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ABSTRACT 

Annona muricata is a recognized medicinal plant species. Despite its usefulness, adequate 

attention has not been given to its propagation and cultivation. Therefore, this study investigates the 

effect of some rooting hormones on juvenile stem cuttings of Annona muricata. Uniform, healthy, single 

node leafy stem cuttings were obtained from eighty (80) uniformly growing seedlings. The cuttings were 

treated with 1mg/ml of Indole Acetic Acid (IAA), 1 mg/ml of Indole Butyric Acid (IBA), coconut water 

and distilled water as control, using the quick dip method. The percentage survival of the cuttings, 

percentage of die back, number of new roots formed per cutting, length of new roots formed, and number 

of new shoot were assessed after 60 days. Results obtained revealed that the species responded 

differently to the four treatments. Coconut water had the highest survivor percentage (100%) and IBA 

had the lowest (25%). Coconut water had the highest mean number of roots (5.25) and IBA had the least 

(1.75), but there was no significant difference between the values obtained from IBA and distilled water. 

IAA had the highest mean value (1.80) for new shoots, while IBA had the least value and there was no 

significant difference between the values obtained from coconut water and distilled water. Significant 

differences, however, did abound in the root length. Coconut water had the highest mean root length 

value (4.70 cm), followed by distilled water (1.95 cm), while IBA had 1.55 cm and IAA had the least 

value (0.80 cm). Thus the use of coconut water might enhance the development of stem cuttings of 

Annona muricata.  
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1.  INTRODUCTION 

 

Vegetative propagation technique by stem cutting has been recognized as a method of 

mass propagate ion of desirable plants for clonal plantation, reforestation and for commercial 

purposes (Follosco - Edminston 2002). Propagation by vegetative means is often the best way 

to preserve selected traits in tree species. It is also a mean of securing pathogen free plants. 

Other advantages that assure by this method include large number of plant production in shorter 

time period, irrespective of the season (Mulabagal & Tsay, 2004). Plant cell culture has been 

increasingly used as an alternative to the generation of conventional plant material (Robinson, 

1996, Awodele, 2009, 2013; Takahashi, 2006; Liaw, 2002; Chang, 2003; Coria-Téllez, 2018). 

Auxins are known to promote adventitious root development of stem cuttings, through 

their ability to promote the initiation of lateral root primodia and enhance transport of 

carbohydrates to cuttings’ bases (Hartmann et al., 2000). Local rooting hormone (Coconut 

water) has been used as a supplement in many laboratories to improve regeneration of plant 

cells (Maddock et al., 1983). Coconut water contains mainly water (94%) and growth promoting 

substances that can influence in vitro cultures including inorganic ions, amino acids, organic 

acids, vitamins, sugars, alcohols, lipids, nitrogenous compounds and phytohormones (Yong, et 

al., 2009). Also, Acha, et al., 2004 Agele, et al., 2010 asserted coconut water contains sugar, 

amino acid, myo-inositol, and micro constituents of phenyl urea for tree development. Hence 

this explains the reason why Cocogro, an extract of coconut water, that is less expensive than 

imported growth hormones but equally effective is usually utilized. 

 

 
 

Figure 1. Annona muricata Linn. (Annonaceae) 

 

 

Annona muricata is a plant with acceptable nutritional value as food products, source of 

medicinal and industrial product as well as contributing directly to food security and 

supplementary household income for small- and medium-scale farmers. The bark, leaves, fruits, 

http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=in+vitro
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=amino+acid
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=organic+acid
http://www.scialert.net/asci/result.php?searchin=Keywords&cat=&ascicat=ALL&Submit=Search&keyword=organic+acid
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roots, and seeds of this tree are known since long for various medicinal uses. The fruit and juice 

is used against worms and parasites, to cool down fevers, to increase lactation after childbirth. 

