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[bookmark: _Toc198543377]ABSTRACT
This study was conducted at the Irrigation Research Farm of Federal University Dutsin-Ma, Dutsin-Ma Local Government Area, Katsina State during the dry seasons of 2023/2024 and 2024/2025 to evaluate the effect of rates and time of poultry manure application on the growth and yield of Jute mallow. The treatments consisted of five (5) rates of poultry manure at 0, 10, 15, 20 and 25 t/ha and three times of poultry manure application; 2 weeks before planting, 1 week before planting and at planting in a 6 x 3 factorial experiment fitted into a randomized complete block design (RCBD) replicated thrice. Data were collected on growth parameters like; plant height, number of leaves, number of branches, dry matter weight (g) and leafy yield kg ha-1. Analysis of variance (ANOVA) for all measurements was performed using SAS software package 2003 version. The results showed that application of poultry manure 25 t ha-1 had a better performance on growth and yield parameters like; plant height, number of leaves, number of branches, dry matter weight(g) and leafy yield kg ha-1 over other rates of poultry manure evaluated and time of application of poultry manure 2 weeks before planting resulted in a better performance in all growth: growth and yield parameters like; plant height, number of leaves, number of branches, dry matter weight(g) and leafy yield kg ha-1  and yield attributes over the other timings evaluated in this trial. A combination of 25 t ha-1 with application time (2) weeks before planting. 
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INTRODUCTION	
Jute mallow (Corchorus olitorius L.), a leafy edible vegetable formerly placed in the Tiliaceae family and more recently belongs to the Malvaceae family (Usman. 2023). Jute mallow is an annual herbaceous plant that thrives in warm, tropical climates, making it well-suited for cultivation in regions like the Sudan savanna in Nigeria. Jute mallow well known in the tropics where they are widely grown as vegetables for the viscosity of their leaves, either freshly prepared or sun dried.  They represent some of the most popular tropical food leafy vegetables in Africa, Asia, some parts of the Middle East, and Latin America (Adediran, et al., 2015). Jute mallow is one of the popular tropical leafy vegetable in Africa, Asia and some parts of the Middle East and Latin America (Odofin et al, 2011). It is a leading leafy vegetable in Cote d’Voire, Benin, Nigeria, Cameroon, Sudan, Kenya, Uganda and Zimbabwe (Fondio et al,2004). The mucilaginous leaves are consumed along with other staples.  It is extremely consumed as a health vegetable, because it contains abundant β-carotene and other carotenoids, vitamins B1, B2, C and E, and other minerals. The vegetable also has varying proportion of dietary fibre and protein required for health (Schippers, 2000). Nutritionally, Jute mallow on the average contain 85-87g H2O, 5.6 g protein, 0.7 g oil, 5g carbohydrate, 1.5 g fiber 250-266 mg Ca, 4.8 mg Fe, 1.5 mg vitamin A, 0.1 mg thiamine, 0.3 mg riboflavin, 1.5 mg nicotinamide, and 53-100 mg ascorbic acid per 100 g (Ndilovu and Afolayan, 2008). The leaves have been variously used in folk medicines for ascites, pain, piles, tumors, cystitis, dysuria. The cultivation of jute mallow is gaining increased attention due to its nutritional profile. In addition to its nutritional value, jute mallow has medicinal properties, being used traditionally to treat various ailments, including digestive issues and inflammation (Egbebi and Bademosi, 2019). The crop also plays an important role in subsistence agriculture, as it can be grown with minimal input and contributes to soil fertility through its organic matter return.
The estimated net annual losses of nutrients in Sub-Saharan Africa is as high as 7,629,900 metric tons. This represents a total loss of US$1.5 billion per year in terms of the cost of nutrients as fertilizers (Julio and Baanante, 1999). Increasing the yield of crops to meet the demand of Nigeria’s ever growing population, requires application of fertilizer to replace the lost nutrients in the soil. The major problem facing Jute mallow production in the tropics are low inherent nutrients of savannah soils (Haruna et al, 2011) and rapid soil nutrient depletion as a result of poor agricultural practices such as over grazing, erosion, denitrification, deforestation and other human activities (Julio and Baanante 1999). 
Farmers use inorganic fertilizer as a means of improving the fertility of poor savannah soil but inorganic fertilizer recently is expensive, sometimes adulterated, sometimes unavailable due to politics in its supply and most importantly could be injurious to environment. Inorganic fertilizers are commonly used because they are quick releasers of nutrients making nutrients readily available for plant use and they are easier to handle. However the use of inorganic fertilizers by farmers is limited because of scarcity, high costs and its continuous usage leads to build up of toxic salts over time in the soil (Bello et al,2018). Poultry manure as an alternative in the proper rates and timely applied could improve soil fertility level through timely release of much needed nutrients for plant growth and development, as it’s readily available and cheap. Poultry manure is an organic (in nature) manure that supplies all the needed plant nutrients for improving soil fertility as well as improving the soil condition for plant growth (Ibrahim,2015; Komolafe,2025). These have necessitated the need for an alternative nutrient source that are cheap, readily available and ecofriendly.
