
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: denis_tange2005@yahoo.com; 

 
 

Journal of Applied Life Sciences International 
 
23(9): 1-9, 2020; Article no.JALSI.60886 
ISSN: 2394-1103 

 
 

 

 

Response of Some Cameroonian Cocoyam 
Xanthosoma sagittifolium (L.) Schott. Cultivars/ 

Landraces to Tissue Culture Techniques  
 

Dominic Kumbah Njualem1,2, Tange Denis Achiri3*, Tiozang Nangni Florente2, 
Abdulai Assan Nkuh4, Eugene Lendzemo Tatah2 and Fornkwa Victorine Yaya5 

 
1
School of Tropical Agriculture and Natural Resource, Catholic University of Cameroon, P.O. Box 782, 

Bamenda, NWR, Cameroon. 
2
Department of Crop Production Technology, College of Technology, University of Bamenda, 

Cameroon. 
3
Department of Plant Protection, Faculty of Agriculture, Cukurova University,  

01330 Balcali/Adana, Turkey. 
4Department of Plant Protection, Faculty of Agronomy and Agricultural Sciences,  

University of Dschang, Cameroon. 
5Institute of Agricultural Research for Development (IRAD), Bambui Center, P.O. Box 80 Bamenda, 

NW Region, Cameroon. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. Authors DKN, TNF and FVY designed 
the study. Author TDA performed the statistical analysis, wrote the protocol and wrote the first draft of 
the manuscript. Authors DKN, TNF, AAN and ELT managed the analyses of the study. Authors TDA 

and TNF managed the literature searches. All authors read and approved the final manuscript. 
 

Article Information 
 

DOI: 10.9734/JALSI/2020/v23i930182 
Editor(s): 

(1) Dr. Shiamala Devi Ramaiya, Universiti Putra Malaysia, Malaysia. 
Reviewers: 

(1) Olawale Olatidoye, Yaba College of Technology, Nigeria. 
(2) Kolawole Matthew Akinyemi, Obafemi Awolowo University, Nigeria. 

Complete Peer review History: http://www.sdiarticle4.com/review-history/60886 
 
 
 

Received 29 June 2020 
Accepted 04 September 2020 
Published 15 September 2020 

 
 

ABSTRACT 
 
Aims: This study was aimed at exploring tissue culture technique as a tool for mass propagation of 
some Cameroonian cocoyam (Xanthosoma sagittifolium) cultivars/landraces (red, yellow and white 
skin colour). 
Study Design: The experiment was laid out in a completely randomized design with three 
treatments in four replications. 
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Place and Duration of Study: The study was conducted in the tissue culture laboratory of the 
Institute of Agricultural Research for Development, Bambui, Cameroon, in the first half of                  
2018. 
Methodology: Explants were gotten from three Cameroonian cocoyam landraces (red, white and 
yellow skin colour). Shoot tips were excised and cultured on Murashige and Skoog (MS)         
medium supplemented with 30 g of sucrose, 5ml of ascorbic acid, 4ml of 6- benzylaminopurine 
(BAP 1mg/l), 1 ml indole-3- acetic acid (IAA 1 mg/l) and 6 g of agar at pH of 5.8±0.1 for shoot 
initiation and proliferation. Data was collected after 4 weeks (number dead, number rooted, number 
of roots, number of buds) and 12 weeks (number of leaves, shoot length, number contaminated) of 
initiation.  
Results: All the landraces responded positively to the growth media since none died. The number 
of explant rooted did not vary significantly (p > .05). The highest number of roots and buds were 
from the white cultivar, followed by the red cultivar. Analysis of variance revealed significant 
differences (p = .05) in most of the parameters measured except for number rooted. Highest 
numbers of leaves and shoot length were recorded from the red cultivar, followed by the yellow and 
white cultivars. However, the white cultivar (4.2) was more susceptible to pathogen than the yellow 
(3.5) and red (2.67) cultivar (F = 19.13, df = 2, 8, p < .001. 
Conclusion: Cameroonian cocoyam cultivars responded positively as far as growth parameters 
are concern on growth media. It is recommended that the three cocoyam cultivars be followed from 
growth media to the field and evaluate their growth and yield parameters.  
 