The seeds can be crushed and then used against internal or external parasites, head lice, 

and worms .The tea prepared from the leaves are used as a sedative and a soporific (inducer of 

sleep) in the West Indies and Peruvian Andes (Schultes and Raffau, 1990). Traditionally A. 

muricata is used in medicinal herbal drugs to cure various diseases such as diarrhea, cough, 

hypertension, rheumatism, tumors, cancer, asthma, lactagogue (fruit), malaria, tranquilizer, skin 

rashes, parasites, liver problems, arthritis (seed) etc. (Mortor, 1980). The roots and bark can be 

of aid for diabetes, but can also be used as a sedative. 

Despite the medicinal values of Annona muricata, information on its cultivation is scanty, 

scattered and mostly beyond the reach of farmer’s community. Hence, this study investigated 

the effect of some rooting hormones on the juvenile stem cuttings of Annona muricata.  

 

 

2.  MATERIALS AND METHODS  

2. 1. Study site   

The study was conducted in the green house of the Department of Plant Science and 

Biotechnology, Ekiti State University, Ado Ekiti, Nigeria. The University is located between 

latitude 24°33’S and longitude 25°54’E and elevated 994 m above sea level.  

 

2. 2. Experimental design    

The study was carried out in a completely randomized design (CRD) with four treatments 

via: Indole Acetic Acid (IAA), Indole Butyric Acid (IBA), coconut water and distil water as 

control. The experiment was replicated four times.  

  

2. 3. Procedure, planting and cultural practices 

Coconut water from fresh mature fruits was extracted by drilling holes through the two 

micropyles according to the method of Nasib et al., (2008).  The water was then filtered using 

Whatman filter paper. Seedlings of A. muricata were raised in the green house of the 

Department of Plant Science and Biotechnology, Ekiti State University, Ado-Ekiti, Nigeria. 

Uniform, healthy, two node leafy stem cuttings were obtained, at two months old, from eighty 

(80) uniformly growing seedlings. The cuttings were treated with 1mg/ml of IBA, 1 mg/ml of 

IAA, coconut water (according to Olaniyan et al., 2006) and distil water (control). The quick 

dip method, according to the standard procedure described by Hartman et al., (1997) was used. 

The single node cuttings were dipped into the hormones at the basal portion (0.5 cm) of the 

cuttings for about five (5) seconds and set in washed in sterilized river sand medium filled into 

experimental pots of 3 kg size perforated at the bottom. Watering was done twice daily with a 

knapsack sprayer. Manual weeding was carried out weekly to remove unwanted plants.  

 

2. 4. Data collection 

The cuttings were assessed for the following parameters after 60 days: percentage 

survival which was determined as the number of living plants per total cutting planted per 

treatment; percentage of die back, number of new roots formed per cutting, length of new roots 

formed, and number of new shoot.  
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2. 5. Statistical Analysis 

The data collected were subjected to one-way analysis of variance (ANOVA) and the 

means were separated at P ≤ 0.05 using Duncan’s Multiple Range Test (DMRT). All statistical 

analyses were done using SAS software, 1999 version. 

 

 

3.  RESULTS 

3. 1. Percentage survival and mortality of A. muricata 

 

Table 1. Percentage survivor and mortality of Annona muricata treated 

with rooting hormones 

 

Treatments Percentage Survivor (%) Percentage Mortality (%) 

1AA 50 50 

IBA 25 75 

COCONUT WATER 100 0 

DISTIL WATER 75 25 

Values with the same letter within the column are not significantly different at P ≤ 0.05 

 

Table 1 shows the effect of hormone type on percentage survival and mortality of A. 

muricata stem cuttings. The results revealed that significance differences abound among all the 

treatments on percentage survivor and mortality. The highest survivor percentage (100%) was 

recorded in cuttings treated with coconut water. This was followed by those treated with distil 

water (75%), cuttings treated with IAA had mean value for percentage survival of 50% while 

the least mean value for percentage survival of 25% was recorded in cuttings treated with IBA. 

