Inter national Jour nal of Agricultural
Science and Research (IJASR)

I SSN(P): 2250-0057; I SSN(E): 2321-0087
Vol. 4, Issue 6, Dec 2014, 155-164
TJIPRC Pvt. Ltd.

TRANS
STELLAR

= Journal Publications = Research Consultancy

ASSESSMENT LEVEL FOR COMPLEX ADDITIVESIN THE TISSUE CULTURE MEDIA
OF PHILODENDRON RED EMELARD PLANTS

GEHAN SAFWAT?!, YASMEIN EL-SAYED? GIHANHAMMAD,
SHERIF .F. EL-SHARABASY?®& AYMAN AMIN*
L2Faculty of Biotechnology, October University for kiern Sciences and Arts, Egypt
*The Central Laboratory for Date Palm ResearchesDawelopment, Agriculture Research Center, Egypt
*Department of Plant Physiology, Faculty of Agricué, Cairo University, Giza, Egypt

ABSTRACT

Philodendron Red Emerald is a plant that is of gie@rest due to its indoor and outdoor decoratigkie this
research aims at the assessment of the effectmfcomnplex additives (Malt and Yeast extracts) fog shooting and
rooting stage of Philodendron Red Emelard. Shamdtets of the explants were cultured on MS (Mugssiaind Skoog),
supplement with different concentrations (250MgA00mg/i* and 1000 mgf) of Yeast and Malt extracts and compared
with their controls. Results revealed utmost growatid leaf proliferation at concentration 250 mgfl Yeast extract.
Malt extracts exhibited more profound efficiencyrimot development. Both extracts showed no appartatt on the

guantity of chlorophyll.
KEYWORDS: Red Emelard, Tissue Culture, Yeast ExtractiontEatraction

INTRODUCTION

One of the most prominent names for domestic pliaritse Philodendron Red Emeral@his plant is common to
anyone that is familiar with miscellaneous ornarakntOn the other hand the diverse nature of thatpli.e. the genus
being composed of over 250 species is a fact thigt lkomowledgeable nursery growers and interiorsecgare aware of
(Dennis et al, 2012). Philodendrors are of prodigious interest due to their indood autdoor decorative value.
Conventional propagation &hilodendronvia stem cuttings and seeds is a slow and inceméisnethod when paralleled
to the demand. As a result micropropagation offeesbest solution through the provision of a higlaldgy plants at a

desirable pacésreekumaret al, 2001). Plant tissue culturing majorly involves three steps

The first being isolation of the plant tissue fréime typical environment, the second is using aseépthniques to
obtain sterile material that is free of contamisartnd the third is the culture and maintenancéheftissue in vitro in a
strictly controlled physical and chemical envirommeAn additional fourth phase would be that oflicatization where
the whole plants are recovered and transferred tovio conditions Kall 1999). Thein vitro cell and tissue cultures of
higher plants are characterized by the use oftestlparts of plants obtained from a full plant baga suitable nutrient

medium asepticallyNeumann et al, 2009).

Culturing contributes to understanding basic ad aglfundamental sciences. The culture can undeither a
callus expansion of differentiation into new plarfisssue culturing is naturally influenced by theypiological state of the

plant meaning that quite often; younger tissuesnamee responsive to divisions as they possess axireely dividing
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cells. Conditions for regeneration diversify acéogdthe plant species. The most empirical approhett has been
intensively used in studies @mvitro organogenesis has demonstrated that success évedhhrough the implementation
of three factors: choice explant, composition oé timedia, and of course the control of the physamalironment
(Molnaret al,2011).

Commercially, self-heading?hilodendron plantsare mostly propagated via tissue cultur@hifodendron
scandensoxycardiuris'normally propagated using (1-1%2) inch stem ng#iwith a node and an attached leaf. Buds break
within (3-5) weeks and rooting occurs within (4-46keks (Dennist al, 2012).The regulation of plant growth and
biosynthesis of important economic chemical counstits can be achieved through the use of diffegeowth regulating
substances. There is a recent trend to use ngtolrring compounds (including amino acids) thieee such a uniform
regulation (Nahed and Abou Dahab, 2006). This treegorted that amino acids, which are organic gérmus
compounds, act as the building blocks in the sysishef proteins, which is formed by a process whigr@somes catalyze

the polymerizationof amino acids (Davies, 1982).