 
Keywords: Cocoyam; cultivar; explant; tissue culture; IRAD Bambui; Xanthosoma sagittifolium. 
 
1. INTRODUCTION  
 

Cocoyam Xanthosoma sagittifolium (L.) Schott 
belongs to the family Araceae, grown in tropical 
and subtropical regions in moist and shady 
habitats [1]. It isbelieved that cocoyam                 
originated from tropical America and was 
introduced to tropical Africa in 1840 [2].      
Cocoyam is grown mostly for its edible corm, 
cormels and leaves [3]. The corms, cormels and 
leaves are important sources of carbohydrate 
and other minerals for human and animals. 
Cocoyam has high carbohydrate content (70 – 
80%) in the form of digestible starch [4]. 
According to [5], this high digestible starch 
content provides energy and increases satiety in 
consumers. Cocoyam also contains a  
reasonable amount of good quality protein, 
vitamin C, thiamine, riboflavin, niacin and some 
essential amino acids [6,7]. In West Africa, 
cocoyam is an important root crop [8]. In 
Cameroon in particular, cocoyam, which is the 
third most cultivated food after cassava and 
plantain [9] plays both a nutritional and a cultural 
role, with a specialized method of preparation 
from different parts of country with very strong 
traditional and historical links. The leaves, corm 
and cormels are consume in different forms as 
highlighted in Table 1. With over 10 million tons 
of cocoyam produced in 2012, cocoyam has the 
potential to alleviate poverty and hunger, and can 
greatly contribute to food security [9]. Cocoyam 

like many other aroids is neglected and 
underutilized, receiving very little research 
attention [10]. Research conducted so far has 
been focusing on food qualities: chemical, 
pasting and functional properties of starches and 
flour by traditional methods [11-15]. Despite the 
health and economic benefits of cocoyam, 
production has been stagnant for many years 
[16] as a result of low productivity and 
unavailability of planting material [17], fungal and 
viral disease infection [18] and high susceptibility 
to physical damage during harvesting leading to 
high postharvest losses. Hence, methods that 
are more sensitive are needed to improve 
production of cocoyam by making planting 
material affordable and readily available. In 
Cameroon [19] and [20] identified Cameroon 
cocoyam as belonging to the species X. 
sagittifolium and categorized them into white, red 
and yellow cultivars depending on the colour of 
the tuber skin. Njualem et al. [21] has                
reviewed the importance of tissue culture 
techniques and micropropagation in commercial 
agriculture. This study was conducted to 
determine the response of three common 
indigenous Cameroonian cocoyam cultivars               
on growth media.  We believe that the findings      
of this study will contribute knowledge relevant 
for micropropagation of cocoyam with the 
ultimate goal of mass propagation of high quality 
planting material for the Cameroonian cocoyam 
industry.  
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Table 1. Some Cameroonian delicacies from cocoyam 

 
Common name Photo Description 

Porridge 
cocoyam 

 

Peeled cocoyams, boiled with some vegetable 
(bitter leaf), dry fish and other traditional 
condiments. Best eaten with the hands. 

Achu 

 

Boiled cocoyam, peeled and pounded in a 
mortar, then moulded in a circular fashion. 
Soup made of palm oil and some fish/meat is 
added. Best eaten with the hand. 

Cocoyam fufu 

 

Peeled and boiled cocoyam is pounded into a 
soft malleable elongated/oval/spherical shape 
fufu. It is eaten with soup or vegetable. Best 
eaten with the hands. 

Ekwang 

 

Grated cocoyam is folded in cocoyam leaves. 
Then cooked with palm oil, dried fish and other 
condiments. Best eaten with the hands. 

Kwacoco and 
banga soup 

 

Grated cocoyam is folded in plantain leaves 
and boil. It is eaten with palm oil (banga) soup. 
Best eaten with the hands. 

kwacoco 

 

Grated cocoyam, mixed with palm oil with dried 
fish and other condiments as additions, then 
folded in plantain leaves and boiled. 
Sometimes eaten with tomato sauce. 

Cocoyam and 
vegetable 

 

Peeled and boiled cocoyam. Eaten with 
vegetable. Best eaten with the hands. 