 

 

3. 2. Effects of rooting hormone on early growth of Annona muricata stem cutting 

 

Table 2. Effects of rooting hormones on early growth of Annona muricata 

 

Treatments Number of roots New shoot Root length (cm) 

IAA 4.00 1.80 0.80 

IBA 1.75 1.00 1.55 

COCONUT WATER 5.25 1.25 4.70 

DISTIL WATER 2.00 1.25 1.95 

Values with the same letter within the column are not significantly different at P ≤ 0.05 
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Results of rooting hormone on early growth of Annona muricata in terms of number of 

roots, new shoots and root length were shown in Table 2. The highest mean value for number 

of roots (5.25) was recorded in coconut water treatment; IAA has an appreciable value of 4.00. 

While the least mean value of 1.75 was recorded in IBA which was not significantly different 

from distil water with mean value of 2.00. IAA had the highest mean value (1.80) for new shoot. 

Coconut water and distil water had the same mean value of 1.25 for new shoot, while the least 

mean value (1.00) for new shoot was recorded in cuttings treated with IBA. There was 

significant difference in root length as coconut water treatment had the highest mean value of 

4.70 cm, this was followed by distil water (1.95 cm), cuttings treated with IBA had mean value 

of 1.55 cm while IAA treatment recorded the least mean value of 0.80 cm.   

 

 

4.  DISCUSSION 

 

The results revealed that coconut water-treated seeds have the highest percentage of 

survival. Thus supporting the previous assertions of Yoon, et al., (2007); Aktar, et al., (2008); 

Nasib, et al., (2008); Baskaran, et al ., (2009); Cheong, et al., (2009); Pena-Ramirez, et al., 

2010 and Bhattacharya, et al., (2010) that coconut water can be used as a supplement in many 

laboratories to improve regeneration of plant cells. The findings also agree with Trevisan et al. 

(2005) who demonstrated the advantage of coconut water for stem elongation and plant 

development in fruit species.   

Distil water treatment (control) had a competitive value to that of coconut water and seeds 

treated with distilled water had better percentage survival than those one treated with synthetic 

hormones. Similar finding was reported by Adekola and Akpan (2012) that untreated cuttings 

performed better than those treated with hormones on survival and sprouting of J. curcas.    

The results of this study also revealed that highest number and length of roots were 

recorded in stem cuttings treated with Coconut water. Previous study revealed that coconut 

water contained sugar, amino acid, myo-inositol, and micro-constituents of phenyl urea that aid 

tree development (Acha et al., 2004 and Agele et al., 2010). Similarly Komamine et al., (1990) 

and Agele et al., (2010) asserted that that coconut water promotes root formation.   

This study revealed that new shoots were greatly influenced in cuttings treated with IAA 

than cuttings treated with other hormone. The study showed that IAA supported stem cutting 

development of this species to a certain degree. This agrees with previous assertion of Hartmann 

et al., (2000) who reported that auxins are known to promote adventitious root development of 

stem cuttings, through their ability to promote the initiation of lateral root primodia and enhance 

transport of carbohydrates to cuttings’ bases.  

 

 

5.  CONCLUSION 

 

Vegetative propagation serves as the best way to preserve selected traits in tree species. 

Though some synthetic hormones were known to promote adventitious root development of 

stem cuttings, the present study revealed that cuttings treated with natural hormone (coconut 

water) responded better than cuttings treated with other hormones, which is an indication that 

natural hormone is enough to initiate rooting in Annona muricata. Thus, the use of natural 

hormone to enhance the best development of the stem cuttings of this species is recommended.  



