68 ki 0.74 i-k | 071 g
200 Pineapple juice 0.80 f 269 e 1.75 ef 0.60 | 115 g 0.88 f

Ms 0.95 f 8.28 a 461 a 0.90 h 562 a 3.26 a

Mean 0.88a 4.50 b 0.75 a 261 b
2005-2006 season

50 Banana pulp 091 f 762 b (422 b 0.82 i 502 b 292 b
100 Banana pulp 0.89 f 482 d | 286 d 0.78 ij 2.86 d 182 d
150 Banana pulp 0.87 f 440 d | 264 d 0.74 ik 252 f 163 e
200 Banana pulp 0.85 f 460 d | 273 d 0.70 Jk 268 e 1.69 e
50 Pineapple juice 0.82 f 6.10 ¢ 346 ¢ 0.64 Kl 3.88 ¢ 226 ¢
100 Pineapple juice 0.79 f 245 e 1.62 e 0.58 Im 0.96 h 077 f
150 Pineapple juice 075 f 272 ¢ | 174 e 0.50 m 118 g 0.84 f
200 Pineapple juice 0.69 f 283 ¢ | 1.76 e 0.38 n 1.26 g 0.82 f

Ms 0.89 f 9.00 a | 495 a 0.78 ij 6.20 a 349 a

Mean 0.83a 484 b 0.66a 295 b

Means followed by different letters are significantly different at the 5%level according to L.S.D.
Sub1: (after two months) Sub2:(after four months)

Exp.4. Data in Table (7) and photo.(1) registered that, NAA was superior
for rooting as compared to IBA at the same concentration .the maximum
number of roots was obtained on MS basal medium containing 1.0mg/INAA,
but non significant by different between this medium and medium containing
2.0mg/l NAA. The longest roots was found on MS medium +0.5 mg/l IBA. The
same results for number of shoots and leaf length as well as fresh weight and
growth value was observed on medium containing 2.0 mg/l NAA.
Consequenthly, MS basal medium supplemented with 2.0 mg/l NAA was
recorded suitable medium for rooting cluster and give rise to healthy
shootlets. These results are in line with Mercer and Kerbauy (1992) and
Vinterhalter and Vinterhalter (1994) They found that, the medium containing
NAA was the optimal medium for rooting of Vriesea forteriana and Aechmea
fasciata respectively. Hong, ef al. {2002) mentioned that, the optimum
concentration of NAA for rooting was 0.5mgl/l of some bromeliad plants.
Whereas, the largest number of roots was registered when using 2.0 mg/l
NAA Mogollon et al. (2004), on Ananas comosus L' Queen Australia’,.The
reverse of these results was recorded by Xu, et al. (2000).and Guo-Min,et al.
(2005) using MS medium supplemented with IBA for the induction of rooting
Aechmea fasciata.
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Table (7): Effect of different concentrations of IBA and NAA on growth and development of Aechmea
fasciata clusters (3 shootlets (1cm) & 9leave/ cluster) after two months through 2004-2005 and
2005-2006 seasons.

Tretments Number of Root length Number of Number of Leaf iength Fresh weight |Growth
(ma/l) roots/cluster | (cm)/cluster | shoots/cluster | leaves/cluster (cm)/cluster (gm)! cluster |value/ cluster
j Season (2004-2005)
MS+0.1IBA 575 ¢ 3.46 ab 300 d 2533 ¢ 412 a 191 ¢ 053 d
MS+0.5 IBA 525 ¢ 415 a 3.75 bd 2417 ¢ 294 ¢ 177 ¢ 042 de
MS+1.0 IBA 6.00 ¢ 4.04 a 3.08 cd 28.08 be 419 a 180 c 0.44 de
MS+2.01BA | 10.00 b 2,95 be 3.58 b-d 31.75 ab 4.05 ab 168 ¢ 0,34 e
MS+0.1 NAA 9.58 b 3.23 be 3.50 b-d 2567 ¢ 411 a 191 ¢ 053 d
MS+0.5 NAA | 10.92 ab 247 ¢ 3.42 bd 2533 ¢ 3.81ab 191 ¢ 053 d
Lms+1.0 NAA | 1275 a 277 bce 417 b 32.17 ab 3.28 bc 274 b 119 ¢
MS+2.0 NAA | 11.08 ab 2.78 bc 592 a 37.25 a 284 ¢ 6.45 a 416 a
MS 6.75 ¢ 342 ab 4.00 bc 31.50 ab 293 ¢ 333 b 166 b
Season (2005-2006)
MS+0.1 IBA 613 ¢ 3.41cd 288 c 24.88 d 4.01 ab 190 cd 052 e
MS+0.5 IBA 5.50 4.56 a 3.63 bc 2463 d 2.95 cd 1.88 cd 050 e
MS+1.0 IBA 6.38 ¢ 4.39 ab 3.13 be 2975 b 456 a 2.14 b-d 071 d
MS+2.0 IBA 7.88 be 3.62 bd 3.25 bc 28.63 ¢ 445 a 144 d 015 f
MS+0.1 NAA | 11.63 a 317 c-e 3.7 hc 27.88 ¢ 3.87 a-c 219 bd 075 d
MS+5.0 NAA | 10.63 a 231 e 3.38 bc 2413 d 3.86 a-c 186 cd 049 e
MS+1.0 NAA | 11.88 a 285c-e 413 ab 2975 b 3.41 b-d 2,53 be 1.02 ¢
MS+2.0 NAA | 10.13 ab 272 de 5.00 a 3563 a 2.95 cd 6.22 a 398 a
MS 6.25 c 3.66 a-c 3.63 be 28.75 ¢ 281 d 288 b 130 b