Cocoyam and 
palm oil 

 

Peeled and boiled cocoyam. Eaten with palm 
oil. 

Roasted 
cocoyam 

 

Roasted cocoyam. Eaten with roasted plum. 
Very common on roadsides. 
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2. EXPERIMENTAL DETAILS 
 

2.1 Study Location and Source of 
Planting Material 

 

The study was carried out at the tissue culture 
laboratory of Bambui Regional Center of the 
Institute of Agricultural Research for 
Development (IRAD-BRC), located at the 
Western highlands in the NorthWest Region. The 
Bambui Regional Center is located at latitudes 
630° N, longitude 10 15° E on an altitude of 1600 
m above sea level. The study was carried out 
from March 14

th
 to August 14

th
 2018. Three 

cocoyam cultivars (red, white and yellow skin 
colour) were used for the study (Fig. 1). The red 
and white skin were collected from Nkongsamba 
(Littoral Region) and the yellow skin from Bambili 
(North West Region). More than 80.0% of the 
inhabitants are farmers. Here, plantain, cocoyam, 
rice, maize, and beans play a huge role in their 
every diet and energy sources. 
 

2.2 Sterilization of Equipment and 
Materials 

 

Prior to medium and stocks preparation, all 
equipment including distilled water, baby food 
jars and the materials used for culture initiation 
such as; forceps, cotton, A4 papers, and scalpels 
were sterilized in a pressure pot, at a 
temperature of 121°C and at a pressure of 103.4 
Kpa for 20 minutes. 
 

2.3 Stock and Medium Preparation 
 

The stocks were prepared according to the 
international potato center´s (CIP) protocol [22] 
with slight modifications [21]. The culture medium 
was prepared according to [23] and 
supplemented with 1mg/l 6- benzylaminopurine 
(BAP),1 mg/l indole-3-acetic acid (IAA), 0.1 g/l 

myo-inositol, 30 g/l sugar and 5 ml ascorbic acid 
stock. The procedure used is outline in [21]. 
 

2.4 Preparation and Sterilization of 
Explant 

 
The explants were prepared from plants 
harvested directly from the farm. The roots were 
cleaned, cormels and leaf sheaths reduced and 
cut off until only the shoot tip of the plants was 
left. Shoot tips of each cultivar were submerged 
in a well labeled beaker filled with tap water to 
prevent dehydration of the explants. The 
explants were washed thoroughly under running 
tap water using a brush to remove all soil and 
debris. Two solutions were used to sterilize the 
explants inside the laminar flow hood: (1) 96% 
alcohol for 2 minutes followed by (2) 30% sodium 
hypochlorite with a few drops of tween 80 for 15 
mintues which was prepared by putting 300 ml of 
sodium hypochlorite (la Croix) in a 1000 ml 
measuring cylinder then sterile distilled water 
was added to make it up to 1000 ml and 20 
drops of tween 80 added. After sterilization of the 
explants, they were thoroughly rinsed 3-4 times 
with sterile distilled water. 
 

2.5 Shoot Tip Excision 
 
This was done under a laminar flow hood 
previously swapped with 70% alcohol. Using a 
blade mounted on a blade holder and forceps, 
the shoot tip of 10 x 2 x 6mm with 3-4 leaf 
primordial was obtained. The shoot tips were 
placed on the medium in an upright position. The 
jars were labelled and incubated in the growth 
room at a temperature of 25°C ± 2 with a 
photoperiod of 16 hr/day and allowed to grow for 
90 days during which data were collected. The 
cultures were transferred to a fresh medium four 
weeks after initiation. 
 

   
 

Fig. 1. Some cocoyam cultivars/landraces used in the study; (A) red skin cocoyam, (B) white 
skin cocoyam, and (C) white skin cocoyam 

 



 
 
 
 

Njualem et al.; JALSI, 23(9): 1-9, 2020; Article no.JALSI.60886 
 
 

 
5 
 

2.6 Data Collection and Analyses 
 
Data was collected on (1) number of dead 
explant, (2) number of rooted explant four weeks 
after initiation, (3) number of roots four weeks 
after initiation, (4) number of leaves of each 
explant four weeks after initiation, (5) shoot 
length using a graduated ruler at the end of the 
study, and (6) number of shoots contaminated by 
visual inspection. The experiment was laid in a 
completely randomized designed (CRD) with 
three replicates. The data was analyzed using, 
the Statistical Package for Social Science 
(SPSS) (vers. 23.0) One-way analysis of 
variance (ANOVA) was used to compare if there 
were significantly different means. Means 
significantly different were separated using the 
Duncan’s Multiple Range Test (DMRT) at 
probability level 0.05. Excel 2016 was used to 
plot the graphs. 