Despite the importance of jute mallow as a food and income-generating crop, its production in the Sudan savanna of Nigeria particularly in Dutsin-ma area is low with an average yield of less than 1 ton ha-1 and the crop has a yield potential of 2.5 tons ha-1 (Akinsooto, 2025). This limited yield obtained in Sudan savannah could be as a result of non-adherence to proper agronomic practices during its cultivation by farmers, particularly poor fertility of the soil at Dutsin-ma among other factors. The region's soils are often depleted of essential nutrients due to continuous cropping, erosion, and the effects of climate change, which lead to reduced crop yields. Farmers in the Sudan savannah region of Nigeria traditionally rely on chemical fertilizers, but these inputs are often expensive, often adulterated, sometimes injurious to the environment and inaccessible to smallholder farmers, leading to low productivity (Yunus, 2025). Organic fertilizers, such as poultry manure as a hub of plant Micro and Macro nutrients, offer a sustainable alternative to chemical fertilizers, providing essential nutrients while improving soil health and water holding capacity with adequate drainage. 
However, Farmers also do not adhere strictly to the proper rates and accurate time of its application to jute mallow’s cultivation in Sudan savannah area of Nigeria. The correct application rate of poultry manure can enhance the growth parameters of jute mallow, while excessive or inadequate application may have detrimental effects on crop performance and soil quality (Adekeye 2019; Sahib et al, 2019). Proper timing ensures that the nutrients are available to the plants when they need them most, thereby maximizing nutrient uptake and improving growth performance. Research indicates that poultry manure releases nutrients at different rates, influenced by environmental conditions and microbial activity (Azeez et al., 2021). Proper timing ensures that the nutrients are available to the plants when they need them most, thereby maximizing nutrient uptake and improving growth performance. Research indicates that poultry manure releases nutrients at different rates, influenced by environmental conditions and microbial activity (Azeez et al., 2021). Studies have shown that early application of poultry manure, particularly at the time of planting, significantly enhances the initial growth of jute mallow by providing essential nutrients required during the early stages of development (Adekoya et al., 2022).
Given the growing demand for leafy vegetables such as jute mallow, particularly in urban centers in order to avert food security problems, improving the yield of this crop will contribute to food security and income generation for smallholder farmers. Additionally, the use of organic fertilizers aligns with global efforts to promote sustainable agriculture and reduce the environmental impact of farming practices (FAO, 2021). The findings from this study will provide valuable information to farmers, extension workers, and policymakers on best practices for managing soil fertility and increasing jute mallow production in the region. There is limited research on the optimal rate and timing of poultry manure application for jute mallow in the Sudan savanna. Without this information, farmers may either under-apply or over-apply manure at inappropriate time, leading to suboptimal yields or no yield at all while encountering environmental degradation as well
MATERIALS AND METHODS
The field experiments were conducted during the 2023/2024 and 2024/2025 dry seasons at irrigation research farm of Federal University Dustin-Ma located at take-off campus (latitude 12' 20'.823"N and longitude 7030'.455"E and 500m above sea level) in the Sudan Savannah ecological zone of Nigeria. The treatments consisted of (3 x 6 x 3 factorial experiment) namely; six rates of Poultry manure (0, 5, 10, 15, 20, and 25t ha-1) and three times of application of poultry manure (2 weeks before planting, 1 week before planting and at planting). Poultry manure as a source of plant nutrients was applied as par treatment prior to land preparation to facilitate release of required plant nutrients early to the growing crop The treatments were factorially combined and arranged in a Randomized Complete Block Design (RCBD) with three replications. The gross plot size is 2m x 2m (4m²) and the net plot is 1m × 1m (1m²). 
CROP HUSBANDRY
The field was ploughed and harrowed twice, then ridged into 54 pots per trial. Poultry manure rates (0, 5, 10 15, 20, and 25t /ha) as par treatments were applied according to (time of application) treatments: 2 weeks before planting, one week before planting and at planting respectively. Soil samples were randomly collected from various points at the two experimental sites at a depth of 0-30cm prior to land preparation and a composite sample taken for physicochemical analysis in the Soil analytical laboratory of Department of Agronomy, Federal University Dutsin-ma as described by (Black, 1965) and are presented AS Table 1. Jute mallow seeds obtained from the seed unit of Institute for Agricultural research (I.A.R, Ahmadu Bello University-Zaria) were sown directly at a depth of 1cm per hole on 15th January 2024 and 20th January 2025 respectively, the seed are not sown too deep, as they require light and slightly warm temperature for germination. The seeds were treated with 5g of Apron star (10grams sachet per 1kg of seed). To minimize incidence of seed borne, soil born and water borne diseases during the experiment. 
Thinning was carried out at 2 WAS to 2 plants par stand. Incidence of pest and disease was closely monitored and action would be taken when the need arises. Meteorological data were obtained from Federal University Dutsin-ma weather station, for both trials. Data collected are Relative Humidity, Temperature, Sunshine hours, Rainfall (Appendix1).
Weeding was carried out with hands-held hoe at three (3) and six (6) weeks after sowing for a weed free environment. Data were collected at 2, 4, 6, and 8 WAS from three (3) randomly tagged plants from each plot on growth parameters like plant height, number of leaves, number of branches, dry matter weight(g) and leafy yield kg ha-1 at harvest for both years. The data collected were analyzed using analysis of variance (ANOVA) technique, the treatment means were separated using Duncan’s Multiple Range Test (DMRT) (Duncan, 1955). Fresh jute mallow leaves were harvested on 20th March 2024 and 25th March 2025 respectively. Details of weather data for both dry seasons are hereby presented as appendixes I and II

