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ABSTRACT

Germination and early seedling growth of Zea mays L were studied in the laboratory using aqueous extract from seeds
of Pennisetum glaucum. The concentration levels of the extracts used were, 20, 40, 60, 80, and 100%, alongside a control
0% (distilled water). The phytochemical and mineral nutrients analysis of Pennisetum glaucum seed extracts indicated
the proportion of phytochemicals in their decreasing order; alkaloids, phytate, tannin, saponin, and flavonoid while
mineral elements such as K, Na, Mg, Ca, P, Fe, Zn, Mn, Cu, N and Pb were found in their decreasing order of contents.
The coefficient of velocity of germination of Zea mays was relatively higher than that of the control at 40, 60, 80, and 100
% levels of concentration of seed extract of P. glaucum. The germination percentage increased with increase in
concentration of seed extract of P. glaucum with the highest value recorded at 100% level of concentration relative to
the control. The shoot length and root length of the crop recorded higher values at 80 and 100%, and 100% levels of
concentration of seed extract of P. glaucum, respectively, comparable with the control treatment. The fresh weight and
dry weight of Z. mays increased with increase in the concentration of seed extract of P. glaucum with values relatively
higher than the control treatment at 80 and 100% levels of concentration for fresh weight and at 100% level of
concentration for dry weight Therefore, this study suggests that the extracts from this plant can be utilized as nutrients
supplements for improved growth and development of Zea mays L.
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INTRODUCTION

Plants contain a huge diversity of different chemicals which include an array of both organic and inorganic
compounds found in flowers, foliage, barks, roots and specialized structures (Holopainen and Blande, 2012; Verma
and Verma, 2007). These chemical compounds can stimulate or inhibit seed germination, growth and development
of crops (Macias et al. 2003; Chandra, 2005). Macro and micro nutrients composition of plants play a vital role in
numerous biochemical processes . Organic compounds found in plants are mainly secondary metabolites and
among others belong to terpenoids, phenolic compounds, organic cyanides and long chain fatty acids (Esenowo,
2004). The action of these organic compounds in target plant is diverse and affects a large number of biochemical
reactions resulting in modifications of different physiological functions (Gupta and Gupta, 2005; Esenowo, 2004).
Thus, the results of these organic compounds action can be detected at different levels of molecular, structural,
biochemical, physiological and ecological of plant organization and interaction. Enzyme activities, cell division and
ultra-structure, membrane permeability, and ion uptake in plants are modified by these organic compounds (Dutta,
2012; Chandra, 2005).

There are frequent conflicts between traditional utilization of natural resources and plant growth and
development with increase in organic waste discharged into open land (Etukudo et al. 2014). Therefore, there is
need to substantiate the efficacy of various organic material on plant growth and development. Although, organic
materials contain micro and macro nutrients for plants growth and development, plant response during their
utilization as organic materials either for nutrient conservation or restoration varies among different species
(Chandra, 2005). In consequence, generalization cannot be made with respect to the effects of these substances on
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plants, as they may in some cases repress or enhance growth and development in different plant species depending
on their physiochemical composition (Agbede, 2009; Etukudo et al., 2014).

Pennisetum glaucum belongs to the Family Poaceae. The drink called “Kunu” in Nigeria is prepared from
the grains of the plant (Pennisetum glaucum) (Oboh and Okhai, 2012). It has been found to be rich in vitamin B-
Complex, potassium, phosphorus, magnesium, iron, copper, zinc and manganese (Oboh and Okhai, 2012).

There has been prevalent situation of improper disposal of the grains of Pennisetum glaucum after their use
in preparing kunu drink without regard to their stimulatory or inhibitory effect on surrounding crop plants. Therefore,
this study attempts to exploit the biochemical composition of this plant extract in relation to its effect on Zea mays.

