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ABSTRACT 

Eco-physiological studies on the nutrients contents of Gnetum africanum and Telfairia occidentalis seeds 

were carried out at two ecological zones in the area. Four sampling locations, namely, L1 (Abak- G. 

africanum), L2 (Eket - G. africanum), L3 (Abak – T. occidentalis), L4 (Eket – T. occidentalis) were randomly 

choosen and used for determination of proximate and mineral nutrient contents in seeds of the test crops.  

Soil samples of L1, L2, L3 and L4 were collected for determination of soil- chemical properties. There were 

marked variations in nutrients composition in seeds of the two crops from the two ecological zones. L1 and 

L3 sampling locations significantly (P < 0.05) enhanced the proximate and mineral nutrient contents in 

seeds of G. africanum and T. occidentalis than those of L2 and L4 treatments. Suitable ecological practices 

are required for their cultivation in order to promote optimum physiological reactions for enhanced nutrient 

contents in the plant materials.  

 

Key Words: Eco-physiological, Elemental and Proximate Contents, Gnetum africanum,Telfairia 

occidentalis  seeds,  Ecological Zones .    
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1.  INTRODUCTION: 

Gnetum africanum Welw and Telfairia occidentalis Hook are among the important vegetable crops utilized 

as leafy vegetables as well as for economic purposes (Udo et al., 2005). Gnetum africanum Welw belongs to 

the family Gnetaceae and occurs naturally in the humid forest zone from Nigeria  to the central African 

Republic and to Angola ( Schippers and Bisong, 2000). It is an evergreen dioecious forest perennial liana 

that grows up to 10m long, but sometimes longer and branched (Orwa et al., 2009). It is one of the most 

widely cooked leafy vegetables in Nigeria (Fondoun and Manga, 2000), most especially in the South Eastern 

Nigeria due to its palatability and taste (Udo et al., 2005). The fruits and seeds are edible (Orwa et al., 

2009). The seeds have a size range of 10-15cm x 4- 8mm with an orange- red colour when riped. In 

addition, the seeds resemble a drupe, and are enclosed in a fleshy envelope with copious endosperm 

(Schippers and Bisong, 2004). Riped fruits are often eaten by birds, bats and rodents, hence they are hard to 

find (Schippers, 2000). 

Telfairia occidentalis Hook belongs to the family Curcubitaceae. It is one of the most popular green leafy 

vegetables all over Nigeria (Odiaka, 2001). It grows well under warm humid tropics (Alegbejo, 2012). It 

occurs in the forest zone of west and central Africa (Odiaka and Schippers, 2004). It grows fast in the warm 

humid tropics with the production of edible leaves in the rainy season and at the beginning of dry season. 

The tender shoots, succulent leaves and immature seeds are cooked and consumed as a vegetable (Odiaka 

and Schippers, 2004).  Mature seeds contain high contents of anti-nutrients, hence are not consumed 

directly. The fruit is a drooping, ellipsoid berry of about 40- 95cm x 20- 50cm in size, and weighing up to 

6kg with 10 prominent ribs. The fruit is coloured pale green and covered with white bloom wax. The fruit is 

many seeded and contains yellow fruit pulp. The seeds are black or brown red in colour, about 4.5cm long 

and are ovoid in shape (Schippers, 2002; Grubben and Denton, 2004).  

Eket is an industrial area with  considerable oil exploration activities while Abak is majorly an agricultural 

area, in Akwa Ibom State of Nigeria. Although, several studies have been conducted on nutrient contents of 

several edible seeds, this present study was conducted to assess the eco-physiology of mineral and proximate 

contents of Gnetum africanum Welw and  Telfairia occidentalis Hook from two ecological areas in Akwa 

Ibom State. 

    

2. MATERIALS AND METHODS: 
 

2.1 Study Area: The research was carried out in Abak and Eket ecological zones of Akwa Ibom State, 

Nigeria. Abak is located at coordinates of 4
0
33´N and 7

0
33`E while that of Eket are 4

0
39`N and 7

0
56`E.  The 

study area, Akwa Ibom State has an Altitude of 106m AMSL (Above Mean Sea Level) and is located within 

the humid tropical rainforest Zone of South eastern Nigeria. It has a mean annual rainfall of about 2000mm 

and a mean annual minimum and maximum temperature of 23
0
C and 31.7

0
C, respectively (Ayang, 2013; 

Wokocha and Nneke, 2011). 
 