Means followed by different letters are significantly different at the 5%level according to L.S.D.
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Exp.5. Data in Table (8a) and photo. (1) showed that, in two seasons, the
highest survival rate (100%) was recorded when the shootlets were
transplanted onto soil mixture composed of peatmoss: sand: clay (3:1:1) by
volume or peatmoss medium. Whereas, the largest number of leaves and
leaf length (cm) were observed only with peatmoss medium after 6 months
from transferred to soil. Survival rate 20.83% and 9.72% were recorded in two
seasons respectively when the plantlets were transplanted into sandy soil.
After 18 months from transplanting , in only first season ,data in Table (8b),
demonstrated that, healthy plants and the obtimum survival rate (97.22%)as
well as a maximum number of shoots, number of leaves and longest leaf
length were obtained when plantlets growing in peatmoss :sand: clay (3:1:1)
by volume whereas , D-Andrea and Dematte (2000) found that,the best growth
was observed on media containing tree fern fibre, although good growth was
exhibited by plants grown in a medium comprising 45% coconut bark+45%
pine bark+10% humus. In addition, Guo-Min, et al. (2005) found that, the
cultured plantlets of Aechmea fasciata were easy sutvivable, with a survival
rat over 95%.

Table (8a): Effect of the growing media on Aechmea fasciata plantlets growth
during the acclimaization stage after 6 months in greenhouse
through two seasons (2005 and 2006).

r ] Survival{%) Number of leaves Leaf length{cm)/
Growing media - o _Iplantiets . Iantletns
1 2 1 2 1 2

Peat{P) 100.00 a 100.00 a 1293 a 12.65 a 10.15a 10.20 a
Sand(S) 2083 ¢ 972 h 910 b 850 b 542 b-d 5§32 be J
Clay(C) 3889 f 50.00 o 860 bc | 7.40 d-f 572 bc 566 b
P:S:C(1:1:1) 70.83 ¢ 80.55 ¢ 86 bc | 860 b 590 b 5.54_' be
P:S:C(1:1:2) 59.72 d 69.44 d 7.70 d 7.50 c-e 5.00 d-f 5.02 bd
P:8:C(1:1:3) 8111 d 7083 d 730 d 6.65 f §.22 de 3.90 e
P:5:C(1:2:1) 5000 ¢ 40.28 ¢ 8.35 ¢ 8.15 b-d 4.90 eof 5.21 be
P:5:C(1:3:1) 18.06 g 2083 g 725 d 7.20 of 538 c-e 497 cd
TP:S:C(2:1:1) 80.56 b | 90.27 b 860 bc | .30 bc 471 fg 529 bc
P:S:C(3:1:1) 100.00 a 100.00 a 860 bc | 845 b 425 g 341 de

Means followed by different letters are significantly different at the §%!level according to L.S.D
1% :( first season) 2":(secand season)
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Table (8b): Effect of the growing media on growth and development of
Aechmea fasciata plantlets after 18 months in the %rgenhouse.

Growing media | Survival(%) " Shoot Number of Number of Leaf tength |
formation(%) shoots/plant | leaves/plant (cm)/Plant
Peat{P) 9167 b J 90.28 b 200 b 7.50 b 28,00 c
Sand(S) 40.28 e 15.28 f 111 e 476 e 18.50 e
Clay(C) 59.72 d 50.00 e 1.20 de 6.21 d 19.50 e
P:8:C(1:1:1) 59.72 d 5872 d 1.50 cd 5.00 e 2375 d
P:S:C(1:1:2) 75.00 ¢ 6111 d 1.80 bc 675 ¢ 33.00 b
P:S:C(1:1:3) 8164 ¢ 58.33 d 2.00 b 6.00 d 17.50 e j
P:S:C(1:2:1) 80.56 ¢ 50.00 ¢ 1.50 cd 6.78 ¢ 27.50 ¢
P:5:C(1:3:1) 59.72 d 1944 f 1.21 de 7.00 ¢ [24.00 d
P:8:C(2:1:1) 65.28 d 7917 ¢ 3.00 a 781 b 3100 b
P:S:C(3:1:1) 97.22 a 100.00 a 311 a 871 a 40.00 a

Means followed by different letters are significantly different at the 5%level according to L.S.D.

CONCLUSION

Aechmea fasciata stem segments can be successfully propagated when 1)
sterilized by soaking in NaOCL (2.0%)for 20 min. 2) culture at 4 weeks
intervals on fresh medium , on MS-basal medium supplemented with 2mg/I
BA until the formation of the physiological base containing microshoots
through 8 recultures.3)Clusters containing (3shoots(1m)&9 leaves)were used
as explants for experiments .4) MS medium supplemented with BA not only
increased shoot number/ cluster, but also considerably increased leaves
number, fresh weight (gm)and growth value but kinetin inhibited
multiplication .The greatly shoots number (51.10 shoots/cluster) production
from clusters when 5mg/l BA +0.5 mg/l NAA was added to the MS-basal
medium.after subculture two.5) There was a significant increase in shoot
number with adding 150mg/lyeast extract and 150mg/l casein hydrosate to
MS basal medium +5.0 mg/IBA+0.5mg/INAA(control medium). 67.50 and 60.25
shoots/cluster respectively after subculture two.6) The incorporation of
banana pulp. and pineapple juice at different concentration to MS control
medium decrease in shoot numbr and other parameters. 7) In rooting stage:
MS basal medium supplemented with 2mg/INAA appeared to be the best for
rooting formation .8) In acclimatization stage: High survival rate (100%) and
healthy vigorous plantlets were recorded in carriers with peatmoss growing
medium, after 6 months, while peat: sand: clay (1:1:1)by volume mixture
medium helped in better growth and development after 18 months from
transplanting.
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