An outline of cell and tissue culturesPiilodendron Red Emeralake presented in this paper while assessing the
composition the culture media with regards to reltaompounds particularly varying concentrationdvi#it and Yeast

extracts on the shooting and rooting stages reispéct
MATERIALS& METHODS

This research was carried out in the Biotechnologlyoratory at the Central Laboratory for Data P&esearch
and Development (CLDPRD), Agriculture Research @eriza, Egypt.

Explant Materials

Plantlets or proliferated meristems Bhilodendron Red Emeraldroducedin vitro were used as experimental
materials. Explants were isolated at (6-8) weekshale plant culture with the shoot cluster comstsbf two shoots with

height of 0.5-1 cm without roots.
1-Shooting Stage

Shoot clusters dPhilodendron Red Emerakekplants were cultured on MS (Murashige and Sk&8§2), with 2
mg/1* BA, 0.5 mg/1* of NAA, supplemented with different concentratiasfsYeast extract and Malt extract. Data was
calculated after three weeks based on the followrnitgria (Shoot number and Shoot length (cm) aeddth of leaves
(cm). Each treatment included three replicates eeplicate comprised three small jars (200 ml) aadh jar containing

one cluster of the explant.
Rooting Stage

All pervious shoot clusters obtained from multiplion stage were transferred on MS medium supplesden
with, 0.1 g/T*NAA, 30g/l sucrose, 5griithgar, 3g/l AC and the same different concentratifridalt and Yeast extraction

as shown in Tablel.

Table 1. The Difference Concentration of Yeast and Malt Extractsin M S Nutrient M edia For mula

M edia Composition Concentrations (Mgl™)
Malt extract Control (0.0) 250 50( 1000
Yeast extract Control (0.0 250 500 1000
Impact Factor (JCC): 4.3594 Index CopernicusValue (ICV): 3.0
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Alljars contained one shoot cluster of the expléimt; treatment included three replicates eachaatglipossessed
three jars (300 ml). Then the data was calculatest 4 weeks based on the following criteria (Rooimber, Root length
(cm), plant length (cm), pH was adjusted to (58)%rior to the addition of agar. The jars wereoalstved at 121°C and
1.2 kg/cmz for 20 min. Cultures were incubated uridgt for 16 hours and 8 hours in dark conditi@®5+ 2- C.

Statistical Analysis

All data was subjected to statistical analysis adiog to the procedure reported by (Snedecor arah@o, 1980)
and Fisher’s least significant difference (LSD)0a@5% confidence interval, significance was usedampare between

means according to (Steel and Torrie, 1980).

RESULTS
Number of Shoots/Plant

The data recorded in this study Table 2, and Fiduveere directed towards assessing the effecteofiifierent
concentrations of complex additives on the numbeshmots per explant. Adding Malt or Yeast extracighe culture
media gaveoptimum results in terms of shoot numiérs Yeast extract was ideal in the productiothefhighest number
of shoots (3.08shoots/explant).There was no siifi difference between the concentrations of cempldditives.
The interaction between the concentrations andyje of complex additives was significant; the besult was recorded
at 1000 mg/l Malt extraction (4.33 shoots /explant)

Table 2: Effect of Malt and Y east Extraction at Different Concentrationsfor
the Number of Shoots of Philodendron Red Emelard

Treatments | Control | 250mgl™ | 500mgl™ | 1000mgl* | Mean
Malt extract 3.00 2.33 3.33 4.33 3.00
Y east extract 2.66 4.00 3.00 2.66 3.08

Mean 2.83 3.16 2.66 3.50

L. S. D at 0.05% A= 0.749 B=1.05 AB=1.49

A= Complex Additives.

B= Concentrations.

AB= the interaction between complex additives amdcentrations.

Number of L eaves/Plant

The addition of the yeast extract to the culturedimeescalated the number of leaves considerably5Q11
leaves/explant). The highest number of leaves wasrded at a 1000 leaf count at concentration 2§0™mit bore no
significant difference (12.17, 11.50 leaves/ex@anivhen compared to the control, which was recordad
(8.33 leaves/explants). The interaction betweencihrecentrations and the type of complex additives wubstantial,

the preeminent result was recorded with the Yesasaet at 500mg#h (15.67 leaves/explants) as show in the Table 3.
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Figure 1: An Image Displaying the Effect of Malt and Y east Extracts on Number of Shoots

Table 3: The Effect of Malt and Y east Extraction at Different Concentrations on the Number of Leaves

Malt extract 9.33 7.33 8.00 13.67 9.58
Yeast extract 7.33 15.67 12.33 10.67 11.60
Mean 8.33 11.50 10.17 12.17

L.S. D at0.05% A=1.82B=2.58 AB=3.65

A= Complex Additives.