 
3. RESULTS  
 

3.1 Number of Dead Explant, Number 
Rooted, Number of Roots and Number 
of Buds on Explants of Three 
Cocoyam Cultivars/Landraces on 
Growth Media 

 
The number of dead explant was zero for all 
cocoyam cultivars. Consequently, no statistics 
was conducted (Table 2). The number of rooted 
explant did not vary significantly (F = 0.530, df = 
2, 8, p = .593). The highest number of rooted 
plant was 1.083 from the yellow cocoyam cultivar 
(Table 2). The number of roots per explant was 
significantly different (F = 3.252, df = 2, 8, p = 
.046). white cocoyam produced the highest 
number of roots (7.3), followed by yellow 
cocoyam (4.0) and red cocoyam (3.3) (Table 2). 
The number of buds was also significantly 
different (F = 1.981, df = 2, 8, p = .05). The 
number of buds was highest (4.4) for white 
cocoyams, followed by red cocoyam (3.86) and 
yellow cocoyam (1.75). 

 
3.2 Numbers of Leaves 
 
The number of leaves on the explant after 12 
weeks of culturing is shown in Fig. 2. The mean 
number of leaves varied with cocoyam 
cultivar/landrace (F = 1.505, df = 2, 8, p = .023). 
The number of leaves ranged from 2.7 (white 
cocoyam) to 3.75 (yellow cocoyam) and 4.4 for 
red cocoyam. 
 

3.3 Shoot Length (cm) 
 
The shoot length of some Cameroonian cocoyam 
cultivars/landraces after 12 weeks of culturing is 
presented in Fig. 3. The analysis revealed that 
shoot length varied with cultivar/landrace (F = 
3.845, df = 2, 8, p = .031). Red cocoyam 
cultivar/landrace produced the longest shoot 
length (7.1 cm). The shoot length for the white 
and yellow cocoyam cultivar/landraces were 4.68 
and 5.25, respectively. 

 
3.4 Number of Shoots Contaminated  
 
The number of shoots contaminated after 12 
weeks of culturing varied with cocoyam cultivar 
(Fig. 4). The variation in the mean number of 
shoots contaminated ranged from 4.2 in               
white landrace to 2.67 in red landrace. The 
ANOVA indicated significant differences (F = 
19.13, df = 2, 8, p < .001) in the number of 
shoots contaminated per cocoyam landrace. 
 
4. DISCUSSION 
  
The role of cocoyam as a source of carbohydrate 
and some vital minerals cannot be over 
emphasized [24] especially in Cameroon and 
Nigeria were it serves as a major staple [9,25] 
Mass production of these cocoyam 
cultivars/landraces to meet domestic and 
international markets require novel techniques. 
One such technique is tissue culture. Tissue 
culture is an easy way to rapid and mass 
propagate plantlets of tuberous crops and a 
simple method of preserving the valuable 
germplasm [21]. However, the use of growth 
media is delicate and expensive compared to 
other conventional methods [26]. In the current 
study, no explant died on the growth media. This 
implies that mass propagation of Cameroonian 
cocoyam landraces is almost guaranteed on a 
growth media. This has huge cost implications. 
All cultivars performed the same as the 
parameter number of rooted explant is 
concerned. However, the number of roots from 
white cocoyam cultivar was very high. In fact, the 
number of roots on white cocoyam cultivar is 
almost twice that of yellow cocoyam cultivar. This 
particular trend was observed on the parameter 
number of buds. This finding suggest that not 
only are these cultivars different morphologically 
[19,20] but are different in their response to 
growth media. Comparing the three landraces, 
white cocoyam cultivar can be considered to 
have a high regenerative capacity which can be 



 
 
 
 

Njualem et al.; JALSI, 23(9): 1-9, 2020; Article no.JALSI.60886 
 
 

 
6 
 

attributed to genotypes of the cultivars. Hence 
the rate of bud proliferation is cultivar dependent 
[27]. Mbouobda et al. [16] suggest that red and 

white cultivars are closer to each in terms of 
growth and morphology other than to the yellow 
cultivar as evident in the current study.  

