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ABSTRACT 
 

Mass production of plantlets from Juvenile of  Mahogany (Swietenia macrophylla king), was achieved 
through In vitro technique. Four types of culture medium (MS, QL, B5 and WPM) with two strengths (full and 
half) of inorganic salts ommended with 2 g/l of activated charcoal (AC) were used for establishment stage. The 
explants cultured on MS full strength, induced the highest number of shootlets/explant and the longest 
shootlet(cm ). For multiplication stage, two types of cytokinins i.e. BAP and 2ip were added to full strength of 
MS medium [BAP(0.0,0.5,1.0,2.0 and 4.0 mg/L) and 2ip (0.0,0.2,0.4,0.8 and1.6 mg/L)] with four  
combinations.The cytokinin 2ip (0.4mg/L) was combined with BAP(0.5,1.0,2.0 and4.0 mg/L). Concentrations 
of each cytokinin and their combinations were examined for their potential on shoot proliferation and their 
growth. The highest significantly recorded  of the number of shootlets, shootlet length,  number of leaves as well 
as fresh and dry weights were obtained due to applying 4.0 mg/L BAP + 0.4 mg/L 2ip. During rooting stage, 
significantly affected the highest root number and root length were achieved by using MS half strength 
supplemented with (2.0 mg/L) IBA. Among different of soil mixture used for acclimatization, (peat + sand + 
clay), showed significantly enhancement the fresh and dry weights, number of leaves/ shoots and plantlet length 
of the survived plantlets. 
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Introduction 
 

Big-Leaf Mahogany (Swietenia macrophylla king), which also known as (mogno) (caoba) and (mara) in 
tropical America, it  belongs to Meliaceae family and is distributed from Mexico to the Amazonian region of 
Brazil. It is one of the most valuable timber trees in the world. It is used for furniture manufacturing, general 
joinery work, fine veneer production and boat construction (Lamb, 1996). It is also used as shade for coffee and 
caco, plantations and may be used also as antipyretic, tonic and astringent (Rise, 1995). 

Mahogany wood is heavy strong and easily worked and resists rot and termites' .The true mahoganies also 
yield useful, oil, insecticides and edible fruits (Anonymous, 1998). 

Propagation of the species is generally by seeds but this way is difficult, and when used, in reforestation 
programs, plants are severely damaged. While vegetative propagation by cutting spreads disease and it is limited 
by the seasonal responsiveness to rooting. These problems can be overcome by using micropropagation 
techniques which allow the rapid multiplication of disease free and true to- type selected (Boccon-Gribod,1989). 
The aim of the present work is to establish a protocol for micropropagation of the Swietenia macrophylla by 
using different types and concentrations of nutrient and growth regulators 
 
Materials And Methods 

 
This work has been carried out at Tissue Culture and Germplasm Conservation Research Laboratory., 

Horticulture Research Institute. Agriculture Research Center (A.R.C) Egypt during 2009 season.To obtain mass 
production all over year by using different types and concentrations of salt strength media and different types 
and concentrations of cytokinins and auxins. 

 
Plant materials and sterilization: 

 
Juvenile shoots of Swietenia macrophylla were obtained from the Department of Timber Trees. Shoots 

were divided into nodal segments after leaves removal.The nodal segments were soaked overnight in 100 mg/L 
citric acid and 150mg/L ascorbic acid to avoid phenolic oxidation. Surface sterilization was adopted under 
aseptic conditions in a laminar air flow cabinet by ethanol (70%) for one minute-followed by Chlorox (sodium 
hypochlorite, Naocl active gradient 5.25%) at 20% and few drops of tween -20 (polyoxyethylene sorbitan, a 
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liquid detergent) for ten minutes agitation. Mercuric chloride (0.1% W/V,) was then used for ten minutes. Each 
disinfection process was followed by three rinses with sterile distilled water. 
 