B= Concentrations.

AB= the interaction between complex additives amdcentrations.

Plant Lengths/Plants

The data inTable 4revealed that, the response of plant length whédtured with Yeast extract gave the most
noteworthy results in terms of plant length (5.2 @ here is a major difference between the contf0§ mg/fand 1000
mg/I"* for plant length being the highest, while the lstvebtained was with the control (3.08 cm).

The interaction between the concentrations andyhe of complex additives was substantial; the tpessed
result was recorded with Yeast extract at 1000'nGgl00 cm) as correlated in Table 4.

Table 4: The Effect of Malt and Y east Extraction at Different Concentrationson Plant Length

Malt extract 1.50 4.66 4.16 4.00 3.58
Yeast extract| 4.66 3.50 6.00 7.00 5.29
Mean 3.08 4.08 5.08 5.50

L.S.D at 0.05 % A=1.018 B=1.44 AB=2.03

A= Complex Additives.

B= Concentrations.

AB= the interaction between complex additives amdcentrations.

Number of Roots/Plants

The effect of complex additives in the rooting needppeared in Table 5. The finest result for compbiditives
was obtained with Malt extract (5.67 roots/ expdnCulturing plantlets oPhilodendronwith the control rooting media
gave the highest yield (7.05 roots/explants).Thisreno significant difference between concentratiamsl complex

Impact Factor (JCC): 4.3594 Index CopernicusValue (ICV): 3.0
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additives, culturing plantlets &fhilodendronon control rooting media gave the most ideal tegl1.00 roots /explants).

Table5: Effect of Malt and Yeast Extraction at Different Concentrations on Root Number

Treatments | Control | 250mgl™ | 500mgl™ | 1000mgl™ M ean
Malt extract 11.00 3.00 4.67 4.00 5.67
Yeast extract 4.00 2.33 3.00 5.00 3.58
Mean 7.05 2.67 3.83 4.50

L.S.D at 0.05 % A= 1.92 B=2.71 AB=3.84
A= Complex Additives.
B= Concentrations.

AB= the interaction between complex additives amdcentrations.
Root Length/Plants

The effect of complex additives in plant length wagsparent in Table 6. There is no compelling défere
between Yeast and Malt extracts on rooting lengthg and 2.04 cm, respectively). The highest numbgrooting length
was obtained with the control rooting media (3.88.cThe interaction between the concentrationsthadype of complex

additives was significant; the best significantualvas recorded with the control rooting media.

Table 6: The Effect of Malt and Yeast at Different Concentrationsfor the Length of the Plant

Treatment | Control | 250mgl™ | 500mgl™ | 1000mgl™ | Mean
Malt extract 3.50 1.83 1.67 1.16 2.04
Yeast extract | 3.16 2.33 1.16 2.00 2.16

Mean 3.33 2.08 1.41 1.58

L.S.D at 0.05 % A= 0.27 B=0.39 AB=0.55
A= Complex Additives.
B= Concentrations.

AB= the interaction between complex additives amdcentrations.
Chlorophyll A
The effect of Chlorophyll A inPhilodendronis shown in Table 7.There is no significant diffeze between

complex additives in the quantity of Chlorophyll While, the Malt extract gave the highest effecCbiorophyll A when
compared to that of the Yeast extract(0.73mg/gxd@hie no significant difference between complex ithdes and

concentration type.

Table 7: Effect of Natural Extract on Chlorophyll A in Philodendron

Treatment | Control | 250mgl™ | 500mgl™ | 1000mgl™ | Mean
Malt extract 2.75 0.07 0.09 0.04 0.73
Yeast extract 0.12 0.16 1.11 0.16 0.13

Mean 1.43 0.11 0.10 0.10

L.S. D at0.05 % A= 1.43 B=2.02 AB=2.86
A= Complex Additives.
B= Concentrations.

AB= The interaction between complex additives aocentrations.
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Chlorophyll B

There is no suggestive difference between the ocmm@dditives; the dissimilarity in concentrations,
the interaction between complex additives, and wagance in the concentration of natural extractss wecorded in

Table 8.
Carotene

There is no noteworthy distinction between the clempdditives; the disparity in concentrations, ititeraction

between complex additives, and the differencekércbncentration of natural extracts were recoimdé&dble 9.

Table 8: The Effect of Malt and Y east Extractson Chlorophyll B in Philodendron

Treatment | Control | 250mgl™ | 500mgl™ | 1000mgl™ | Mean

Malt extract 0.02 0.03 0.02 0.04 0.0B

Yeast extract 0.02 0.03 0.02 0.02 0.08
Mean 0.01 0.01 0.02 0.02

L.S.D at 0.05 % N.S

A= Complex Additives.