 
Table 2. Mean (± s.e) Number of dead explant, number rooted, number of roots and number of 

buds on explants of three cocoyam cultivars/landraces on growth media 
 

Cocoyam 
cultivar/landrace 

Number dead Number rooted Number of roots Number of buds 

White cocoyam 0.0 0.80 ± 0.13 a 7.30 ± 1.54 a 4.40 ± 1.34 a 
Red cocoyam 0.0 0.867 ± 0.16 a 3.267 ± 0.81 b 3.867 ± 0.97 a 
Yellow cocoyam 0.0 1.083 ± 0.26 a 4.0 ± 1.21 ab 1.75 ± 0.52 b 
F - 0.530 3.252 1.981 
P - .593 .05 .05 

Means with the same letter(s) in the same column are not statistically different (DMRT, p < .05) 

 

 
 
Fig. 2. Number of leaves on some Cameroonian cocoyam cultivars/landraces on growth media 

Mean bars with the same letter(s) are not significantly different (DMRT, p < .05) 

 

 
 

Fig. 3. Mean number of shoot length of some Cameroonian cocoyam cultivars/landraces on 
growth media 

Mean bars with the same letter(s) are not significantly different (DMRT, p < .05) 
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Fig. 4. Mean number of contaminated shoots of some Cameroonian cocoyam 
cultivars/landraces on growth media 

Mean bars with the same letter(s) are not significantly different (DMRT, p < .05) 
 

The number of leaves was significantly different 
with red cocoyam cultivar having the highest 
number of leaves. Since the leaves are the 
photosynthetic organs of the plant, it can be 
inferred that red cocoyam cultivar will produce 
larger corms than the others. For the number of 
leaves, red cocoyam and yellow cocoyam 
cultivars had similar performances compared to 
the white cultivar. This finding suggest that red 
and white cultivars are not always closer to each 
other more than to the yellow cocoyam cultivar 
as purported by [16], probably due to some 
genetic closeness amongst the cultivars. Shoot 
length (cm) parameter followed a similar trend as 
the number of leaves. The shoot length for the 
red cocoyam cultivar was highest and closer to 
that of the yellow cultivar compared to the white 
cultivar. This discrepancy can be explained 
based on the different genotypes [28]. In 
addition, [29] argues that such discrepancies can 
also be explained by concentration and 
combination of cytokinin and auxin in the culture 
media. 
 

The number of shoots contaminated was 
significantly different for the different cultivars. 
The findings suggest that white cocoyam cultivar 
was most susceptible to pathogen. This high 
degree of susceptibility of the white cocoyam 
cultivar to pathogen could explain why the white 
cocoyam cultivar had the lowest shoot length and 
number of leaves. A diseased plant cannot 
function very well as relatively healthier plants 
[30]. Interestingly, the number of roots and the 
number of buds (which were measure four weeks 

after initiation) were higher in the white cultivar 
than in the red and yellow cocoyam cultivar. It is 
clear from the current study that the white 
cocoyam cultivar does better on growth media for 
early measured parameters but eventually get 
diseased (because of high susceptibility to 
pathogens) and performs poorly for late measure 
parameters (number of leaves, length of shoots, 
number contaminated). 
 

5. CONCLUSION 
 
This study concludes that the different 
cultivars/landraces of Cameroonian cocoyam 
respond differently to growth media. Low 
mortality and disease infestation of the explants 
on growth media are positive indications that 
planting material of these cocoyam cultivars can 
be mass produced. For further research, it would 
be fascinating to follow these cultivars from 
growth media to the field and evaluate growth 
and yield parameters in order to improve and 
increase a holistic understanding of the role of 
tissue culture in the Cameroonian cocoyam food 
chain.   
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Damilola O, Bodunde OJ, Olufemi AA, 

Amoo IA. Chemical composition of red and 

a

b

c

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

White Yellow Red

N
u

m
b

er
 o

f 
sh

o
o

ts
 c

o
n

ta
m

in
at

ed



 
 
 
 

Njualem et al.; JALSI, 23(9): 1-9, 2020; Article no.JALSI.60886 
 
 

 
8 
 

white cocoyam (Colocosia esculenta) 
leaves. Int. J. Sci and Res. 
2013;2(11):121-126. 

