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ABSTRACT 

The prospect of Moringa oleifera being used in afforestation projects in Nigeria will increase 

the demand for its seedlings which are mostly produced through seed propagation. However, 

the need to have alternative sources of seedlings production other than through the use of its 

seeds is imperative in other to meet the demand. In view of this, investigation on the effect of 

different media on seed germination and in-vitro propagation of Moringa oleifera towards the 

development of protocol for its mass production was carried out. Four basal media (full 

strength) which include Murashige and Skoog (MS), Woody Plant Medium (WPM), Driver 

and Kuniyuki (DKW) and Preece were prepared following standard procedures with 25 

replicates each and used for initial seed germination trial. Half strength MS basal medium 

supplemented with BAP at four rates (0.0, 0.5, 1.0 and 1.5 mg/l) were used for subsequent 

shoot induction and proliferation. Recently matured dried seeds of M. oleifera were collected, 

de-coated, surface sterilized and inoculated. At 4 weeks after inoculation (WAI), maximum 

germination (84%) was observed in Preece medium while other media gave lower results. 

MS and DKW had 60% each while 56% was obtained in WPM. It was also observed from 

the shoot induction experiment that at 4 WAI, the number of shoot produced by the 

treatments were similar nonetheless, medium with no supplement (0.0 mg BAP/L) gave 

significantly (p≤ 0.05) higher average number of roots (2.2) and average number of nodes 

(3.2) than others which have comparable results. Moreover, the longest shoot length (2.8cm) 

was produced by the same 0.0 mg BAP/L medium although similar to 0.5 mg BAP/L 

medium value (2.3) while 1.0 mg BAP/L and 1.5 mg BAP/L supplemented medium gave 

lower related results. The results showed that Preece basal medium was preferred for seed 

germination of the species over other medium used while its shoot induction and growth 

requires no or little BAP addition.  
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INTRODUCTION 

The survival and livelihood of many people depend on trees and their products. Moringa 

oleifera is a fast-growing tropical perennial soft-wooded tree with a long history of traditional 

medicine and culinary uses (Saini et al., 2012). The species is widely recognized and 

cultivated for its high nutritional value. It is an enriched source of essential human vitamins 

and minerals capable of alleviating malnutrition worldwide (Martin, 2007; Shokoohmand and 

Drew, 2013). Its seeds can be consumed either fresh or after it has been processed. It can also 

be used for water purification when powdered (Kardam et al., 2010). Moreover, the seed is a 

good source of sweet oil and it is used for various purposes (Salem, 2016). Generally, the tree 

is a drought tolerant species, which grows in almost all types of well-drained soil (Eufrocinio, 

2010) and suitable for mitigating the effects of climate change by increasing the vegetation 

cover. For this reason the tree is selected as one of the most suitable species for the 

afforestation program going on in Nigeria.  

Traditionally, Moringa plant has been propagated by seed and vegetative means. However, 

the alternative use and increasing demand of its seeds serves as a limitation for the method. 

Hence the use of tissue culture methods became necessary in order to satisfy its seedling 

demands at any point in time. Presently, several protocols have been established for this 

purpose nonetheless, the reproducibility of these has not been achievable partly due to 

provenance difference and material used hence the need to develop suitable protocol for 

sustainable growth of Moringa plant in this part of the world. In view of the above, this 

research was conducted to assess the effect of the use of different media on seed germination 

and the in-vitro shoot growth of Moringa oleifera. 

MATERIALS AND METHODS 

The study was conducted at the Biotechnology Section of Bioscience Department, Forestry 

Research Institute of Nigeria (FRIN), Jericho Hill, Ibadan, Nigeria. The Institute is located on 

the longitude 07o23'18 N to 07o23'43N and latitude 03o51'20E to 03o23'43E (FRIN, 

2015). Four basal media (full strength) were prepared following standard procedures and 

used for initial seed germination trial. These include MS (Murashige and Skoog, 1962), 

Woody plant medium (WPM) (Lloyd and McCown, 1981), DKW (Driver and Kuniyuki, 
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1984 and McGranahan et al., 1987) and Preece (P) (Preece et al., 1989). Their pH were 

adjusted to 5.8, gelled by 0.7%/l Agar and autoclaved at 121C for 15mins. Recently matured 

dried pods of M. oleifera were collected from tree improvement Section of the Institute. The 

pods were immediately opened and the seeds extracted. The seeds were then de-coated and 

surface sterilized. The seeds were soaked in 70% Ethanol for 5mins, rinsed 3 times with  

distil H2O followed by addition of 2 drops of tween 20 and 10% hypochlorite solution for 

15mins. The seeds were then rinsed 5 times with distil H2O and then dried on sterile petri 

dish having filter paper. 25 tubes containing 5mls each of the media were inoculated with the 

sterilized Moringa seeds under pre-sterilized laminar air flow hood. The tubes were sealed 

using parafilm and kept in the growth room under cool 16hrs light/8hrs dark photoperiod.  

Half strength MS basal medium was prepared following stated reference (Murashige and 

Skoog, 1962) and supplemented with BAP at four rates. These were 0.0, 0.5, 1.0 and 1.5 mg/l 

making up four treatments (A-D) having 8 replicates each (Table 1). The shoot tips and nodal 

segments of the in-vitro grown Moringa plants from the initial seed germination trial were 

excised at 8 weeks after germination and inoculated on each treatment. The inoculated 

explants were place in the growth room under same condition as stated before. 

