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ABSTRACT 

Morphological and developmental response of macrocutings of Talinum triangulare (Jacq) Wild to 

naphthalene acetic acid and benzyl amino purine treatments were examined. Plant growth hormone 

concentrations of 0, 2.5, 5.0, 7.5 and 10.0mg/l were used. Basal ends of macrocuttings of T.  Triangulare 

were dipped in the different treatments for 10mins. Macro-shoots (5cm in length) were sown in polybags 

containing 2kg of sandy-loam soil based on the treatments. Each treatment was replicated two (2) times 

using a completely randomized design. Leaf number, shoot length, root length, root number, carbohydrate 

and protein contents of the test crop were examined after six (6) weeks. The leaf number, shoot length, root 

length and carbohydrate content of the crop significantly (P < 0.05) increased with increase in the 

concentration of plant growth regulators. Therefore, this study suggests that effective balance of cytokinin 

and auxin can be manipulated for growth and development enhancements of the test crop in sandy-loam 

soil. 

  

Keywords: Morphological, developmental, macrocuttings, Talinum triangulare, naphthalene acetic acid, 
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1.  INTRODUCTION: 

Synthetic plant hormones such as auxins and cytokinins are commonly used in a number of different 

techniques involving plant propagation from cuttings, grafting, micropropagation and tissue culture 

(Esenowo, 2000; Etukudo et al., 2014). Over the years, gardeners have utilized auxin as rooting hormone 

and cytokinin in shoot proliferation for the propagation of plants through cuttings of plants organs such as 

leaves, stems and roots (Verma and Verma, 2007). Plant regulators have been used extensively in nurseries 

to propagate endangered species that cannot root easily and to speed up domestication of plants (Esenowo, 

2000; Etukudo et al., 2015). 

Plant growth is a function of cell divisions, expansion and assimilation (Pandey and Sinha, 2006). Plant 

growth and development is influenced by growth regulator or hormones. Plant hormones are chemical 

messengers that affect plants ability to respond to its environment (Akonye and Agbogua, 2007). Generally, 

plant growth regulators are organic compounds that are effective at very low concentrations (Etukudo et al., 

2015; Herman, 2006). Thus, the internal coordination system of plant is maintained by naturally occurring 

organic compound known as phytohormones, and numerous physiological process, continuity in plant 

growth, development and death have been influenced by them (Akonye and Agbogua, 2007). Plant 

development process takes place as cell division activities give rise to differentiated structures that form 

plant roots, stems and leaves. Morphogenesis involves the development of body form and organization 

including recognizable tissues and organs (Gupta and Gupta, 2005). 

Naphthalene acetic acid is a synthetic auxin, while benzyl amino purine is a synthetic cytokinin known as 

plant growth regulators (Aloni et al., 2006; Sakakibara, 2006). The test crop, Talinum triangulare 

commonly called waterleaf is an herbaceous perennial plant that belongs to the family Portulacaceae 

(Nyananyo, 2006). It is an erect herb with fleshy leaves, which is usually utilized as leafy vegetable due to 

its vitamin A and C, and mineral contents (Ofusori et al., 2008). Although, numerous studies have been 

conducted on the effect of phytohormones on plant, this present study was undertaken to evaluate the effect 

of certain concentration ranges of hormonal solution of NAA and BAP on the growth parameters, 

carbohydrate and protein contents of T. triangulare. 

 

2. MATERIALS AND METHODS: 
 

2.1 Study Site: This research was carried out in the Department of Biological Sciences, Federal University 

Otuoke, Bayelsa State, Nigeria. 
 

2.2 Preparation of Hormonal Solutions: 1g each of NAA and BAP powder was weighed and dissolved in 

1000ml of distilled water. Dissolution of the powder was achieved by thorough shaking and allowed to stand 

for 60 mins. The following concentrations- 0, 2.5, 5.0, 7.5 and 10.0 mg/l were prepared by measuring 

appropriate volumes of plant growth regulators into a clean beaker using series of dilution.  
 

2.3 Soil Analysis: Soil samples (0-15cm depth) were collected from the study site, Federal University 

Otuoke, Bayelsa state, Nigeria. Standard procedures (A.O.A.C, 1999) were used to analyse the soil chemical 

properties. 
 