2. Alamu S, McDavid CR. Production of 
flowering in edible aroids by gibberellic 
acid. Trop. Agric. 1978;55:81-86. 

3. Pinto FJ, Onwaeme JB. Food values of 
breadfruit, taro leaves, coconut and sugar 
cane”. FAO plant production and protection 
paper 126, FAO. Rome. 2000;268. 

4. Onwueme IC, Charles WB. Utilization, 
socio-economic perspective and future 
prospects. In: Onwueme IC, Charles WB, 
editors. Tropical root and tuber crops: 
production, perspectives and future 
prospects. FAO Plant Production and 
Protection Paper. 126th ed. Rome: FAO; 
1994. 

5. Owusu-Darko PG, Paterson A, Omenyo 
EL. Cocoyam (corms and cormels) an 
underexploited food and feed resource. J 
Agric Chem Environ. 2014;03(01):22-29. 

6. Grid MC. Minerals: Dietary need 
absorption, transport and excretion - 
Workshop Seminar. 2006;21-24. 

7. Lewu MN, Adebola PO. Comparative 
assessment of the nutritional value of 
commercially available cocoyam and 
potato in South Africa. J Food Qual. 
2010;33:461-476. 

8. Gudjonsdottir M, Boakye AA, Wireko-Manu 
FD, Oduru I. Characterization of red and 
white cocoyam (Xanthosoma sagittifolium) 
roots, flours and starches during heating 
by low field NMR. Proceedings of the XIII 
International Conference on the Application 
of Magnetic Resonance in Food Science. 
2016;49-53.  
DOI: 10.1255/mrfs.10 

9. Wesphal E, Embrecats J, Ferweerda JD, 
Van Gils-Meeus HAE, Mutsaers HJW, 
Wesphal SJMC. Cultures tropicales avec 
reference special au Cameroon. Pudoc 
Wageningen, Hollande; 1985. 

10. Adelekan BA. An evaluation of the global 
potential of cocoyam (Colocasia and 
Xanthosoma species) as an energy crop. 
Br J Appl Sci Technol. 2012;2(1):1-15. 

11. Perez EE, Breene WM, Bahnassey YA. 
Gelatinization profiles of Peruvian carrot, 
cocoyam and potato starches as measured 
with the Brabender viscoamylograph, rapid 
visco-analyzer, and differential scanning 
calorimeter. Starch-Stärke. 1998;50(1): 
14–16.   

12. Sefa-Dedeh S, Kofi-Agyir Sackey E. Starch 
structure and some properties of cocoyam 

(Xanthosoma sagittifolium and Colocasia 
esculenta) starch and raphides. Food 
Chemistry. 2002;79(4):435–444. 
Available:http://doi.org/10.1016/S0308-
8146(02)00194-2   

13. Sefa-Dedeh S, Agyir-Sackey EK. Chemical 
composition and the effect of processing 
on oxalate content of cocoyam 
Xanthosoma sagittifolium and Colocasia 
esculenta cormels. Food Chemistry. 
2004;85(4):479–487. 
Available:http://doi.org/10.1016/S0308-
8146(02)00244-3  

14. Ndabikunze BK, Talwana HAL, Mongi RJ, 
Issa-Zacharia A, Serem AK, Palapala V, 
Nandi JOM. Proximate and mineral 
composition of cocoyam (Colocasia 
esculenta L. and Xanthosoma sagittifolium 
L.) grown along the Lake Victoria basin in 
Tanzania and Uganda. Afr. J. Food. Sci. 
2011;5(4):248–254.  