B= Concentrations.

AB= the interaction between complex additives amdcentrations.

Table 9: Effect of Malt and Y east Extraction at Different Concentration on Carotene

Treatment | Control | 250mgl™ | 500mgl” | 1000mgl™ | Mean |
Malt extract 0.11 0.09 0.07 0.06 0.08
Yeast extract 0.11 0.08 0.07 0.06 0.08

Mean 0.11 0.08 0.06 0.07

L.S.D at 0.05 % N.S
A= Complex Additives.
B= Concentrations.

AB= the interaction between complex additives amdcentrations.

DISCUSSIONS

Previously, attempts at using different extracts tlee culturing of explants foPhilodendron Red Emerald
Extracts have been used predominately as sourcagaofins. Using a basic media supplemented wiéisehextracts has
been shown to develop proper yields (Cornet, 200Bdugh these extracts i.e. malt and yeast weremger commonly
used. Their efficiency was undisputable for inibatand promotion of growth. The results do notadige with this

statement.

The effect of Yeast extract; Yeast extracts arel@m@nantly used as growth nutrients with multipldteres such
as crown-gall tissue cultures and callus cultudesmdrd, 1960) (Vasil and Hildebrandt, 1966). Cuiyeryeast extract is
ordinarily employed as a biotic elicitor for thelirction and enhancement of secondary metabolitetuption. According
to the literature, yeast extract is expended agpplement for the purpose of promoting plant grqwiile to its high amino
acid content (Georget al, 2008). However, several species respond in disti@ys to the presence of yeast extract,
e. g. the addition of higher concentrations of yeadract to the MS medium, inhibits the growth wées, lower

concentrations of yeast extract has demonstratadfio@l responses (Vasil and Hilderbrandt,1966)tHis study yeast

Impact Factor (JCC): 4.3594 Index CopernicusValue (ICV): 3.0
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was examined to for proliferation of the shoot #&wl/es inPhilodendron Red Emeralé prominent name in the field of
decorative plants. The results displayed that yestsact provided the most optimal results whesaine to shoot numbers
lengths, and the numeration of leaves. This wasicpdarly evident at the 250 mgkoncentration interval (Table 2, 3 and
4). Though the means demonstrated no significaiférdince at the 0.05 confidence level. The intésacsymbolized
significant results. The findings correlate witte ttvork of Ampraynret al, in 2012 and Dawwarat al, in 2013 for their

assessment of yeast and bacterial promoters ondolaad potato plants respectively.

The effect of Malt extract; Malt extract, mainly source of carbohydrates, has exhibited an initiatid
embryogenesis in nuclear explants (Rangamal, 1968 and .1984). Mediums that contain malt exttestially give the
highest efficiency in terms of shoot lengtheninglate palm trees (Zeinabal 2007).Several recent studies showed a role
for the extract in the multiplication dfitrus sinensissomatic embryos (Das al, 1995), and in other Citrus species
(Jumin. 1995). It also aids in the promotion ofrplet formation from somatic embryos derived frohe tstyles of
differentCitrus cultivars (De Pasquadeal, 1994), and in somatic embryogenesis and plargtgneration from pistil thin
cell layers of Citruses (Carieti al, 1999). Malt extract also promoted germination aflye cotyledonary stage embryos
arising from thenvitro rescue of zygotic embryos of sour orange (Catrai, 1998). With this study, malt extract was the
additive under examination for root elongation andnber efficiency. The results concluded that ygaetluced an
impeccable efficiency with root numbers (Table \Bjith root lengths the results were not as consistesy showed that
the optimal results came with the assessed contfotee experiment (Table 6). There were no sigaiit differences
between the means of the assessments at the cqmdidtgerval 0.05. The outcomes of the root numbeid elongation
are in agreement with the results of Sudigttal, in 2013 for theirin vitro propagation of croton using natural additives

particularly malt extract for their culturing tedfoes.
CONCLUSIONS

The presence of natural extracts within plant eiriymediums provides significant benefit to themotion of
plants; this was no exception to thatRiflodendron Red Emeralithough the control plants displayed highest efficiy
for root formation. The extracts particularly theagt extract exhibited profound results in termstodot lengths, leaf
numbering etc. The results also suggest the dioessity for the implementation of these naturakamts in tissue

culturing techniques whether for ornamental plagiéée palm, or even citruses.
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