Culture media and incubation condition: 
 

Four types of media, MS (Murashig and Skoog 1962), QL (Quoirin and Lepoivre 1977), WPM (Lloyd 
McCown 1980) and B5 (Gamborg et.al, 1968) in two concentration of inorganic salts (Full and half) strength 
were used. Media were supplemented by sucrose (25 g/L), myo-inositol (100 mg/L) and modified with one 
concentration of activated charcoal (2g/L) addition in all treatments. Medium was adjusted to pH5.7±0.1 and 
autoclaved at 121°C and 1.2 kg/cm for 15 min before using. The nodal segments were placed in 200 ml glass jar 
containing 25 ml of medium. The cultures were incubated at 25±1°C under florescent lamp with light intensity 
of 3k lux at 16 hours photoperiods. Four explants portions were embedded into the medium in each jar. Ten jars 
were employed for each treatment as replicates. Cultures were incubated under dark conditions for one week, 
then explants were in situ transferred inside the jar in order to overcome phenolic exudates. Cultures were then 
exposed to a photoperiod of 16 hrs light for four weeks, and then, the number of shootlets/explant and shootlet 
length (cm) was recorded. 
 
Shootlets multiplication: 

 
Shootlets obtained in the establishment culture were embedded into multiplication medium which consisted 

of MS-basal medium with 2g/L activated charcoal and supplemented with two types of cytokinins, with 
different concentrations and combination . 

6-Benzylamino Purine (BAP) and 2ip, (6-y-y dimethy l-allylamino -purine) as follows: 
1- Control 
2- 0.5 mg/l BAP 
3- 1.0 mg/l BAP 
4- 2.0 mg/l BAP 
5- 4.0 mg/l BAP 
6- 0.2 mg/l 2ip 
7- 0.4 mg/l 2ip 
8- 0.8 mg/l 2ip 
9- 1.6 mg/l 2ip 
10- 0.5 mg/l BAP + 0.4 mg/l 2ip 
11- 1.0 mg/l BAP + 0.4 mg/l 2ip 
12- 2.0 mg/l BAP + 0.4 mg/l 2ip 
13- 4.0 mg/l BAP + 0.4 mg/l 2ip 
Four explant portions were embedded into the medium in each jar significantly, ten jars were employed for 

each treatment as replicates. Three sequential subcultures were performed and after four weeks of each 
subculture, number of shootlets/explant, shootlet length (cm), leaves number /shoot as well as fresh weight and 
dry weight (g) were recorded. 
 
Rooting stage: 

 
Shootlets produced from multiplication stage were defined as organs formed by stem with leaves and 

auxiliary buds, were separated and cultured on MS half strength medium and modified with 2 mg/l activated 
charcoal and supplemented with IBA at four concentrations (0.0, 1.0, 2.0 and 3.0 mg/l). All experiments 
comprised four explants in each jar and ten jars for each treatment. The number and length of roots were 
recorded after four weeks  
 
Shoots acclimatization: 

 
Rooted shoots obtained from rooting stage were washed from agar and planted into four different potting 

mixtures: 
Peat moss, + clay (1:1,v/v), peat moss+ sand (1:1,v/v), and peat moss + clay + sand (1:1:1,v/v/v).  
Treatments were irrigated with solution of 0.2% topsin -70µ fungicides and covered by transparent 

polyethylene bags. The acclimatized shoots transplanted out door for two months. Several parameters were 
recorded, Survival%, (plantlet length (cm), number of leaves as well as fresh and dry weights (g).  
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Experimental design and data analysis: 
 
Th e lay-out of the experiment was designed in a completely randomized (one factor) for multiplication and 

acclimatization stage.Completely randomized design (two factors) for establishment and rooting stage. The data 
were avereged and the (L.S.D) at P ≤ 0.05 was used for comparison among means according to Steel and Torrie 
(1980). 
 