2.4 Germination Studies:  5cm shoot cuttings of T. triangulare were measured and  basal ends of the 

cuttings were dipped in hormonal solutions based on treatment for 10 mins. Three (3) macro shoots per 

treatment were maintained. The macro shoots were planted in perforated polybags (18 x 35 cm) containing 

two kilograms (2kg) of sandy- loam soil. Each treatment was replicated five  (5) times using a completely 

randomized design. The experimental set up was maintained at a mean minimum temperature and mean 

maximum temperature of 22.32
o
C and 34.41

o
C, respectively, under natural light condition for six (6) weeks.  
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2.5 Growth Studies: The growth parameters examined were leaf number, shoot length, and root number. 
 

2.6 Determination of Carbohydrate Contents: Few grams of each of the powdered plant samples were 

weighed into sterile filter paper and wrapped.  Each sample was extracted with 100ml of 80% ethanol for 12 

hours in a soxhlet reflux extractor.  The extractions were then evaporated into dryness in a vacuum 

evaporator.  The residues were then each dissolved in 5ml of steriled distilled water for chromatography 

work using the method of Dubois et al. (1951) and modified by Faparusi (1970). 
 

2.7  Determination of Soluble Protein Contents: Extraction of soluble proteins was made by 0.1 mol dm
-3

 

phosphate buffer, pH 7, and protein content was determined after Lowry (1951), using bovine serum as 

standard. 
 

2.8 Statistical Analysis: Standard errors of the mean values were determined for the separate readings and 

data were subjected to analysis of variance (ANOVA) (P < 0.05)  to compare the means using the method of  

Obi (2002). 
 

3. RESULTS: 

The chemical properties of experimental soil used for this study are presented. (Table 1). There was a 

significant (P < 0.05) increase in the mean shoot length of  T. triangulare  with  increase in the concentration 

of hormonal solutions of NAA and BAP. The value recorded for the control treatment 0 mg/l (16.50cm) was 

comparatively lower than that recorded at all levels of treatment with the highest value recorded at 10.0mg/l 

(21.85cm) –(Table 2). The mean number of leaves of  

T. triangulare ranged from 19.07, 21.42, 22.64, 22.87 to 32.66 at 0, 2.5, 5.0, 7.5 and 10.0mg/l 

concentrations of hormonal solutions, respectively (Table 2).  The mean number of roots of T. triangulare 

ranged from 11.24, 12.36, 13.43, 17.06 to 19.33cm in 0, 2.5, 5.0, 7.5 and 10.0mg/l concentrations of 

hormonal solutions, respectively (Table 2). The values of root length of T. triangulare were 5.60, 7.75, 8.80, 

8.85 and 12.90cm for 0, 2.5, 5.0, 7.5 and 10.0mg/l concentrations of hormonal solutions, respectively (Table 

2).Similarly, the mean carbohydrate content of T. triangulare ranged from 10.36, 12.23, 13.13, 15.00 to 

16.96 % at 0, 2.5, 5.0, 7.5 and 10.0mg/l concentrations of hormonal solutions, respectively (Table 3). The 

protein content of T. triangulare increased from 1.06, 1.97, 2.19, 2.19 to 3.06 % at 0, 2.5, 5.0, 7.5 and 

10.0mg/l concentrations of hormonal solutions, respectively (Table 3). 

 

Table 1: Chemical Properties of Experimental Soil  

Soil properties Values 

pH 5.40 ± 0.26 

Available P (mg/100g) 7.90 ± 0.10 

Total N (%) 2.06 ± 0.53 

Organic carbon (%) 2.29 ± 0.63  

Ca (mg/100g)  2.61 ± 0.47  

Mg (mg/100g) 1.94 ± 0.40 

Na (mg/100g) 3.07 ± 0.19 

K (mg/100g) 1.27 ± 0.30 

Mean 3.32   

LSD  

(P < 0.05) 

1.09 

 

Mean ± standard error from five replicates 
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Table 2: Growth Parameters of Talinum triangulare (Jacq). Wild. Grown Under Varying 

Concentrations of Hormonal Solutions Of NAA and BAP for Six Weeks 

 