MATERIALS AND METHOD
Preparation of Aqueous Extract from seeds of Pennisetum glaucum

60 grams of macerated grains of Pennisetum glaucum were weighed into extraction flask. 2 litres of cold distilled
water was poured into the ground millet powder. The flask was left overnight. The extraction was done by filtration
and decantation to obtain a stock solution. The various concentrations of 20, 40, 60, 80, and 100% were prepared
through series of dilutions from the stock solution, while distilled water 0% was used as control.

Analysis of Seed Extract of Pennisetum glaucum

The contents of mineral nutrients (calcium, magnesium, sodium, potassium, iron, manganese, copper, zinc,
phosphorus, lead and nitrogen) and secondary metabolites (alkaloids, tannins, saponins, flavonoids, and phytate)
were assessed using standard procedures (AOAC, 1999).

Growth Study

Seeds of Zea mays used for this study were obtained from local farmers in Yenagoa, Bayelsa State, Nigeria. Healthy
and viable seeds were sorted out and surface-sterilized with 5% sodium hypochloride solution for 5 minutes and
washed several times with sterile distilled water. 10 seeds of the test crop were air-dried and sown in sterilized Petri-
dishes containing 2 sterile What-man filter paper per treatment. Each level of treatment was replicated five (5) times
using a completely randomized design. Seedlings were allowed to grow for a period of 14 days for evaluation of
growth parameters.

Statistical Analysis: Standard errors of the mean values were calculated for the separate readings and data were
subjected to analysis of variance (ANOVA) (P < 0.05) to compare the means using the method of Ogbeibu (2005).

RESULT AND DISCUSSION

The mineral nutrients and secondary metabolites in seed extract of Pennisetum glaucum are presented (Table 1).
The macro nutrient contents were in a decreasing order; potassium, sodium, magnesium, calcium, phosphorus, and
nitrogen, while the micronutrient contents were in a decreasing order; iron, zinc, manganese, copper and lead (Table
1). Similarly, alkaloid recorded the highest content of secondary metabolites while flavonoid was the lowest (Table
1). This study indicated that the seed extract of P. glaucum is riched in basic mineral nutrients such as calcium,
magnesium, sodium, potassium, iron, manganese, copper, zinc, phosphorus, lead and nitrogen. Although, the
mineral nutrient composition of plants material vary with age, cultural practices, environment, the season and the
varieties (Apoxi et al. 2000), mineral elements play different but important roles in plants ranging from structural,
catalytic to electro-chemical function (Anoliefo, 2006; Gupta and Gupta, 2005). Many growth and developmental
processes in plants have been demonstrated to be influenced by mineral nutrients (Range and Williams, 2002;
Etukudo et al., 2015). In general, mineral elements play many crucial roles in the growth and development of plants
ranging from catalytic function in redox reactions in the mitochondria, chloroplast, and cytoplasm of cells or as an
electron carrier during plant respiration to regulation of processes such as photosynthesis, respiration and
biosynthesis of enzymes (Yruela 2009; Todorovis et al. 2009; Soceanu et al. 2005).
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Table 1: Mineral Nutrients and Secondary Metabolites in
Seed Extract of Pennisetum glaucum

PARAMETERS CONTENTS
Calcium (mg/100g) 32.25 + 0.54
Magnesium (mg/1009) 46.73 £ 0.22
Sodium (mg/100g) 52.03 £ 0.39
Potassium (mg/100g) 66.21 = 0.20
Phosphorus (mg/100g) 7.27 £0.43
Nitrogen (mg/100g) 0.71 £0.03
Iron (mg/100g) 4.06 £ 0.49
Manganese (mg/100g) 2.04 £ 0.94
Copper (mg/100g) 1.20 £0.28
Zinc (mg/1009) 3.88+0.24
Lead (mg/100g) 0.023 £ 0.35
Alkaloids (%) 27.30 £ 0.22
Tannins (%) 26.76 + 0.24
Saponins (%) 18.20 + 0.37
Flavonoids (%) 9.09+£0.44
Phytate (mg/100g) 26.78 £ 0.23