RESULTS AND DISCUSSION
Soil physical, chemical properties and nutrient content of poultry manure used during the experiment. 
The result of physical and chemical analysis of the soil obtained from the experimental site for both years (Table 1) revealed that the soil has a Sandy loam textural class that was slightly acidic in nature. It has a low Nitrogen content with moderate content of Organic carbon as well as available phosphorus. There was a low content of exchangeable bases that led to a low cation exchange capacity. Table 2 showed the result of poultry manure analysis carried out on the poultry manure used during the course of this trial in both years. It revealed that a high Nitrogen content was obtained with a moderate phosphorus content as well as low amounts of exchangeable bases were obtained from the poultry manure used in this experiment. 
[bookmark: _Toc194585359][bookmark: _Toc213905029][bookmark: _Toc213923358]


Table 1: Physico-chemical proportion of soil (0-30cm) Taken from the experimental sites at Irrigation research section of  teaching and research farm Federal University Dutsinma during 2023/2024 and 204/2025 dry seasons
	                               
	Soil characteristics
	 2023/2024
	
	
	    2024/2025
	

	Particle size dissoluble (g.kg-1)
	
	
	
	
	

	Sand
	580
	
	
	560
	

	Silt
	350
	
	
	380
	

	Clay
	70
	
	
	60
	

	Textral Class
	Sandy loam
	
	
	Sandy loam
	

	Chemical Composition
	
	
	
	
	

	PH water (1:2.5)
	6.15
	
	
	6.40
	

	PH in 0.01m Cacl2 (1:2.5)
	5.45
	
	
	5.20
	

	Organic carbon (g.kg-1)
	15.03
	
	
	16.84
	

	Total Nitrogen (g.kg-1)
	1.85
	
	
	1.99
	

	Available Phosphorus (g.kg-1)
	12.10
	
	
	16.60
	

	Exchangeable Bases (g.kg-1)
	
	
	
	
	