Table 1: Treatment structure for experiment 2 

Treatments Composition 

A 0.0 mg BAP/L 

B 0.5 mg BAP/L 

C 1.0 mg BAP/L 

D 1.5 mg BAP/L 

Both experiments were laid out in a completely randomised design (CRD). Data collected on 

weekly basis on the seed germination trial was percentage of germinated seeds/medium while 

shoot length (cm), number of axillary shoots, number of nodes and number of roots were 

assessed at 3rd and 4th weeks after inoculation (WAI) on the shoot induction experiment. The 

shoot length was measured with the aid of a metre rule from the medium surface to the shoot 

tip while other parameters were obtained by counting. The data collected were subjected to 
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analysis of variance while significantly different means separated with least significant 

difference (L.S.D) at p≤0.05. 

RESULTS AND DISCUSSION 

Effects of different medium on seed germination 

The results of the effect of different media on the germination of M. oleifera seeds presented 

in Figure 1 revealed that maximum percentage germination (84%) was observed in Preece 

medium at 4th weeks after inoculation while other media gave lower comparable results. 60% 

was obtained from both MS and DKW while 56% was obtained in WPM. This could be 

attributed to the composition of the Preece medium compared with others. Preece basal salts 

is a hybrid medium composed of 1/2 Lloyd and McCown's Woody Plant Medium (WPM) 

and 1/2 Driver and Kuniyuki Basal Salts (DKW). Since all the media contained the necessary 

nutrients required for normal growth and development of the plants (Ssyed et al., 2013) thus, 

it could be inferred that the variation in the concentration of these nutrients in the media 

accounted for the observed differences in their support for the seed germination.   

 

Figure 1: Effect of different media on the germination of M. oleifera seeds.  
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Shoot induction and Proliferation 

Subsequent to the seed germination results, Preece basal medium supplemented with the 

same levels of BAP as for MS medium was initially used for shoot induction. However at 3rd 

WAI, it was observed that the explants did not survived as they all shrank and turn from 

green colour to pale yellow and later bleached completely. Consequently, MS medium was 

then tried. 

Table 2, Figure 2 (A to D) and Fig. 3 showed the results of the effect of BAP supplemented at 

different rates on the growth of shoot tips/nodal segments of M. oleifera at 4th WAI. It was 

observed that the numbers of shoots produced by the treatments were similar nonetheless; the 

medium with no growth regulator (0.0 mg BAP/l medium) gave significantly (p≤ 0.05) 

higher average number of roots (2.2) and nodes (3.2) than others which have comparable 

results. Moreover, the longest shoot length (2.8cm) was produced by same hormone free 

medium (0.0 mg BAP/l) though similar to what was obtained from medium added 0.5 mg 

BAP/l while medium supplemented with 1.0 mg BAP/l and 1.5 mg BAP/l gave related 

results. Consequently, the plantlets were multiplied by sub-culturing onto freshly prepared 

MS (50% basal salts) medium not supplemented with any plant growth regulators and it was 

observed that the plant rooted and had good growth Figure 3.  

The observed better growth from 0.0 mg BAP/l medium indicated that the shoot 

multiplication of M. oleifera required low nutrient medium such as half strength MS basal 

salts with no hormone supplements. This result could be attributed to the endogenous 

hormonal content in the nodal segments (Salem, 2016) together with the physiological and 

morphological growth features of the species in-vivo. This results was similar to that of some 

authors including Zulaliya, (2017) who obtained maximum shoot length from half strength 

MS medium free of growth regulators (GR) and Thidarat et al., (2012) who reported 100% 

shoot formation though from full strength MS basal medium without GR. Moreover, the 

observed rooting from the un-supplemented treatment corroborated the findings of others but 

differ from some (Saini et al., 2012 and Eufrocinio, 2010) who only had rooting in the 

presence of auxin addition.  
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Table 2: Effect of different BAP concentrations on the growth of in-vitro cultured M. 

oleifera shoot/nodal cuttings at 4th WAI  

Treatments No of Shoot No of Roots No of Nodes shoot length (cm) 

A (0.0 mg BAP/l) 1.3 2.2 3.2 2.8 

B (0.5 mg BAP/l) 1.5 0.0 1.5 2.3 

C (1.0 mg BAP/l) 1.2 0.0 0.5 1.1 

D (1.5 mg BAP/l) 1.0 0.0 0.8 1.2 

L.S.D @ (0.05) ns 1.4 1.5 1.1 
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Figure 2. A: Rooted M. oleifera plantlet from hormone free (0.0 mg BAP/l) medium; B: 

Grown M. oleifera plantlet from 0.5 mg BAP/l supplemented medium; C: Grown M. oleifera 

plantlet from 1.0 mg BAP/l supplemented medium; D: Grown M. oleifera plantlet from 1.5 

mg BAP/l supplemented medium  

 

 

 

 

 

 

 

 

 

 

 

Figure 3; Grown sub-cultured M. oleifera shoot tips/nodal segments on ½ strength MS blank 

medium at 4 weeks after inoculation.  
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CONCLUSION 

From the results obtained, it can be concluded that nutrients requirement for M. oleifera seed 

germination differs from that needed for shoot induction and proliferation when raised in-

vitro. The higher percentage seed germination obtained from Preece medium showed that it is 

a preferred and better growth medium for in-vitro seed germination of the species over MS, 

DKW and WPM. Moreover, the better explant growth obtained in terms of number of roots, 

number of nodes and shoot length (cm) from hormone free (0.0 mg BAP/l) medium and 

higher number of axillary shoots from 0.5 mg BAP/l medium indicated that growth medium 

for multiple shoot proliferation requires no or minimal cytokinin supplement like BAP while 

auxin is not necessarily required for root induction for in-vitro raising of M. oleifera from 

shoot tips/nodal segments. 
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