Results and Discussion 
 
1-Establishment stage: 
 
In this stage the effect of different media types and their strengths on number of shootlets / explant and shootlet 
length(cm)  of Mahogany Swietenia macrophylla was studied: 

 
Data presented in Table (1) indicated that, culture the explants on  MS medium induced the highest 

significant values of shootlets number (1.75)per explant compared with the other medium under investigation. 
Also MS medium significantly recorded  the longest  shootlet length (1.35 cm) compared to the lowest values 
(0.45 cm) which recorded with WPM. For strength of medium, using full salt strength of media produced the 
highest significant values of number of shootlets(0.95/explant) while using  half salt strength medium 
significantly recorded the longest shootlet(0.87cm). 

Concerning interaction between medium type and salts concentration, the data indicated that MS with full 
salts strength induced the highest significant values of shoot number (2.0) per explant and longest shootlet (1.80 
cm) compared to other investigated media. On the other hand, results of full strength of WPM indicated that, no 
shootlets were observed on this medium. It is important here to mention that MS medium has a higher mineral 
elements concentration than the other medium. 

Similar results were obtained by Scrapa et. al (1996) and Milia et.al (1996). The difference between results 
on both media can also be due to interaction between ion uptake and endogenous cytokinin in plant, according 
to Ramage and Williams (2002) and Eliane et. al (2007) 

Concerning the effect of activated charcoal, many workers suggested that activated charcoal plays an 
important role in adsorbing the toxic excretions of the wounded explants which were released into culture 
media. In this respect, Ibrahim (1994) reported that the addition of activated charcoal to the nutrient media 
minimized the browning, multiplication rate and raised the survival percentage of Cordylineie terminalis by 
adsorbing phenolic compounds. Similar results were also obtained by Mervat Gad (1997) on Ceratnia siliqua, 
Hanafey et. al (2002) on Myrtus communis and Sawsan et al (2010) on Gardenia jasminnoid 
 
Table 1: Effect of different medium types and their strengths on number of shootles/explant and shootlet length(cm) of Mahogany  
             (Swietenia macrophylla) during establishment stage. 

Morphological 
Character 

No. of shootlets/explant Shootlet length (cm) 

        Medium strength  
(B) 
Medium type(A) 

Full Half 
 
Mean 
(A) 

Full Half 
 
Mean 
(A) 

MS 2.0 1.5 1.75 1.80 0.91 1.35 
QL 0.83 0.50 0.66 0.91 0.82 0.86 
WP  0.80 0.40  0.90 0.45 
B5 0.99 0.33 0.66 0.50 0.86 0.68 
Mean (B) 0.95 0.78  0.80 0.87  
L.S.D 5% 

0.08 
0.06 
0.09 

0.03 
0.05 
0.07 

A :Medium type 
B :Medium strength 
A. B:Interaction 

 
2-Multiplication stage: 
 
In this stage effect of different type s and concentrations of cytokinin on shooting proliferation of Mahogany 
(Swietenia macrophylla) was investigated: 

 
Data presented in Table (2) demonstrated that, adding BAP in combination with  2ip to the full strength of 

MS had significant influence on all growth characters under investigation .The medium supplentation with 
4.0mg/l BAP+ 0.4 mg/l 2ip produced the highest number of  shootlet(3.0shootlets/ explant), longest shootlet 
(3.90 cm), highest number of leaves (4.0 leaves/shootlet), highest fresh weight (6.20g) and highest dry weight 
(2.22g). 



285 
Res. J. Agric. & Biol. Sci., 8(2): 282-287, 2012 

 

 

On the other hand, using BAP or 2ip alone decreased shootlet number, shootlet length, leaves number, fresh 
weight  and dry weight.  

However,  BAP was more  positive  effective on growth  parameters compard with 2ip of Mahogany grown 
in vitro .Further more, it is well known that cytokinin in high concentration causes hyperhydricity in the 
explants, interacting with the agar of culture medium. Excess of cytokinin can lead to other negative effects like 
the formation of a great number of adventitious buds, which is not desirable for clonal integrity (Grattapaglia 
and Machado 1998).  
 
