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ABSTRACT

Understanding herbicides requires understanding the importance of weed control. Weed control has been a necessary part of agriculture, even before the development of herbicides. The presence of these unwanted plants can negatively impact the growth and yield of crops, since they consume from the same resources such as water, nutrients, sunlight and forms habitat for insects and fungi. This research work was carried out in order to check the effects of Atrazine herbicides on the growth of Telfairia occidentalis. The experiment was laid out in randomized complete block design. Each treatment group was replicated three times. The effects of these treatment on the growth of Telfairia occidentalis were evaluated in terms of number of days of germination, plant height at germination. Leaf length, number of leaves and petiole length, all at three weeks after germination. Result showed that the herbicides, were effective as it delayed germination, and affected plant height at germination and number of leaves, three weeks after germination, when compared with the control. The findings reveal that herbicide application before planting affects germination. The knowledge of the effects of herbicide applications and timing, will help to minimize negative impacts. Further research is needed to discover the effect of these herbicides on other living things in the environment.      


 INTRODUCTION
Background of the study 
 Telfairia occidentalis Hook. F. (Cucurbitaceae) is one such orphan crop grown in West Africa for its nutritious leaves, oil and protein-rich seeds. In this dioecious crop, farmers like to eliminate male plants and keep mostly females to increase their yield. Telfairia occidentalis Hook. F is a tropical vine grown in west Africa as a leafy vegetable, and for its nutritious leaves, oil and protein-rich edible seeds. It is commonly known as Fluted gourd or fluted pumpkin. It is a member of the Family Cucurbitaceae. It originated from Southern Nigeria, and the species is mostly cultivated in West Africa for its nutritious and edible leaves as well as healthy oils and protein-rich seeds (Akoroda 1990, Badifu 1993). It is also cultivated in Southern Nigeria where it is used primarily in soups and herbal medicines preparations. The Leaves Contain a high quantity of antioxidants, hepatoprotective and antimicrobial properties (Nwanns et al., 2008). Fluited pumpkin is one among the crops that have great potential, to serve as an innovative, sustainable and safe food source under climate change conditions, especially for developing countries (Dawson et al 2009; Raheem 2011, Chivenge et a.,l 2015). Their nutrients, medicinal effects and biodiversity can contribute a great value to achieving the Millennium Development Goals and act against unbalanced diets.  Telfairia occidentalis is a large perennial plant which climbs by means of bifid and tendrils which are usually coiled (Ezenwata et al., 2019). The leaves of the plant are compound, 
usually 3-5 foliate, with blades and petioles also covered with multicellular hairs. 
It is a dioecious flowering plant in the Cucurbitaceae family (Fayeun et al., 2016), whose sex expression is likely genetically determined (Grumet and Taft, 2011). Individuals of T. occidentalis can reach a vine length of up to 4.7 m when flowering (Nwonuala and Obiefuna, 2015) and female plants can produce two to five large fruits weighing 2–20 kg containing up to 200 flat, round seeds around 5 cm in diameter (Adeyemo and Tijani, 2018). Since only female plants produce useful fruits containing seeds and larger succulent leaves than the males of T. occidentalis, they are considered more beneficial and male plants tend to be regarded as a waste of energy (Akoroda, 1990; Chukwurah and Uguru, 2010; Fayeuun et al., 2016).                                                                                                          
The fruits are marked by 10 conspicuous longitudinal ridges and are among the 
largest known (16-50 cm length, 9 cm diameter). The seeds which are embedded 
within a bright-yellow fibrous endocarp is large, endospermic and usually 
dark red in color (Akoroda, 1990). Fluted pumpkin just like other crops compete with weeds for water, nutrient and minerals.  In Nigeria there is dearth information concerning weed control in cultivation of this crop. Herbicides are phytotoxic chemicals used for destroying or inhibiting the growth of various weeds (Ross and Childs, 2016). They have variable degrees of specificity and acts on different type of unwanted plants. According to Ross and Childs (2016) herbicides act by inhibiting cell division, photosynthesis or amino acid production or by mimicking natural plant growth hormones, causing deformities (Kostov and Pacanoski, 2007). Application methods include spraying directly on the foliage, applying to soils and applying directly to aquatic systems.  Atrazine, a prominent triazine herbicide, is currently one of the most widely used herbicides in world agriculture. The herbicide Atrazine (6-Chloro-N-ethyl-N-(1-methylethyl)-1,3,5Triazine 2,4-diamine) is one in the family of chemicals known as triazines.
It is a selective herbicide used for control of many broadleaf weeds often extracts more of each of the detriment of crop growth and production (Ruf, 2007). Herbicides help humans to protect crops. Stephen et. al., (2023), reported that herbicide spray, improved fat, protein, moisture, carbohydrate content and vegetative yield of fluted pumpkin.
Agricultural chemicals have significantly increase crop yield in the short term but are persistent and causes long term hazard on non-targeted organisms in the environment (Anyanele, et. al., 2026; Ezenwata et. al., 2023). Herbicides are known to be limiting weed growth since weeds undergo competition for water and nutrients which are made available to plants. This research work will therefore go a long way to investigate the effect of Atrazine on the growth of Telfairia occidentalis.
Aim of the study
The aim of this study is to evaluate the  effects of Atrazine herbicides on the morphological growth of Telfairia occidentalis (Fluted pumpkin).
Objectives of the study
Investigate the impact of Atrazine on seed germination, across the samples, and also on plant height, leaf length, petiole length of Telfairia  occidentalis, at germination and three weeks after germination.		
     