	Calcium (Ca)
	3.25
	
	
	3.40
	

	Magnesium (Mg) 
	0.65
	
	
	0.68
	

	Potassium (K)
	0.20
	
	
	0.20
	

	Sodium (Na)
	0.16
	
	
	0.16
	

	Aluminum (Al)
	0.50
	
	
	0.40
	

	Cation Exchange capacity (CEC)
	4.72
	
	
	4.84
	


Source: Soil Analytical Laboratory, Department of Agronomy, Federal University Dutsinma
[bookmark: _Toc194585360][bookmark: _Toc213905031][bookmark: _Toc213923360]Table 2: Nutrient content of the Cowdung manure used for the experiments during 2023/2024 and 2024/2025  dry seasons at Dutsinma                                         
                                                 2023/2024			          2024/ 2025	 
	Chemical compound (g/kg)
	
	
	
	
	

	Total Nitrogen  N
	       19.90
	
	
	        21.80
	

	Phosphorus       P
	      15.30
	
	
	       16.10
	

	Potassium         K
	      13.75
	
	
	       14.65
	

	Calcium           Ca
	      6.10
	
	
	       5.60
	

	Magnesium     Mg
	      5.15
	
	
	       3.65
	



          Source: Soil Analytical Laboratory, Department of Agronomy, Federal University Dutsinma
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Plant Height 
Table 3 showed the effect of rate and time of poultry manure application on plant height (cm) of jute mallow during 2023/2024 and 2024/2025 dry seasons at Dutsin-ma. A significant response was observed on plant height of jute mallow as a result of poultry manure application at 6 WAS and 8WAS sampling periods for both seasons, where 25tons per hectare of poultry manure produced the tallest jute plant that were statistically similar to 20 tons ha-1, 15 tons ha-1, 10 tons ha-1 and 5 tons ha-1while zero application of poultry manure (0 tons per hectare) produced the shortest plant as well. However, at 2 and 4 WAS, the effect of rates of poultry manure on plant height was not significant. The highest values of plant height (cm) observed in highest rate of poultry manure treated (25tha-1) plant is in agreement with the report of Adenawoola and Adejoro (2005)  whom reported that poultry manure to increase plant height of (Corchorus olitorius).  They further reported that better cell division, enlargement  and elongation in poultry manure treated plants may be responsible for the higher growth values particularly plant height recorded in poultry manure treated plants. Adeshina et al, (2001) had similar results.
[bookmark: _Toc148531935] The effect of time of poultry manure application on jute plant height was also found to be significant in this trial. Application time at 2 weeks before planting was found to produce the tallest plant at 6 and 8 WAS only in both 2025 dry seasons, this was followed by shorter plants recorded at 1 week before planting and at planting produced the shortest plant. Jute, being photosensitive, when fertilizer early enough at two weeks before planting  had sufficient time for its vegetative growth and produced taller plants. Delay applying poultry manure at planting resulted in stunted plant growth due to reduction in day length and average temperatures. Similar results were also reported by Ratnam and Narayana (2014) ;  Okosun et al. (2006).  There was no interaction effect between the rate and time of poultry manure application  on plant height of jute mallow.


Table 3:  Effect of rate and time of poultry manure application on plant height (cm) of Jute mallow (Corchorus olitorius L.)  during 2023/2024 and 2024/2025 dry season at Dutsin-Ma.
	Treatments	
Poultry manure t/ha (R)          2WAS            4WAS             6WAS                  8WAS
                                               2024        2025      2024      2025      2024        2025         2024             2025

	0  (control)                             6.47  
	7.31      13.64
	15.97      32.34
	333.76c       39.46
	     41.25b

	5                                             6 96
	7.94      16.76
	17.21      34.76
	36.11bc       43.44 
	     46.77b

	10                                          7.67
	8.63      17.54
	18.81      39.61
	44.99b       48.85
	      52.25a

	15                                          8.43
	9.20      18.65
	20.33      41.54
	46.97ab       52.23
	      54.09a

	20                                          10.66
	11.77    20.65
	22.33      42.66
	48.66ab     54.33
	     56.76ab

	25                                          11.59
	13.33    21.78
	24.77      45.98
	51.45a      56.43
	      57.98a

	S E ±                                      0.043
	0.055    0.212
	0.254      2.655
	2.787        4.265
	      4.886

	Significance                            NS
	   NS       NS
	   NS          NS
	   *            NS
	          *

	Time of Poultry Manure Application (T)
	
	
	
	

	At Planting                              7.41
	7.53  14.32
	15.74   30.12
	34.89c  40.14
	   43.01c

	1 week before planting            8.12
	7.95  16.56
	17.25   34.65
	38.90b  45.34
	   51.13b

	2 weeks before planting           9.22
	9.33  20.33
	21.24   38.61
	47.58a  48.13
	   59.89a

	S E ±                                        0.042                             
	0.041  1.024
	 1.142     1.901
	2.091   3.461
	   3.664

	Significance                              NS
	   NS     NS
	    NS      NS
	    *         NS
	    *

	Interaction 
	
	
	
	

	Rate * Time                               NS
	   NS     NS
	    NS      NS
	   NS       NS
	   NS


Mean followed by same letters within the treatment group were statistically same using DMRT at 5% level of significance.