Table 2: Effect of the different types and concentrations of BAP and 2ip on shooting of Mahogany (Swietenia  macrophylla) during  
              multiplication stage. 

              Characters 
 
Treatments  
(mg/L) 

No. of shoot 
lets/explant 

Shootlet 
length (cm) 

No. of 
leaves 

F.w. of 
shoots(g/explant) 

D.w .of shoots(g/ 
explant) 

Control 1.50 2.20 2.30 3.50 1.60 
BAP( 0.5) 1.90 2.90 2.70 3.90 1.77 
BAP (1.0) 1.95 2.95 2.80 4.05 1.85 
BAP (2.0) 1.83 2.80 2.55 3.83 1.72 
BAP (4.0) 2.20 3.0 3.52 5.0 1.96 
2ip (0.2) 1.16 1.50 1.90 2.70 0.90 
2ip (0.4) 1.33 1.55 2.20 3.30 1.30 
2ip (0.8) 1.20 1.46 2.14 3.21 1.07 
2ip (1.6) 1.10 1.40 1.60 2.40 0.80 
BAP (0.5) + 2ip (0.4) 2.20 2.98 3.00 4.90 1.80 
BAP (1.0) + 2ip (0.4) 2.40 3.20 3.00 4.99 1.90 
BAP (2.0) + 2ip (0.4) 2.53 3.50 3.20 4.20 1.88 
BAP (4.0) + 2ip (0.4) 3.00 3.90 4.00 6.20 2.22 
Mean 1.87 2.56 2.69 4.01 1.60 

L.S.D .5% 0.39 0.3 7 0.32 0.47 
0.1 8 
 

 
Cytokinins have important physiological effects. This enhancing effect of shooting could be ascribed to 

stimulatory effect of this modification on cell division and enlargement which was accompanied by metabolic 
activities producing metabolic, products, thus raising shootlet leaves area, weight and rate of multiplication. 
These results are in harmony with those reported by Arafa (1992) and Bouza et .al (1994). In this connection  by 
Parra and Amo- Marco (1998)  mentioned that the enhancing effect on the endogenous hormonal balance to 
promote the cells reflected on differentiation  into more vegetative growth can be induced by erelible exogenous 
supplementation of plant growth regulators to the medium. As well a combination of BAP and 2ip promoted 
stem elongation and yielded high quality of shoots (Sriskandara et.al, 1990). Also Kishore et.al (2011) found 
that a combination between BA (2mg/L) + NAA (0.2 mg/L) induced a mean of 6.3± 0.09shoots from the nodal 
explants with frequency of 80.4% when supplemented to MS medium during multiplication stage of Saymide 
febrifuge.  
 
3-Rooting stage: 
 
In this stage the effect of different concentrations of  IBA and different salt strength of MS medium on rooting 
behaviour of Mahogany (Swietana  macrophylla) was tested: 

 
Data presented in Table (3) reveal that, the highest significant mean number of roots (1.30 roots/shootlet) 

was markedly noticed when shootlets were cultured on MS full strength,however, 0.93 roots/shootlet was 
recorded with MS half strength. While  significantly recoreded the longest roots with MS half strength (2.35 cm) 
compared  with MS full strength which recorded (2.13 cm). Concerning  the effect of IBA concentrations on 
rooting    characters, data indicated that 2 mg/L IBA recorded the highest significant effect of  mean value in 
both number of roots/shootlet and length of roots (1.96/shootlet and 3.0 cm), respectively compared to the other 
concentrations and control. 