Materials and Method
Description of the study area
The study was carried out in Uli, Ihiala L.G.A of Anambra State during the 2024 rainy season. Mean annual total rainfall is about 1600 mm, with mean minimum and maximum annual temperature values of 21°C and 31°C. Rarely does the relative humidity fall outside the range 55-80% throughout the year.
Seed source/Sample collection
Four different samples of Telfairia  occidentalis were collected from four different villages markets in Uli, the samples were labeled A – D based on their place of their location of collection. The seeds were scooped from the pods, sun drying was done for one day. It is good to allow for adequate sun-drying before planting. The procedure helps to reduce moisture content and promote germination. The xtrazine herbicide was purchased from an agricultural shop within the local government.
Chart 1: Sample collection

	s/n  
	Samples 
	Place of collection

	1
	Sample A
	Umuoma 

	2
	Sample B
	Ubahodara 

	3
	Sample C
	Umuchima 

	3
	Sample D                                          
	Ndiakuotipo



Gardening Preparation
Cutting and Clearing of the land was done manually with cutlass and the waste was disposed on the nearby abandoned farmland.

Soil treatment with Chemical herbicides.
Treatment application was done by applying the herbicide at recommended rate of 3.0gm to 3litres of water to the area of land used for the study before planting.
Planting 
The seeds were buried in the soil one foot apart. It was vertically placed with the pointed edge inserted into the soil before planting and the plant's depth is 4cm deep, which is ideal for the seeds. Each of the samples had a control.

3.6 Experimental design
The experiment was laid in a randomized complete block design, the samples were replicated three times. 
Data Collection: Data Collection Commenced at germination and ended three weeks after germination. The following morphological data were used to evaluate the effect of the chemical herbicides (Atrazine) on the growth of fluted pumpkin. These parameters are number of days of germination, plant height at germination, number of leaves, plant height, leaf length, petiole length three weeks after germination.
Statistical analysis.
The data was analyzed by calculating their mean.

 Results
Result shows that Atrazine herbicide delayed germination, the control had earlier germination as shown in (Table 1). In (table 2), Atrazine affected plant height at germination when compared with the control. In (table 3), Atrazine treatment affected the number of leaves, the control had a greater number of leaves. In (tables 4, 5 and 6), showing plant height, leaf length and petiole length three weeks after germination, no variation was observed among the treatment and the control.