Number of Leaves 
Table 4 showed the effect of rate and time of poultry manure application on number of leaves of jute mallow during 2023/2024 and 2024/2025 dry seasons at Dutsin-ma. A significant response was observed on number of leaves of jute mallow as a result of poultry manure application at 6 WAS (2025) and 8WAS (2025) sampling periods for both seasons, where 25tons per hectare of poultry manure produced more leaves that were statistically similar to 20 tons ha-1, 15 tons ha-1, 10 tons ha-1 and 5 tha-1while zero application of poultry manure (0 tons per hectare) produced the least leaves as well. However, at 2 and 4 WAS, the effect of rates of poultry manure on number of leaves was not significant. The highest number of leaves values observed in plots treated with highest poultry manure rates is in agreement with the report of  Madisa et al,  (2013) who found poultry manure to increase growth and yield of (Corchorus olitorius) through Better cell division and elongation in poultry manure treated plants may be responsible for the higher number of leaves values recorded in poultry manure treated plants. These contributed to the highest number of leaves and ultimately higher leaf yield values recorded in poultry manure treated plants.
 The effect of time of poultry manure application on jute number of leaves was also found to be significant in this trial. Application time at 2 weeks before planting was found to produce the most leaves at  8 WAS only in both 2025 dry season, this was followed by fewer leaves recorded at 1 week before planting and at planting produced the least leaves.  Neeraj et al. (2013)  who reported that when fertilizer early enough at two weeks before planting  had sufficient time for its vegetative growth and produced taller plants with more branches and leaves.  There was no interaction effect between the rate and time of poultry manure application on number of leaves of jute mallow.

Table 4:  Effect of rate and time of poultry manure application on Number of Leaves  of Jute mallow (Corchorus olitorius L.)  during 2023/2024 and 2024/2025 dry season at Dutsin-Ma.
	Treatments	
Poultry manure t/ha (R)          2WAS            4WAS             6WAS                  8WAS
                                               2024       2025      2024      2025      2024        2025        2024              2025

	0  (control)                             6.47  
	7.31      13.64
	15.97      31.34
	335.76c       37.46
	     43.25c

	5                                             6 96
	7.94      16.76
	17.21      33.76
	36.11bc      40.44 
	     47.77b

	10                                          7.67
	8.63      17.54
	18.81      34.61
	44.99b      47.85
	     51.25ab

	15                                          8.43
	9.20      18.65
	20.33      40.54
	46.97ab       52.23
	     53.09ab

	20                                          10.66
	11.77    20.65
	22.33      42.66
	48.66ab    53.33
	     54.76ab

	25                                          11.59
	13.33    21.78
	24.77      45.98
	51.45a      54.43
	      55.98a

	S E ±                                      0.043
	0.055    1.212
	1.254      3.655
	3.787        5.265
	      5.886

	Significance                            NS
	   NS       NS
	   NS          NS
	   *            NS
	          *

	Time of Poultry Manure Application (T)
	
	
	
	

	At Planting                              7.41
	7.53  14.32
	15.74   30.12
	34.89c  40.14
	   43.01c

	1 week before planting            8.12
	7.95  16.56
	17.25   34.65
	38.90b  45.34
	   51.13b

	2 weeks before planting           9.22
	9.33  20.33
	21.24   38.61
	47.58a  48.13
	   59.89a

	S E ±                                        0.042                             
	0.041  1.024
	 1.142     1.901
	2.091   3.461
	   3.664

	Significance                              NS
	   NS     NS
	    NS      NS
	  NS         NS
	    *

	Interaction 
	
	
	
	

	Rate * Time                               NS
	   NS     NS
	    NS      NS
	   NS       NS
	   NS


Mean followed by same letters within the treatment group were statistically same using DMRT at 5% level of significance.