2.2 Collection of Samples: Plant materials (uniform seeds)  of the test crops were collected from the two (2) 

ecological zones  (Abak  and Eket). Four sampling locations, namely, L1  (Abak- G. africanum), L2 ( Eket - 

G. africanum), L3 (Abak – T. occidentalis), L4 (Eket – T. occidentalis) were randomly choosen and used for 

the study. Similarly, soil samples of L1, L2, L3 and L4 were collected for determination of soil- chemical 

properties. Each treatment was replicated five times using completely randomized design. 
 

2.3 Analysis of Soil samples: Top soils of about 0-15cm depth  collected from the study area were analysed 

for soil-chemical properties (pH, available P, total N, organic C, Ca, Mg, Na, and K) using standard 

procedures (A.O.A.C, 1999).  



European International Journal of Science and Technology                    Vol. 4 No. 6                  August, 2015 

 

 

49 

2.4 Determination of Nutrient Contents of Plant Material: In the determination of mineral nutrients, 

seeds of the test crop were harvested, rinsed with distilled water and dried. Pestle and mortar was used to 

grind the dried seed of each sample into powdered form. Fine powdered form of the sample was obtained by 

sieving it through a 0.002mm wire mesh. The fine powdered form of each sample was kept in small bottles 

for analysis.  Standard methods of Hack (2000) and A.O.A.C. (1999) were used for the determination. Total 

nitrogen concentration in plant dry matter was estimated by standard MicroKjeldahl method. Phosphorus 

was assayed spectrophotometrically by ammonium-vanadate-molybdate method, potassium by using a 

frame photometer and other elements by atomic absorption spectrophotometer. 

Proximate compositions of the seeds were determined using standard methods (A.O.A.C. 1999). 

 

2.5 Statistical Analysis:  Standard errors of the mean values were calculated for the separate readings and 

data were subjected to analysis of variance (ANOVA) to compare the means at 0.05 confident interval (Obi, 

2002).   

 

3. RESULTS 

The chemical properties of the experimental soils are presented (Table 1). The soil pH of the four sampling 

locations LI, L2, L3 and L4 was relatively acidic, indicating a characteristic of tropical soil. The organic 

carbon, calcium and potassium contents in soil of L1 (2.07%, 2.69mg/100g and 1.20mg/100g, respectively) 

were significantly (P< 0.05) lower than those of L2 (3.42%, 2.82mg/100g and 2.72mg/100g, respectively). 

Conversely, the available phosphorus, total nitrogen, magnesium, and sodium contents in soils of L1 (7.21%, 

1.67%, 2.10mg/100g and 3.21mg/100g, respectively)   were significantly (P< 0.05) higher than those of L2 

(6.72%, 1.04%, 1.64mg/100g and 2.15mg/100g, respectively) (Table 1). Similarly, the organic carbon, 

calcium and potassium contents in soil of L3 (2.03%, 2.66mg/100g and 1.22mg/100g, respectively) were 

significantly (P< 0.05) lower than those of L4 (3.21%, 2.88mg/100g and 2.76mg/100g, respectively). The  

available phosphorus, total nitrogen, magnesium, and sodium contents in soils of L3 (7.73%, 1.64%, 

2.12mg/100g and 3.26mg/100g, respectively)   were significantly (P< 0.05) higher than those of L4 (6.69%, 

1.09%, 1.75mg/100g and 2.33mg/100g, respectively) (Table 1). 

The calcium, sodium and lead contents in seeds of G. africanum from L1 (6.82, 15.50 and 0.06%, 

respectively) were significantly (P< 0.05) lower than those from L2 (6.94, 15.63 and 0.07%, respectively). 