World News of Natural Sciences 23 (2019) 336-342 

 
 

-341- 

References 

 

[1] Acha, I. A., Shiwachi, H., Asiedu, R. and Akoroda, M. O. 2004. Effect of auxins on root 

development in yam (Discorea rotundata) vine. Tropical Science, 44: 80-84 

[2] Adekola, O. F and Akpan, I .G. 2012. Effects of Growth Hormones on Sprouting and 

Rooting of Jatropha Curcasl. Stem Cuttings. J. Appl. Sci. Environ. Manage. 16 (1), 168 

[3] Agele, S. O., Ayankanmi, T. G. and Kikuno, H. 2010. Effects of synthetic hormone 

substitutes and genotypes on rooting and mini tuber production of vine cuttings 

obtained from white yam (Dioscorea rotundata Poir). African Journal of Biotechnology, 

9(30), 4714- 4724 

[4] Aktar, S., Nasiruddin, K. M. and Hossain, K. 2008. Effects of different media and 

organic additives interaction on in vitro regeneration of Dendrobium orchid. J. Agric. 

Rural Dev. 6: 69-74 

[5] Baskaran, P., Velayutham, P. and Jayabalan, N. 2009. In vitro regeneration of Melothria 

maderaspatana via indirect organogenesis. In vitro Cell. Dev. Biol. Plant, 45: 407-413 

[6] Bhattacharya, S., Bandopadhyay, T. K. and Ghosh, P. D. 2010. Somatic embryogenesis 

in Cymbopogon pendulus and evaluation of clonal fidelity of regenerants using ISSR 

marker. Sci. Horticult. 123: 505-513 

[7] Cheong, E. J., Mock, R. and Li, R. 2009. Optimizing culture medium for meristem 

tissue culture of several Saccharum species and commercial hybrids. Technol. 29: 149-

165 

[8] Follosco-Edminston M .P. 2002. Rooting of stem cuttings in Intsia bijuga (Colebr.) 

Kuntse of Family Caesalpiniaceae. Proceedings of the International Workshop of BIO-

REFOR. Pp. 112-117. 

[9] Hartmann, H. J., Kester, D. E. Davies, F. I. and Geneve, R.L. 1997. Plant propagation: 

Principle and practices. 6th edition. New Jersey: Prentice Hall. 770 pp. 

[10] Hartmann, H. j., Kester, D. E., Davies F. I. and Geneve, R. L. 2000. Plant Propagation: 

Principles and Practices.7th ed. Prentice Hall, Upper Saddle River, NJ, USA. 

[11] Maddock, S.F., Lancaster, V.A., Risiott R. and Franklin, J. 1983. Plant regeneration 

from cultured immature embryos and Inflorescences of 25 cultivars of wheat (Triticum 

aestivum). J. Exp. Bot. 34: 915-926 

[12] Mulabagal, V. and Tsay, H. S. 2004. Plant Cell Cultures: An alternative and efficient 

source for the production of biologically important secondary metabolites. Int. J. of App. 

Sci. and Eng. 2(1): 29-48 

[13] Nasib, A., K. Ali and S. Khan, 2008. An optimized and improved method for the in 

vitro propagation of kiwifruit (Actinidia deliciosa) using coconut water. Pak. J. Bot. 40: 

2355-2360 

[14] Olaniyan, A. A., Fagbayide, J. A. and Adewusi, H. G. 2006. Effects of varieties and 

local rooting hormones on air layering of sweet orange (Citrus sinensis (L.) Osbeck) in 

Ibadan. Proceedings of the 24th Annual Conference of the Horticultural Society of 

Nigeria. 17th- 22nd September, 2006. 



World News of Natural Sciences 23 (2019) 336-342 

 
 

-342- 

[15] Pena-Ramirez, Y.J., Juarez-Gomez, J., Gomez-Lopez, L., Jeronimo-Perez, J.L., Garcia-

Shesena, I., GonzalezRodriguez, J. A. and Robert, M. L. 2010. Multiple adventitious 

shoot formation in Spanish Red Cedar (Cedrela odorata L.) cultured in vitro using 

juvenile and mature tissues: An improved micropropagation protocol for a highly 

valuable tropical tree species. In vitro Cell. Dev. Biol. Plant, 46: 149-160 

[16] Robinson, J.C., 1996. Bananas and Plantains. CAB International, Cambridge, UK. 