Number of Branches
Table 5 showed the effect of rate and time of poultry manure application on Number of Branches of jute mallow during 2023/2024 and 2024/2025 dry seasons at Dutsin-ma. A significant response was observed on Number of Branches of jute mallow as a result of poultry manure application at 4 WAS (2024) and 8 WAS (2025) sampling periods for both seasons, where 25tons per hectare of poultry manure produced the most branches that were statistically similar to 20 tons ha-1, 15 tons ha-1, 10 tons ha-1 and 5tha-1while zero application of poultry manure (0 tons per hectare) produced the least branches as well. However, at 2 and 4 WAS, the effect of rates of poultry manure on number of branches was not significant. The better N supply throughout the growth period as a result of highest rate of poultry manure application may also be responsible for the better vegetative growth, higher number of branches and shoot yield values recorded in poultry manure treated plants. This corroborated by the report of Makinde et al, (2011) because it contains higher nutrient content than other animal manure. It also improves biological activities, soil tilth and soil chemical properties for better performance in growth parameters like number of branches and dry matter weight.
 The effect of time of poultry manure application on jute’s number of branches was also found to be significant in this trial. Application time at 2 weeks before planting was found to produce the most branches at 6 and 8 WAS only in both 2025 dry season, this was followed by fewer branches  recorded at 1 week before planting and at planting produced the least branches. This is similar to the findings of  Bhaswati  and Majumdar  (1995) who reported that early application of poultry manure results early availability of plant nutriend as well as inproving the biological, physical and chemical condition of the soil for improved growth and yield of Jute.   There was no interaction effect between the rate and time of poultry manure application  on number of branches of jute mallow.







Table 5:  Effect of rate and time of poultry manure application on Number of Branches of Jute mallow (Corchorus olitorius L.)  during 2023/2024 and 2024/2025 dry season at Dutsin-Ma.
	Treatments	
Poultry manure t/ha (R)          2WAS            4WAS             6WAS                  8WAS
                                               2024       2025      2024      2025      2024        2025        2024             2025

	0  (control)                             6.47  
	7.31      10.64c
	12.97      22.34
	333.76        39.46
	     41.25b

	5                                             6 96
	7.94     12.76bc
	15.21      24.76
	36.11          43.44 
	     46.77b

	10                                          7.67
	8.63      13.54b
	16.81      29.61
	44.92        48.85
	      52.25a

	15                                          8.43
	9.20      14.65b
	18.33      31.54
	46.97         52.23
	      54.09a

	20                                          10.66
	11.77    16.65a
	20.33      32.66
	48.66       54.33
	     56.76ab

	25                                          11.59
	13.33    18.78a
	22.77      35.98
	51.45       56.43
	      57.98a

	S E ±                                      0.043
	0.055    0.212
	0.254      2.655
	2.787        3.265
	      3.886

	Significance                            NS
	   NS       *
	   NS          NS
	 NS            NS
	          *

	Time of Poultry Manure Application (T)
	
	
	
	

	At Planting                              7.41
	7.53  14.32
	15.74   30.12
	34.89c  40.14
	   43.01c

	1 week before planting            8.12
	7.95  16.56
	17.25   34.65
	38.90b  45.34
	   51.13b

	2 weeks before planting           9.22
	9.33  20.33
	21.24   38.61
	47.58a  48.13
	   59.89a

	S E ±                                        0.042                             
	0.041  1.024
	 1.142     1.901
	2.091   3.461
	   3.664

	Significance                              NS
	   NS     NS
	    NS      NS
	    *         NS
	    *

	Interaction 
	
	
	
	

	Rate * Time                               NS
	   NS     NS
	    NS      NS
	   NS       NS
	   NS


Mean followed by same letters within the treatment group were statistically same using DMRT at 5% level of significance.