Growth parameters  Concentration of Hormonal solution of NAA and BAP (mg/l) 

0 2.5 5.0 7.5 10.0 

Shoot length (cm) 16.50 ±  0.42 17.60 ± 0.36 18.82 ± 0.20 20.30 ± 0.34 21.85 ± 0.40 

Leaf number 19.07 ± 1.45 21.42 ± 0.75 22.64 ± 0.12 22.87 ± 0.77 32.66 ± 0.48 

Root length (cm) 11.24 ± 0.60 12.36 ± 0.24 13.43 ± 0.66 17.06 ± 0.92 19.33 ± 0.61 

Root number 5.60 ± 0.30 7.75 ±  0.28 8.80 ± 0.41 8.85 ± 0.73 12.90 ± 0.37 

Mean 13.10 14.78 15.92 18.30 21.69 

LSD 

(P < 0.05) 

1.21 1.06 1.27 1.08 1.34 

Mean ± standard error from five replicates 

 

Table 2: Carbohydrate and Protein Contents of Talinum triangulare (Jacq). Wild. Grown Under 

Varying Concentration of Hormonal Solutions Of NAA  and BAP for Six Weeks 

 

Development 

parameters  

Concentration of Hormonal solution of NAA and BAP (mg/l) 

0 2.5 5.0 7.5 10.0 

Carbohydrate (%) 10.36 ±  0.27 12.33 ± 0.64 13.13 ± 0.32 15.00 ± 0.45 16.96 ± 0.73 

Protein (%) 1.06 ± 0.42 1.97 ± 0.50 2.19 ± 0.25 2.19 ± 0.51 3.06 ± 0.86 

Mean 5.71 7.15 7.66 8.60 10.01 

LSD 

(P < 0.05) 

1.04 1.22 1.07 1.12 1.07 

 

Mean ± standard error from five replicates 

  

4. DISCUSSION: 

The higher regeneration capacity of macro shoot cuttings of  T. triangulare into plantlets in treatments    

with hormonal solutions could  be  as  a result of the  effective  balance of phytohormones (NAA and BAP) 

used in the regeneration process. Plant growth regulators have been shown to influence plant growth 

positively, thus resulting in the production of organized shoot and root system (Cheong and Pooler, 2003; 

Cline, 2002).Regeneration of plant tissues and organs into plantlets can be achieved in a cytokinin and   

auxin enrinched medium (Shishkova et al., 2007; Bhalla-sarin et al., 2003). 

In this study, dipping of macro shoot cuttings of T. triangulare and subsequent cultivation on soil medium 

recorded higher growth performance than those of the control treatment. Similar result on pre-treatment of 

plant organs  has been demonstrated to profoundly influence organ proliferation (Rathhore et al., 2006).This 

shows that the manipulation of macro cuttings by pulse treatment with hormonal solutions was part of the 

stock plant management techniques (Etukudo et al., 2014) needed for subsequent improved performance of 

T. triangulare. Similarly, plant growth regulators have the ability to regulate many aspects of plant growth 

and development  from seed germination through senescence and eventually death of the plant (Pandey and 

Sinha, 2006; Jain and Swennen, 2004). 
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The carbohydrate and protein contents of the test plant were also influenced during organized  development 

in this study. Carbohydrate and proteins are regarded as complex chemical substances that are fundamental 

components of plant (Esenowo, 2004). Carbohydrate plays a pivotal role in plant by providing the carbon 

skeleton for most of the organic compounds as well as facilitates storage of energy (Gupta and Gupta, 2005; 

Esenowo, 2004). Proteins are also important protoplasmic molecules that constitute about 60% of the total 

dry mass of the living cell and function as the essential part of the metabolic machinery (Esenowo, 2004; 

Etukudo et al., 2015). Therefore, improvement of the proportion of carbohydrate and protein in plants would 

not only enhance the molecular  base of  the protoplasm, but can also increase the bulk of energy contents 

and rate of development in the human body (Esenowo, 2004).     

 

5. CONCLUSION: 

This study suggests that the application of exogenous plant growth regulators to Talinum triangulare can 

speed up its production process and improve its morphological as well as developmental qualities. 
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