15. Falade KO, Okafor CA. Physical, 
functional, and pasting properties of flours 
from corms of two cocoyam (Colocasia 
esculenta and Xanthosoma sagittifolium) 
cultivars. J Food Sci Technol. 2014;52(6): 
3440-3448.  
Available:http://doi.org/10.1007/s13197-
014-1368-9  

16. Mbouobda HD, Boudjeko T, Djocgoue PF, 
Tsafack TJJ, Omokolo DN. Morphological 
characterization and agronomic evaluation 
of cocoyam (Xanthosoma sagittifolium L. 
Schott) germplasm in Cameroon. J Biol 
Sci. 2007;7(1):27-33.  

17. Schafer LL. Improvement of cocoyam 
(Xanthosoma sagittifolium L. Schott) 
growing system in Bamilike land (West-
Cameroon). Cahier Agriculture. 1999;8:9-
20. 

18. Xu T, Omokolo ND, Tsala NG, Ngonkeu 
MEL. Identification of the causal agent of 
cocoyam root rot disease in Cameroon. 
Acta Mycol. Sin. 1995;14:37-45. 

19. Nzietchueng S. Xanthosoma sagittifolium 
(cocoyam) genus and production 
constraints: Case of root rot cause by 
Pythium myriotylum Drechsl in Cameroon. 
PhD Thesis. University of Yaounde, 
Cameroon; 1985. 

20. Ngouo LV, Nzietchueng S, Valet G. 
Inflorescence and floral organization, 
fertility and pollen germination at three 
Xanthosoma sp. cultivated in Cameroon. 
Agro. Afri. 1989;1:95-104. 

21. Njualem DK, Achiri TD, Yuninwenkeh AC, 
Abdulai AN, Yaya FV. Enhancing 



 
 
 
 

Njualem et al.; JALSI, 23(9): 1-9, 2020; Article no.JALSI.60886 
 
 

 
9 
 

micropropagation of some Cameroonian 
plantain (Musa paradisiaca L) 
cultivars/landraces. Int J Plant and Soil Sci. 
2019;28(6):1-10. 

22. Toledo J, Nelson Espinoza, Ali Golmirzaie. 
Management of in vitro Plantlets in potato 
seed production. Training manual. 
International Potato Center; 1998. 

23. Murashige T, Skoog F. A revised medium 
for rapid growth and bioassays with 
tobacco tissue culture. Physiol. Plant. 
1962;15:473-497. 

24. Onokpise OU, Wutoh JG, Ndzana X, 
Tambong JT, Meboka MM. Evaluation of 
cocoyam germplasm in Cameroon. In: 
Jamick, J., Perspective of new crops and 
new uses. Edited by ASHS Press. 
Alexandra, VA. 1999;394-396. 

25. Oguntowo O, Obadina AO, Sobukola OP, 
Adegunwa MO. Effects of processing and 
storage conditions of cocoyam strips on 
the quality of fries. Food Science and 
Nutrition. 2016;4(6):906-914. 

26. Prakash S, Savangikar VA. Low cost 
option for tissue culture technology in 

developing countries. Proceedings of 
Technical Meeting, August 26-30, 
FAO/IAEA Division of Nuclear Techniques 
in Food and Agriculture, Vienna. 2002:32-
45. 

27. Vuylsteke D, De Langhe E. Feasibility of in 
vitro propagation of bananas and 
plantains. Tropical Agriculturist. (Trinidad). 
1985;62:323-328. 

28. Rahman S, Biswas N, Hassan MM, Ahmed 
AG, Mamun ANK, Islam MR, 
Moniruzzaman M, Haque ME. 
Micropropagation of banana (Musa sp.) cv. 
Agnishwar by in vitro shoot tip culture. Intl. 
Res. J. Biotech. 2013;4(4):83-88. 

29. Ferdous MH, Masum BAA, Mehraj H, 
Taufique T, Jamal-Uddin AFM. BAP and 
IBA pulsing for in vitro multiplication of 
banana cultivars through shoot-tip culture. 
J Biosci Agric Res. 2015;03(02):87-95. 

30. Al-Sadi AM. Variation in resistance to spot 
blotch and the aggressiveness of Bipolaris 
sorokiniana on barley and wheat cultivars. 
J Plant Pathol. 2016;98:97-103.  
DOI: 10.4454/jpp.v98i1.029 

_________________________________________________________________________________ 
© 2020 Njualem et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/60886 