Dry matter weight (g)
Table 6 showed the effect of rate and time of poultry manure application on Dry matter weight (g) of jute mallow during 2023/2024 and 2024/2025 dry seasons at Dutsin-ma. A significant response was observed on Dry matter weight (g) of jute mallow as a result of poultry manure application at 6 WAS  (2025) and 8WAS (2025) sampling periods for both seasons, where 25tons per hectare of poultry manure produced the heaviest Dry matter weight (g)  that were statistically similar to 20 tons ha-1, 15 tons ha-1, 1.0 tons ha-1 and 5 tha-1while zero application of poultry manure (0 tons per hectare) produced the lightest Dry matter weight (g)  as well. However, at 2 and 4 WAS, the effect of rates of poultry manure on plant height was not significant. Taller plants with more branches and larger leaves enable the plant to trap more light for photosynthesis hence; higher dry matter yield. This is in line with the report of  Jonathan et al, (2012) who reported that high rates of poultry manure improves soil water availability through retention, aeration and better crop utilization of nutrients and further states that Organic manure is known to be capable of activating many species of microorganisms which release phytohormones that stimulate nutrient absorption and plant growth  
 The effect of time of poultry manure application on jute plant height was also found to be significant in this trial. Application time at 2 weeks before planting was found to produce the heaviest Dry matter weight (g) at 6 and 8 WAS only in both 2025 dry season, this was followed by lighter heaviest Dry matter weight (g) recorded at 1 week before planting and at planting produced the least heaviest Dry matter weight (g).  The higher dry matter production recorded with two week before planting application time might be due to cumulative effect of more plant height, optimum weather conditions like higher bright sunshine hours with optimum day length and the temperatures might have increased photosynthesis and in turn, drymatter production than other timings evaluated. Similar findings were observed by Ali et al. (2004). There was no interaction effect between the rate and time of poultry manure application on heaviest Dry matter weight (g) of jute mallow.



Table 6:  Effect of rate and time of poultry manure application on Dry matter weight (g) of Jute mallow (Corchorus olitorius L.)  during 2023/2024 and 2024/2025 dry season at Dutsin-Ma.
	Treatments	
Poultry manure t/ha (R)          2WAS            4WAS             6WAS                  8WAS
                                               2024       2025      2024      2025      2024        2025        2024             2025

	0  (control)                             6.47  
	7.31      13.64
	15.97      32.34
	333.76c       34.46
	     38.25b

	5                                             6 96
	7.94      16.76
	17.21      34.76
	36.11bc       40.44 
	     43.77b

	10                                          7.67
	8.63      17.54
	18.81      39.61
	44.99b       42.85
	      50.25a

	15                                          8.43
	9.20      18.65
	20.33      41.54
	46.97ab       48.23
	      51.09a

	20                                          10.66
	11.77    20.65
	22.33      42.66
	48.66ab     50.33
	     53.76a

	25                                          11.59
	13.33    21.78
	24.77      45.98
	51.45a      53.43
	      57.98a

	S E ±                                      0.043
	0.055    0.212
	0.254      2.655
	2.787        4.265
	      4.886

	Significance                            NS
	   NS       NS
	   NS          NS
	   *            NS
	          *

	Time of Poultry Manure Application (T)
	
	
	
	

	At Planting                              7.41
	7.53  14.32
	15.74   30.12
	34.89c  40.14
	   40.01c

	1 week before planting            8.12
	7.95  16.56
	17.25   34.65
	38.90b  45.34
	   48.13b

	2 weeks before planting           9.22
	9.33  20.33
	21.24   38.61
	47.58a  48.13
	   55.89a

	S E ±                                        0.042                             
	0.041  1.024
	 1.142     1.901
	2.091   3.061
	   3.064

	Significance                              NS
	   NS     NS
	    NS      NS
	    *         NS
	    *

	Interaction 
	
	
	
	

	Rate * Time                               NS
	   NS     NS
	    NS      NS
	   NS       NS
	   NS


Mean followed by same letters within the treatment group were statistically same using DMRT at 5% level of significance.