[bookmark: _Hlk226003150]Table 1: Showing mean values of No. of days of germination 
Result shows that Atrazine herbicide delayed germination, the control had earlier germination (Table 1). For the control, Sample D  germinated on the 7th day, followed by A, and then C on the day 8. Germination in Atrazine treatment plants started on the 13th day, Showing that Atrazine delayed germination by 5 days.
Table 1. Mean values of No. of days of germination
	
Samples / Treatment 
	Days
A
	Days
B
	Days
C
	Days
D

	Atrazine 
	13.00
	13.00
	14.00
	13.00

	Control 
	8.00
	8.00
	9
	7.00







Table 2: Showing mean values of Plant height at germination in cm
	
Samples / Treatment 
	Plant Height
A
	
B
	
C
	
D

	Atrazine 
	1.00
	1.20
	1.50
	1.300

	Control 
	3.00
	2.80
	2.70
	3.00



[bookmark: _Hlk226322573]In table 2, the plant height at germination showed a great difference in heights. Plants heights treated with Atrazine, was affected at germination when compared with the control. The control samples were taller (3.00, 2.80, 2.70 and 3.00) in sample A. B, C and D, as against 1.00, 1,20, 1.50 and 1.30 for the Atrazine treated plants respectively  at germination. This further showed that treatment of plants or spraying of chemical substances to plants which may be as a result of either herbicides control or used to control pests affects plant growth.


Table 3: Showing mean values of No. of leaves three weeks after germination 
	Samples / Treatment 
	A
	B
	C
	D

	Atrazine 
	4.50
	5.00
	5.00
	5.20

	Control 
	6.50
	6.00
	7.00
	6.20



[bookmark: _Hlk226322968][bookmark: _Hlk226319197] Table 3 Showed Atrazine treatment affected the number of leaves. The control had a greater number of leaves (6 -7) leaves per plant as against (4 -5) leaves when compared with the samples treated with Atrazine. For sample A, the mean value for the number of leaves for control is 6.50 while that of Atrazine treatment is 4.50. this means that Atrazine treatment did not promote leaf growth.



Table 4: Showing mean values of plant height in cm three weeks after germination 
	Samples / Treatment 
	A
	B
	C
	D

	Atrazine 
	4.00 
	4.20
	4.10
	4.00

	Control 
	4.30
	4.50
	4.30
	5.00



[bookmark: _Hlk226323185][bookmark: _Hlk226319846]The results in table 4, showed the mean height of plant height 3 weeks after germination. It showed very little variation which was observed between the control and Atrazine treatment. 4.00, 4.20. 4.10 and 4.00 for sample A, B, C, and D respectively for Atrazine treated plants and 4.30, 4.50, 4.30 and 5.00 for sample A, B, C, and D respectively for the control plants. This implies that the effect of the Atrazine treatment is reducing with increase in exposure time. This reveals that the strength of the herbicide, reduces from three weeks after application.










Table 5: Showing mean values of Leaf length in cm three weeks after germination	
	Samples / Treatment 
	A
	B
	C
	D

	Atrazine 
	2.00 
	2.20
	2.10
	2.00

	Control 
	2.30
	2.20
	2.30
	2.30




[bookmark: _Hlk226323538][bookmark: _Hlk226321267]Table 5 showed the mean values of leaf length in cm 3 weeks after germination, with the result showing the length in cm of  (2.00, 2.20, 2.10 and 2.00) in sample A, B, C and D respectively for Atrazine treated plants, as against (2.30, 2.20, 2.30 and 2.30) in sample A, B, C and D respectively for the control plants. There was not much noticeable variation in leaf length for both the treatment and the control. This implies that Atrazine herbicide has no effect on leaf length


Table 6: Showing mean values of Petiole length in cm two weeks after germination in cm

	Samples / Treatment 
	A
	B
	C
	D

	Atrazine 
	2.00 
	2.00
	2.20
	2.30

	Control 
	2.50
	2.70
	2.50
	2.60


 
Table 6 showed that there was not much noticeable variation in mean petiole length for both the treatment and the control. The result from the table showed that the highest petiole length is was seen in the mean value of sample D (2.30 cm). while that of control was seen in sample D also (2.60 cm) This implies that Atrazine herbicide has just little or no negative effect on petiole length.