ISBN: 9780851989853, Pp: 104-127. 

[17] SAS. 1999. Proprietary software release 8.2 SAS Institute Inc. NC, USA. 

[18] Schultes, R. E. and Raffau, F. 1990. The healing forest: Medicinal and Toxic Plants of 

the Northwest Amazonia. Portland: R.F. Dioscorides Press. 

[19] Trevisan, F. I. 2005. Optimization of in vitro organogenesis in passion fruit  (Passiflora 

edulis f. Flavicarpa). Scientia Agricola, 62(4), 346-350 

[20] Yong, J.W.H., L. Ge, Y.F. Ng and S.N. Tan, 2009. The chemical composition and 

biological properties of coconut (Cocos nucifera L.) water. Molecules, 14: 5144-5164 

[21] Yoon, Y., Hosakatte, N.M., Eun, J. H. and Kee, Y.P. 2007. Biomass production of 

Anoectochilus formosanus hayata in a bioreactor system. Journal of Plant Biology, 50 

(5), 573-576 

[22] Awodele O, Ishola IO, Ikumawoyi VO, Akindele AJ, Akintonwa A. Toxicological 

evaluation of the lyophilized fruit juice extract of Annona muricata Linn. (Annonaceae) 

in rodents. J Basic Clin Physiol Pharmacol. 2013 Dec 18: 1-11. doi: 10.1515/jbcpp-

2013-0085 

[23] Adewole SO, Ojewole JA. Protective effects of Annona muricata Linn. (Annonaceae) 

leaf aqueous extract on serum lipid profiles and oxidative stress in hepatocytes of 

streptozotocin-treated diabetic rats. Afr J Tradit Complementary Altern Med 2009; 6: 

31-40 

[24] Takahashi JA, Pereira CR, Pimenta LP, Boaventura MA, Silva LG. Antibacterial 

activity of eight Brazilian Annonaceae plants. Nat Prod Res 2006; 20: 21–6 

[25] Liaw CC, Chang FR, Lin CY, Chou CJ, Chiu HF, Wu MJ, et al. New cytotoxic 

monotetrahydrofuran annonaceous acetogenins from Annona muricata. J Nat Prod 

2002; 65: 470–5 

[26] Chang FR, Liaw CC, Lin CY, Chou CJ, Chiu HF, Wu YC. New adjacent bis-

tetrahydrofuran annonaceous acetogenins from Annona muricata. Planta Med 2003; 69: 

241–6 

[27] Ana V. Coria-Téllez, Efigenia Montalvo-Gónzalez, Elhadi M. Yahia, Eva N. Obledo-

Vázquez. Annona muricata: A comprehensive review on its traditional medicinal uses, 

phytochemicals, pharmacological activities, mechanisms of action and toxicity. Arabian 

Journal of Chemistry Volume 11, Issue 5, July 2018, Pages 662-691. 

https://doi.org/10.1016/j.arabjc.2016.01.004 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Awodele%20O%5BAuthor%5D&cauthor=true&cauthor_uid=24353141
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ishola%20IO%5BAuthor%5D&cauthor=true&cauthor_uid=24353141
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ikumawoyi%20VO%5BAuthor%5D&cauthor=true&cauthor_uid=24353141
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akindele%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=24353141
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akintonwa%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24353141
https://www.ncbi.nlm.nih.gov/pubmed/24353141
https://www.sciencedirect.com/science/article/pii/S1878535216000058#!
https://www.sciencedirect.com/science/article/pii/S1878535216000058#!
https://www.sciencedirect.com/science/journal/18785352
https://www.sciencedirect.com/science/journal/18785352
https://www.sciencedirect.com/science/journal/18785352/11/5
https://doi.org/10.1016/j.arabjc.2016.01.004