Leafy Yield of Jute Mallow
Table 7: Showed the effect of rate and time of poultry manure application on leaf yield per plot  and leaf yield kg per ha during 2023/2024 and 2024/2025 dry seasons at Dutsinma. Jute mallow response to rate of poultry manure was positive and significant in all leaf yields per plot and kg ha-1. At all sampling periods, at 25tons per hectare of poultry manure produced the highest leafy yield per plot and kg ha-1 while zero application of poultry manure yield plot-1 (0 tons per hectare) produced the lowest yield of leaf. Also 25, 20, 15tons per hectare and 1.0 tons per hectare of poultry manure were found to be statistically similar on both leafy yield per plot and yield kg ha-1. This is in line with the report of Ndlovu and Afolayan (2011) who postulated that the better N supply throughout the growth period as a result of highest rates of poultry manure application may also be responsible for the better vegetative growth and shoot yield values recorded over the control.
[bookmark: _Toc148531939]The effect of time of poultry manure application on leaf yield plot-1 and leafy hield kg ha-1 was found to have significant difference. Application of application of poultry manure at 2 weeks before planting was found to produce the highest yield of leaf per plant and leaf yiled kg ha-1 (2.5 kg ha-1), this was statistically similar to application at 1 week before planting while application at planting produced the lowest yield of leaf per plant/plot and in kg ha-1. The decrease in number of capsules per plant observed with delay in poultry manure application might be due to lesser plant height, shorter vegetative period, early flowering, reduced leaf yield and short days. Similar results were reported by Kumar et al. (2005). Guggari and Sheelavantar (2004) had similar results. There was no interaction effect between the rate and time of poultry manure application on leafy yield plot-1 and leaf yield kg ha-1



Table 7: Effect of rates and time of poultry manure application on Leaf Yield /plot (g) and Leaf yield kg ha-1 of jute mallow (Corchorus olitorius L.)  during 2024 and 2025 dry seasons at Dutsin-Ma.
	Treatments	
Poultry Manure tha-1 (PM)                                Leaf Yield /plot(g)              Leaf yield kg ha-1
                                                                                 2024          2025                 2024           2025

	0
	152.00b      153.44
	1.20c           1.24

	5
	206.22ab    208.55
	1.94b           1.98

	10
	209.56a       212.65
	2.03ab         2.24

	15
	212.89a       223.65
	2.14a           2.39

	20
	235.88a       238.32
	2.34a           2.49

	25
	265.66a       266.43
	2.87a           2.88

	S E ±
	316.492       318.65
	2.004           2.002

	Significance
	     *                NS
	    *                NS

	Time of Application of PM
	
	

	At planting
	138.67       147.66
	1.33            1.38

	1 week before planting
	203.58       208.43
	2.02            2.12

	2 weeks before planting
	213.25      221.54
	2.32            2.23

	S E ±
	237.369     235.76
	1.98            1.99

	Significance
	NS               NS
	NS               NS

	Interaction 
	
	

	R x T
	NS                NS
	NS                NS


Mean followed by same letters within the treatment group were statistically same using DMRT at 5% level of significance.

             
              CONCLUSION  
             Application of cowdung at 2.5 ton ha-1 poultry manure resulted in better growth and yield performance of Jute mallow relative to other rates evaluated. Application of poultry manure at two weeks before planting  produced the highest plant height, number of leaves and branches leaf  yield kg ha-1 over other time of application of poultry manure. Thus, 2.5 tons ha-1 poultry manure in combination with application of poultry manure at two weeks before planting could be suggested for adoption by jute farmers in the study area.
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Appendix I:  Meteorological Data showing monthly mean minimum of maximum temperature, relative humidity and sunshine hours during 2023/2024 warm dry season at Dutsinma
	Air Temperature (oC)		Relative 		average sunshine 
Month	Min     	 Max  	Humidity (%)	   Hours (6am-6pm)
Jan 		20.43		30.44		22.71				6.8
Feb		22.44		32.41		26.82				7.9
Mar		24.65		33.92		28.43				6.9
Apr		26.88		34.34		26.41				6.9
May		27.92		31.36		28.82				6.8
June		24.33		30.63		42.44				6.4
July		22.44		29.17		44.63				5.8
Aug		20.63		28.44		60.41				5.6
Source: Metrological Unit of Federal university Dutsinma-Katsina State

[bookmark: _Toc194585683]Appendix II:  Meteorological Data Showing mean minimum and maximum temperature, relative humidity and sunshine hours during 2024/2025 warm dry season at Dutsinma.
Air Temperature (oC)		Relative 		Sunshine 
Month 		Min     	Max       Humidity (%)    Hours from (6am-6pm)
Jan 			14.63		28.26		19.31			6.2
Feb			17.86		31.41		25.41			6.8
Mar			20.31		33.92		23.31			6.4
Apr			22.54		37.62		24.45			6.6
May			25.43		34.81		25.48			6.3
June			20.44		30.12		36.44			5.4
July 			19.41		27.41		39.43			5.5
Aug			18.43		26.43		54.51			5.4 	
Source: Metrology Unit of Federal university Dutsinma-Katsina State

		
image1.png




image2.png




image3.png




image4.png




