


Comparative Effect of Chemical Insecticide (Cypermethrin) and Lemmon Grass Extract in Growth of Maize



ABSTRACT
The use of commercially available synthetic insecticides against insect pest in agriculture has led to their bioaccumulation, and contamination of the environment, causing increased resistance and reduction in soil biodiversity as well as poses considerable dangers for consumers. The control of these insect pests is also difficult because of their high reproductive capacity and adaptability in various climatic conditions. Therefore, growing attention has been given toward the development of alternate environmentally friendly insecticides that would aid an efficient pest management system and also prevent chronic exposures leading to diseases. One such strategy is, the use of lemon grass which is safe and have a widespread use due to their, insecticidal, and insect repellent activities. They are easily available, non-toxic, and safe for human health, in addition to having a pleasant aroma. In this study lemon grass extract was used as the Biocontrol agents for plant pests, while cypermethrin was used as the Chemical insecticide. Result showed that lemon grass extract offered protection to the maize seeds by scaring insects away, and maize seed treated with lemon grass extract performed better the other treatments both in germination and other morphological parameters such as plant height and leaf length. Maize farmers are therefore encouraged to use lemon grass extract for protection from pests and to increase yield.

1.0 INTRODUCTION
Background of Study
Maize is one of those crops that are widely cultivated throughout the world. Maize has become a staple food in many parts of the world, with the total production of maize surpassing that of wheat or rice. In addition to being consumed directly by humans, maize is also used for corn ethanol, animal feed and other maize products, such as corn starch and corn syrup (FAO, 2003). Maize meal is also a significant ingredient of some commercial animal food products (Kurmar and Jhariya, 2013).
In Nigeria, there is high demand for this crop called maize. But farmers are constantly faced with the challenges of pest attack during the cultivation of this crop. Pests reduce the quality, quantity, and market value of crops. The widespread pesticide applications of insecticides can produce effectiveness on pest control primarily through direct mortality of exposed arthropods and a variety of sublethal physiological and behavioral side effects (Desneux et al., 2007). The use of insecticides may result  in resistance development (Shah et al., 2020;  Wang et al., 2021)., and disrupt biological control of secondary pests, leading to a secondary pest outbreak Menail et al., 2020; Rix and Cutler, 2020).	Comment by Author MH: Need to remove extra space throughout the article
Furthermore, 90% of the applied pesticides enter the various environmental resources as a result of run-off, exposing the farmers as well as consumers of the agricultural produce to severe health issues. 
This problem has resulted in increased research into new crop protection strategies that are cost effective, environmentally friendly, and capable of insect pest management (Khan et al., 2017). One of these strategies includes development of bio insecticides which do not   interfere with ecosystems instead of the use of synthetic insecticides for insect pest control (Pino et al., 2019, Ezenwata et al., 2023; Idigo et al., 2022). The numbers of plant species that produce chemicals used against pests reached 866 species since1997 (Prakash and Rao 2018). These chemicals are secondary metabolites of plants that could interfere with some physiological processes and the reproductive system in insect pests (Rattan 2010).               
Cymbopogon citratus, (Lemon grass) is one of such plants. Studies indicate that Cymbopogon citratus possesses various pharmacological activities, and insecticidal effects. The insecticidal and pesticidal property of lemon grass is accredited to the various secondary metabolites, such as bioactive cyclic and acyclic terpenes which disrupt the neurotransmitter in insects (Zibaee, 2015). Furthermore, other secondary metabolites, such as alkaloids, flavonoids, and carotenoids have been found in lemongrass extracts, indicating its potential as a bio-insecticide. In addition, tannin compounds maybe used as inhibitors of the enzyme activities in insect digestion (Rahayu and Mairawita, 2018) effects. These results are very encouraging and indicate that this herb should be studied more extensively to confirm these results and reveal other potential insecticidal effects especially on insect pests that attack maize. 

Aim and Objectives of Study 	Comment by Author MH: Please follow the article structure and include this in last paragraph of introduction. Follow the journal author guidelines.
Aim of Study
Comparative analysis of lemon grass leaves extracts and chemical insecticide with brand name cypermethrin in control pest of maize.

Specific Objectives
i. 	To compare the effectiveness of lemon grass leaf extracts and chemical insecticide on germination and growth of maize.
ii.   To evaluate the safe Biological method of insect pest control in edible plants.