Mean + standard error from five (5) replicates

The coefficient of velocity of germination of Zea mays was relatively higher than that of the control at 40, 60, 80, and
100 % levels of concentration of seed extract of P. glaucum. The germination percentage increased with increase in
concentration of seed extract of P. glaucum with the highest value recorded at 100% concentration relative to the
control (Table 2). The shoot length and root length of the test crop recorded higher values at 80 and 100%, and
100% concentration of seed extract of P. glaucum, respectively, comparable with the control treatment (Table 3).
The fresh weight and dry weight of Z. mays increased with increase in the concentration of seed extract of P.
glaucum with values relatively higher than the control treatment at 80 and 100% levels of concentration for fresh
weight and at 100% level of concentration for dry weight (Table 3). The shoot length, root length, fresh weight and
dry weight of the test crop exhibited positive responses to treatment containing seed extract of P. glaucum. This
positive growth response may be attributed to the rich mineral nutrients composition of the seed extract which
supported optimum growth performances of the test crop. The overall growth performance of plants may be
influenced by the availability and absorption of mineral nutrients (Baker et al. 2000; Esenowo, 2000). This also
indicates the disparity in growth response among the various treatments. The availability of individual element is a
function of pH and interaction between other elements in the growth medium (Agbede, 2009; Ebukanson and
Bassey, 1992).

Table 2: Effect of Seed Extract of Pennisetum glaucum ON GERMINATION
PARAMETERS OF Zea mays L

Concentration of extract | Coefficient of velocity of | Germination percentage
germination (%)
0 0.28 £0.02 92.33 £ 0.35
20 0.27 £ 0.03 84.21 + 0.45
40 0.30 £0.02 88.62 £ 0.32
60 0.29 £ 0.05 90.43 + 0.47
80 0.32 £0.04 90.82 £ 0.31
100 0.32 £0.03 93.56 £ 0.42

Mean + standard error from five (5) replicates
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Table 3: Effect of Seed Extract of Pennisetum glaucum ON GROWTH PARAMETERS OF Zea mays L

Concentration of | Shoot length (cm) Root length (cm) Fresh weight (g) | Dry weight (g)
extract

0 13.20 £ 0.32 6.51 + 0.51 2.30 £ 0.21 0.46 £ 0.34
20 9.30 £ 0.36 4.98 +0.32 1.72 £0.32 0.30 £ 0.26
40 11.32 £ 0.29 5.21 £ 0.27 1.76 + 0.43 0.36 £ 0.37
60 12.65 £ 0.55 5.42 £0.73 1.82 £ 0.36 0.38 £ 0.54
80 13.40 + 0.41 6.30 £ 0.12 2.36 £ 0.65 0.44 £ 0.43
100 14.20 £ 0.33 6.82 + 0.22 2.44 + 0.56 0.48 + 0.41

Mean + standard error from five (5) replicates

In consequence, interactions among individual element may induce deficiency of other elements (Esenowo, 2004),
while, a pH value outside the physiological range may result in damage to plant tissue and inhibition of salt
absorbtion (Agbede, 2009, Anoliefo, 2006). Therefore, the availability of needed plant nutrients enhances rapid
growth rate, increase the concentration of cytoplasm and the rate of cell division (Esenowo, 2004, Verma and verma,
2007). This also shows that the rate of accumulation of an ion in plant is influenced by the external concentration of
such ions, which in turn affect the rate of synthesis of metabolites and physiological processes in plants (Etukudo et
al., 2011; Anoliefo, 2006).

CONCLUSION

This study showed that aqueous seed extract of Pennisetum glaucum contains valuable proportions of mineral
nutrients such as calcium, magnesium, sodium, potassium, iron, manganese, copper, zinc, phosphorus, lead and
nitrogen. Therefore, this suggests that the seed extract could be utilized as nutrient supplement for plant growth and
development of Zea mays.
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