The contents of potassium, magnesium, iron, zinc and copper in seeds of G. africanum from L1 (35.40, 6.04, 

1.68, 1.17 and 0.46%, respectively) were significantly (P< 0.05) higher than those from L2 (35.24, 6.02, 

1.63, 1.13 and 0.42%, respectively) (Table 2). Similarly, the proportion of calcium in seeds of T. 

occidentalis from L3 (24.16%) was significantly (P< 0.05) lower than the calcium content from L4 (24.20%) 

(Table 2). The proportions of potassium, magnesium, sodium, lead, iron, zinc and copper in seeds of T. 

occidentalis from L3 (630.95, 8.36, 152.86, 0.03, 4.52, 3.10 and 0.83%, respectively) were significantly (P< 

0.05) higher than those from L4 ( 632.21, 8.33, 152.27, 0.02, 4.23, 3.02 and 0.74%, respectively) (Table 2).  

The moisture, crude protein and crude fat contents in seeds of G. africanum from L1 (28.04, 17.21 and 

3.92%, respectively) were relatively higher than those from L2 (27.20, 16.30 and 3.64%, respectively) (P< 

0.05). The crude fibre, ash and carbohydrate contents in seeds of G. africanum from L1 (0.69, 1.23 and 

84.27%, respectively) were relatively lower than those from L2 (0.73, 1.26 and 86.53%, respectively- P< 

0.05) (Table 3). The contents of moisture, crude fat and ash in seeds of T. occidentalis from L3 (52.90, 48.80 

and 6.20%, respectively) were comparatively lower than those from L4 (53.20, 49.30 and 6.50%, 

respectively) (P< 0.05). The contents of crude protein, crude fibre and carbohydrate in seeds of T. 

occidentalis from L3 (7.60, 4.90 and 30.92%, respectively) were significantly (P< 0.05) higher than those 

from L4 (7.52, 4.70 and 30.12%, respectively) (Table 3). 
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Table 1: Chemical Properties of Experimental Soil from the Two Ecological Zones in Akwa Ibom 

State 

  

Parameters Abak-L1 Eket- L2 Abak-L3 Eket- L4 

pH 5.30 ± 0.20 5.60 ± 0.41 5.20 ± 0.12 5.40 ± 0.25 

Available P (mg/100g) 7.21 ± 0.34 6.72 ± 0.32 7.73 ± 0.46 6.69 ± 0.14 

Total –N (%) 1.67 ± 0.04 1.04 ± 0.02 1.64 ± 0.07 1.09 ± 0. 06 

Organic-C (%) 2.07 ± 0.16 3.42 ±0.33 2.03 ± 0.11 3.21 ± 0.27 

Ca (mg/100g) 2.69 ± 0.27 2.82 ± 0.27 2.66 ± 0.23 2.88 ± 0.32 

Mg (mg/100g) 2.10 ± 0.30 1.64 ± 0.03 2.12 ± 0.14 1.75 ± 0.04 

Na (mg/100g) 3.21 ± 0.24 2.15 ± 0.31 3.26 ± 0. 35 2.33 ± 0.12 

K (mg/100g) 1.20 ± 0.02 2.72 ± 0.25 1.22 ± 0.05 2.76 ± 0.17 

Mean ± standard error from 5 replicates 

 

Table 2: Mineral Elements in Seeds of Gnetum africanum and Telfairia occidentalis from the Two      

                 Ecological  Zones in Akwa Ibom State  

Parameters (%)  G.  africanum T.  occidentalis 

 Abak-L1 Eket- L2 Abak-L3 Eket- L4 

Ca 6.82 ± 0.34 6.94 ± 0.23 24.16 ± 0.31 24.20 ± 0.21 

K 35.40 ± 0.46 35.24 ± 0.45 630.95 ± 0.24 632.21 ± 0.35 

Mg 6.04 ± 0.25 6.02 ± 0.33 8.36 ± 0.15 8.33 ± 0.56 

Na 15.50 ±0.33 15.63 ± 0.19 152.86 ± 1.10 152.27 ± 0.41 

Pb 0.06 ± 0.02 0.07 ± 0.02 0.03 ± 0.01 0.02 ± 0.01 

Fe 1.68 ± 0. 11 1.63 ± 0.01 4.52 ± 0. 15 4.23 ± 0.12 

Zn 1.17 ± 0.20 1.13 ± 0.03 3.10 ± 0.22 3.02 ± 0.18 

Cu 0.46 ± 0.02 0.42 ± 0.04 0.83 ± 0.02 0.74 ± 0.03 

Mean ± standard error from 5 replicates 

 