2.0 MATERIALS AND METHODS
	Description of the Study Area
This research work was conducted in, Uli, ihiala L.G.A. of Anambra State. The study was conducted over a period of two months.  	Comment by Author MH: Please mention the country name
Sample Collection
Five different maize samples was collected from different locations in within the area and the samples were labeled A to E according to their place of collection. And agricultural insecticide with brand name cypermethrin was purchased from an agricultural shop.
Land Preparation
After proper clearing and cleaning of the land, ridges were manually made with hoe before planting was done.
Experimental Design
The experimental design used for this research was Randomized complete Block Design (RCBD) method.
Planting
After the ridges were made, organic manure was also applied to the ridges to aids growth. The five different seeds collected from different locations was sown following the randomized complete block design, the seeds was sown in the ridges, 3mm deep and 40cm apart under the same environmental conditions, and each was replicated three times and one in each group was left to serve as the control. 	Comment by Author MH: Need to correct the sentence



Pesticide application
250 g lemon grass extract each were diluted in 1000 litre of water and for the chemical insecticide 3 ml was diluted in 1000 ml of water. The solutions at first used to treat the seeds before planting and also applied to the plants two weeks after germination.  	Comment by Author MH: Please add an appropriate citation for the standard published protocol followed in this experiment, as this will strengthen the scientific rigor of the study.
Cultural Practices
Weeding was carried out at interval of two weeks.
Data Collection
The following morphological data was collected from the seedlings 
(a) No of days of germination
(b) Plant heights two weeks after application of insecticide (cm) 
(d) Leaf length (cm) two week after application of insecticide  
 Statistical Analysis
The results obtained from these morphological data were analysed and expressed in mean.	Comment by Author MH: Please use the ANOVA to make this article scientific.

4.0 RESULTS AND DISCUSSION

The results of the morphometric data obtained from this research work was presented in Tables 1, 2, and 3.  From Table 1, it could be seen that samples treated with lemon grass extract germinated earlier than the control and those treated with chemical insecticide. Also in Tables 2 and 3, samples treated with lemon grass extract had the highest plant height and leaf length than those treated with insecticide and the control.

Table 1: Results showing mean values of no of days of germination for both lemon grass extract and chemical insecticide
	Samples/ Treatments
	A
	B
	C
	D
	E

	Chemical Insecticide  
	6.00
	6.00
	6.00
	6.40
	5.40

	Lemon grass
	4.00
	4.00
	4.00
	4.00
	4.20

	Control
	4.40
	5.00
	5.00
	5.00
	4.20


					 
Table 2: Results showing mean values of the plant height (cm) two weeks after application of insecticide for both lemon grass extract and chemical insecticide.
	Samples/
Treatment
	A
	B 

	C
	D
	E

	Chemical insecticide
	9.50
	10.20
	9.90
	9.50
	10.00

	Lemon grass
	13.50
	13.20
	14.00
	13.50
	13.90

	Control
	9.50
	9.20
	8.90
	9.50
	9.00






Table 3: Results showing mean values of the leaf lengths (cm) for the varieties two weeks after insecticide application for both lemon grass extract and chemical insecticide
	Samples/ Treatments
	A
	B
	C
	D
	E

	Chemical insecticide
	7.30
	7.00
	6.50
	7.20
	6.90

	Lemon grass
	8.50
	8.20
	8.50
	8.50
	7.90

	Control
	7.00
	7.00
	6.90
	6.20
	7.20



The use of chemical insecticide for seed dressing against pest attack, is a long time agricultural practice used for protecting seeds from insect attack. The use of chemical insecticide has been in use for years now, of which People are ignorant of its Health adverse effects to man. Insect pests interfere with the growth of crops and causes damages to them; thereby reducing crop yield and market value of crops. This research work was carried out in Uli to compare the effectiveness of lemon grass leaf extract and chemical pesticide in the control of insect pests that attack maize plant. The parameters used includes days of germination, Plant heights and leaf length two weeks after insecticide application, as influenced by the treatments.
From Tables 1, 2, 3 and 4 respectively. Results showed that both lemon grass and the chemical insecticide effectively controlled insect pest, but there's a variation in was observed in the morphological growth parameters monitored.  In this study, lemon grass promoted germination and plant height when compared with other treatment. Lemmon grass recorded the highest mean height of 14.0, 10.2 for insecticide and 9.50, for control. This study is in agreement with the study conducted by Nisbet et al. (1996) he established that   lemon grass extract posses insecticidal effect especially at high concentrations. This very study indicates that lemon grass is not only a bio –control agent but also added Nutrients to the soil. The chemical insecticide delayed germination, but there was no remarkable variation in the leaf length for all the treatment. Lemmon grass extract is therefore an effective biocontrol substance for pests attacking maize. 	Comment by Author MH: Need more latest citation

5.0 Conclusion
In conclusion, the use of Lemon grass extract should be substituted with chemical which is not even safe for human consumption. This study should help create awareness to Farmers and Agriculturists to adopt. 	Comment by Author MH: Need to improve this section

6.0 Recommendations
So many research has established that synthetic biocides pose health and environmental risks, biocide made of lemon grass appear to be a promising alternative in pest management systems. It is established that lemon grass -based pesticides have no residual effect on agricultural produce; with populations opting for green technology, lemon grass can be the best option as a pest control agent. Lemon grass is pure organic with no side effects, also adds nutrients to the soil. 
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