However interaction between IBA concentration and different salts strengths of MS medium, data revealed 
that, the highest significant values of  number and length of  roots (2.11roots/shootlet and  3.11 cm) 
respectively, were recorded when MS half strength medium was supplement with 2mg/L IBA compared to 
control. These results are in harmony with Aydieh et al (2000) on pineapple who found that increasing the 
concentration of both IBA and NAA mostly, enhanced root initiation and elongation. They Ascribed these result 
to the biological activities of IBA and NAA belonged to auxin synthesis which promote cell division and 
elongation. The results also are in agreement with the findings of Mohamed (2001), Hanafy et. al (2002), and 
Sawsan et.al (2010). In general, the result could be attributed to auxin as it promotes the biosynthesis of 
ethylene by increasing the activity of 1-aminocylopropan -1- carboxylie acid (Acc) synthesis (Kende 1989). 
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Table 3: Effect of different concentrations of IBA and different salt strengths of MS medium on rooting behaviour of Mahogany (Swietania  
             macrophylla). 

Morphological Character No. of roots/shootlet Length of roots (cm) 
                              Medium      Strength (B) 
           IBA( mg/L)(A)    

Full MS Half MS 
Mean 
(A) 

Full MS Half MS 
Mean 
(A) 

0.0 0.5 0 0.45 0.43 1.40 1.40 1.40 
1.0 1.20 0.65 0.93 2.70 2.60 2.65 
2.0 1.80 2.11 1.96 2.90 3.11 3.00 
3.0 1.70  0.50 1.11 1.50 2.30 1.90 
Mean(B) 1.30 0.93  2.13 2.35  
L.S.D.5 %                                               
A: concentration of IBA 
B: Medium      Strength 
A.B : interaction 
 

0.13 
0.1 9 
0.18 

0.0 7 
0.15 
0.11  
 

 
4-Acclimatization stage: 
 
In this stage the effect of soil mixture on morphological characters of ex vitro acclimatized Mahogany 
(Swietenia macrophylla) was expermented: 

 
Rooted plantlets transferred to different acclimatization mixtures. Data in Table (4) exhibit the superiority 

of the soil mixture (peat + sand + clay) and the highest significant values of  all morphological characters of the 
acclimatized plants presented as[ shootlet length (14.20cm), number of leaves (19.0), as well as fresh weight and 
dry weight which recorded (27.11 and 8.90 g) respectively] compared to the other mixture soils, on  the other 
hand ,plantlets in all culture media survived (100 %) .The obtained results could be referred to the higher 
nutritional elements content of clay which were supplied to the acclimatized plants leading to higher metabolic 
and physiological processes enhanceing the different morphological characters. Supporting results were reported 
by Camloha et.al (1994) on Platycerium bifuratum and Hanafy et. al (2002) on Myrtus communis. 

However using peat moss alone gave the shortest plantlet (6.50), lowest leaves number ( 10.12) and also 
fresh weight and dry weight (15.20, 5.0 g). Similar results obtained by Sawsan et. al (2010), they found that peat 
moss alone gave the shortest plantlet and lowest leaves number of Gardenia  jasminoides.    
 
Table 4: effect of soil mixture on morphological characters of acclimatized plants of Mahogany (swietenia macrophylla) . 

                   Morophological  characters 
 
 
Soil mixture 

 
 

Survival% 
 
 

Plantlet 
length (cm) 

No. of  
Leaves 

 

F.w. of shoot 
(g/explant) 

D.w. of 
shoots 
(g/explant) 

Peat moss 100 6.50 10.12 15.20 5.00 
Peat+clay(1:1) 100 12.00 17.30 23.00 7.30 
Peat +sand (1:1) 100 11.10 16.20 25.00 7.20 
Peat + sand + clay (1:1:1) 100 14.20 19.00 27.11 8.90 
L.S.D.5 % N.S 1.70 1.19 1.17 1.22 

 
Conclusion:  

 
Addition of combination of BAP and 2ip to MS culture medium allowed to improve the multiplication of 

axillary shoots of big-leaf mahogany which was difficult when these cytokinins were used alone. While transferred 
plantlets to half strength of MS medium supplemented with 2mg/L IBA enhanced root formation. Also hardening of 
plants on soil mixture consists of peat + sand + clay ( I:1:1) gave the best results in ex vitro morphogenesis. These 
may help to optimize a considerable protocol for mass propagation of Mahogany (Swietenia  macrophylla) 
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