Table 3: Proximate Composition in Seeds of Gnetum africanum and Telfairia occidentalis from the 

               Two Ecological  Zones in Akwa Ibom State  

Parameters (%)  G.  africanum T.  occidentalis 

 Abak-L1 Eket- L2 Abak-L3 Eket- L4 

Moisture 28.04 ± 0.18 27.20 ± 0.21 52.90 ± 0.27 53.20 ± 0.10 

Crude Protein 17.21 ± 0. 56 16.30 ± 0.34 7.60 ± 0.31 7.52 ± 0.30 

Crude Fat 3.92 ± 0.40 3.64 ± 0.23 48.80 ± 0.23 49.30 ± 0.36 

Crude Fibre 0.69 ± 0.03 0.73 ± 0.05 4.90 ± 0.16 4.70 ± 0.67 

Ash   1.23 ± 0.42 1.26 ± 0.15 6.20 ± 0.45 6.50 ± 0.18 

Carbohydrate 84.27 ± 0.61 86.53 ± 0.23 30.72 ± 0.40 30.12 ± 0.24 

Mean ± standard error from 5 replicates 
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4. DISCUSSION:          

There were marked variations in mineral nutrients composition in seeds of  Gnetum africanum and Telfairia 

occidentalis from the two ecological  zones. Variations in nutrient contents in plants due to eco-

physiological factors have been reported (Osim et al., 2010; Apoxi et al., 2000). The nutrient composition of 

plant materials vary with age, cultural practices, environment, the season and the varieties (Apoxi et al., 

2000). Similarly, different plants and even different parts of some plant species differ widely in the amount 

of various elements which they absorb (Agbede, 2009). Mineral elements play different but important roles 

in plants, some of which include structural, catalytic and electro-chemical functions (Anoliefo, 2006). 

Structurally, elements may be incorporated into the chemical structure of biological molecules or become 

part of a structural polymer needed for membrane, while in catalysis, elements are involved in the active 

sites of enzymes and the enzymic reactions (Anoliefo, 2006). 

An interplay between nutrient status of soil and soil pH has been identified as a contributory factor to 

metabolic status in plants, thus the building up of complex molecules (Agbede, 2000). High pH can decrease 

the solubility of nutrient elements such as Fe, Mn, Zn and B in growth medium and this induces deficiencies 

for macro-nutrients and toxicity of nutrient elements such as Al (Anoliefo, 2006; Etukuudo, et al., 2015). In 

addition, transport of some nutrients may be affected by competition between cation resulting in nutrient 

deficiency. Thus, uptake of Mg
2+

 has been shown to be seriously affected by any excess of other cations 

especially of K
+
 and NH4

+
 while high level of Zn, Mo, Cu, and Mn interfere with the translocation of Fe in 

plants (Etukudo et al., 2015; Pajevic et al., 2004). Therefore, an interaction between soil factors might have 

contributed significantly to the differences in nutrients composition between the  ecotypes. 

The physiological reaction of  mineral salts has been identified as one of the major factors determining the 

uptake of nutrients by plant, hence may affect the nutritional values and essential biochemical attributes in 

plant parts (Munns et al., 2001, Osim et al., 2010; Rengasamy, 2006).High salt availability to plant has been 

shown to be one the contributing factors to increase in protein synthesis (Fricke, 2004; Gupta and Gupta, 

2005). Complex molecules such as carbohydrate and proteins play some crucial roles in the body of plants. 

Carbohydrate constitutes the  supporting framework of plant in the form of cellulose, and help plants store 

the abundant energy, which are trapped in the product of photosynthesis (Anoliefo, 2006; Esenowo, 2004). 

Proteins are an essential part of the metabolic machinery with catalytic activities, and contribute to the 

structural intergrity of membranes  (Anoliefo, 2006; Esenowo, 2004).  

 

5. CONCLUSION:  

Seeds of Gnetum africanum and Telfairia occidentalis  are usually consumed by man. Therefore, the 

utilization of  suitable ecological system for their cultivation can promote optimum physiological reactions 

for  enhanced nutrient contents in the  plant materials.   
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