4.2 Discussion
Herbicides are phytotoxic chemicals used for destroying or inhibiting the growth of various weeds (Ross & Childs, 2016). Indiscriminate use of herbicides for weed Control has resulted in very serious ecological and environmental problems such as increasing incidence of resistance in the weeds to important herbicide such as triazines. 
This experiment was conducted to evaluate the effect of chemical herbicides (Atrazine) on Telfairia occidentalis. The effect of these treatment on Telfairia occidentalis were evaluated, among the various samples in terms of number of days of germination, plant height, number of leaves, at germination, and leaf length, plant height and petiole length, at three weeks after germination. Findings from this study revealed that
applying herbicides before planting affected, germination and vegetative growth at early stage. Miri, et al (2012) stated that the crop plants may be more sensitive to herbicides, and there is a greater potential for herbicide residues to come into direct contact with the fruit or affect its quality. From table 1, it could be depicted that the Atrazine herbicides delayed germination process for 13 days compared to the control group of 8 days. Atrazine being a chemical substance delayed germination for 5 days, this was shown in table (1) where the result showed that germination in the control plants that was treated with Atrazine started germinating on the 13th day, 5 days after the control plants might have germinated showing the delayed effect on these plants.  In table 2, the plant height at germination showed a great difference in heights. Plants heights treated with Atrazine, were affected greatly at germination when compared with the control. The control samples were taller (3.00, 2.80, 2.70 and 3.00) in sample A. B, C and D, as against (1.00, 1,20, 1.50 and 1.30) for the Atrazine treated plants respectively. This further showed that treatment of plants or spraying of chemical substances to plants which may be as a result of either herbicides control or used to control pests affects plant growth. Table 3, showed Atrazine did not promote plant height and number of leaves compared with control: (1.00, 1.00, 1.50, 1.30) for plant height and (4.50, 5.00, 5.00, 5.20) for number of leaves respectively. Atrazine treatment affected the number of leaves. The control had a greater number of leaves (6 -7) leaves per plant as against (4 -5) leaves when compared with the samples treated with Atrazine.  The observed variation in tables 1 to 3 (Number of days of germination, plant height, and number of leaves of the two groups) is as a result of the effect of the herbicide and not as a result of gene or sources of plant collection. This showed chemical application on plants affects their growth. In table 4, the result showed very little variation which was observed between the control and Atrazine treatment. (4.00, 4.20. 4.10 and 4.00) for sample A, B, C, and D respectively for Atrazine treated plants and (4.30, 4.50, 4.30 and 5.0) for sample A, B, C, and D respectively for the control plants. This implies that the effect of the Atrazine treatment is reducing with increase in time exposure. This may be as a result weakening in the strength of the herbicide with time which was shown reducing from three weeks after application. Table 5 showed the mean values of the leaf length in cm 3 weeks after germination of the plants with (2.00, 2.20, 2.10 and 2.00) in sample A, B, C and D respectively for Atrazine treated plants, as against (2.30, 2.20, 2.30 and 2.30) in sample A, B, C and D respectively for the control plants. There was no much variation in the leaf lengths which may be as result of the weakening in the strength of the chemical applied with time. Table 6 showed also that there was no much variation on the plant petiole length at 3 weeks after germination for both treatments in this study, with the highest petiole length in the plants treated with Atrazine chemical was (2.30cm) as against (2.60cm) for the control. The vegetative growth for the treatment and the control increased as the strength of the herbicide effect reduced. This result is in line with the observations of Stephen et al., (2023). They reported that herbicide spray delayed weed growth and improved vegetative yield few weeks after application.  The findings from this study will assist farmers with the knowledge of when to control weed infestation on fluted pumpkin plants. Knowing the appropriate timing for applying chemicals for weed control which will help the farmers manage weed more effectively and sustainably.

Conclusion.
Atrazine herbicides although was 100% effective in controlling weeds, it showed a certain degree of negative impact on germination, plant height and number of leaves of Telfairia occidentalis.
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