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[bookmark: _GoBack]

ABSTRACT
Continuous cultivation of sweetpotato (Ipomea batatas) on nutrient-depleted soils is a major cause of low yield in tropical Africa. This study evaluated the effect of two organic fertilizers Monty liquid and pig manure on the growth and yield performance of sweetpotato grown on an Ultisol in Akwa Ibom State, Nigeria. A randomized complete block design (RCBD) was used with three treatments: Monty liquid organic fertilizer, pig manure, and a control (no fertilizer). Data were collected on number of leaves, number of branches, vine length, leaf area index (LAI), biomass yield, and root yield. Although statistical analysis revealed no significant differences (p > 0.05) among treatments, numerical variations indicated that pig manure tended to improve vegetative growth and tuber yield compared to Monty liquid and the control. Pig manure produced the highest biomass yield (12.88 t/ha) and root yield (8.41 t/ha), followed by Monty (7.24 t/ha biomass; 6.66 t/ha root yield) and the control (7.00 t/ha biomass; 5.47 t/ha root yield). These findings suggest that organic fertilizer application, particularly pig manure, can improve sweetpotato productivity on nutrient-poor Ultisols.
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1. INTRODUCTION
Application of either conventional or non-conventional fertilizers is a common approach to maintain and improve the biological and physiochemical properties of soils, as well as to supply essential elements for plant growth. (Agbede and Ojeniyi, 2003). Organic fertilizers offer a sustainable solution for restoring soil fertility (Simeon and Essien, 2023) while improving crop yield. They enhance soil structure, nutrient availability (Sam et al., 2025; Akata et al., 2024; Akpan et al., 2024), and microbial activity, which are critical for root crops on degraded soils. This study was conducted to assess the growth and yield performance of sweet potato under different organic fertilizer treatments on Ultisols, a predominant soil type in southeastern Nigeria characterized by low inherent fertility.
Sweet potato (Ipomea batatas) belongs to the family convolvulaceae. It is widely grown as an important stable food in most parts of Nigeria. It originated from North Western South America or Central American from where it passed to other regions of the world. Its introduction to Europe by Columbus and Asia, Africa and North America by Spanish and Portuguese explorers and traders occurred in more recent times. It is a short-duration crop (3-4 months), that could be cropped more than once a year in humid zones or in wetlands. Sweet potato is a warm weather crop and thrives best at temperatures above 240C and where light is intensively high (Petters et al., 1989). It grows best in regions with an annual rainfall of 75 – 100 cm on sandy loam soils.
Sweet potato is cultivated mostly as a subsistence crop in developing countries for its edible storage tubers (Osundare, 2004). However, like other root and tuber crops, sweetpotato is a heavy feeder, requiring substantial nutrient supply for optimal growth and tuberization. In traditional shifting cultivation systems, soil fertility is restored through prolonged fallow periods. With increasing population pressure, these fallow periods have shortened (Mbah and Mbagwu, 2006; Ogban et al., 2022), resulting in continuous cultivation, nutrient depletion, and declining yields.
Sweet potato is a high-value food security crop widely cultivated in tropical Africa due to its adaptability, short maturity period, and nutritional value. Industries use sweet potato for starch, which produces an additional source of cash, increasingly, due to diversified use, producing more biomass and nutrients. Sweet potato is grown for both the leaves, which are used as green, and the tubers for carbohydrate and beta carotene source. It ranks as one of the highest vegetables, because of high levels of vitamin A and C, iron, potassium and fibre. The tuberous roots are consumed as food and are also fed to animals. With the increasing population pressure in tropical Africa, shifting cultivation is no longer sustainable (Mbah and Mbagwe, 2006). Also, continuous cultivation of crops like sweet potato on the same land will lead to soil nutrient exhaustion and low yield. More so, sweet potato, like any other root tuber crop, is a heavy feeder exploiting a greater volume of soil for nutrients and water. Therefore, this study was carried out to evaluate the growth and yield performance of sweet potato in response to organic fertilizers.
2. MATERIALS AND METHODS 
            2.1 Experimental Site
The experiment was conducted at the Teaching and Research Farm of Akwa Ibom State University, Obio Akpa Campus, during the early planting season of 2022. Obio Akpa is located at Oruk Anam L. G. A of Akwa Ibom State, Nigeria. It lies within the latitude 4 031 and 5 030N and longtitude 8 030 and 8 000E (SLUS, 1989). Mean annual rainfall ranges between 2000m and 2500m. Rainfall last between April and November, usually with a break in August (termed “August break”), which last for about 2 weeks. The annual temperature of Obio Akpa ranges between 240c and 300c while the relative humidity ranges from 75-79%. 
           2.2 Experimental Design and Treatment

The experiment was laid out in a randomized complete block design (RCBD), with 3 replications. The size of the plot was 1m x 1m. Each treatment consisted of 3 plots, 3 replicated plots, and a total of 9 plots. The replicates and plots were demarcated with a 1m path. The treatments were pig droppings at the rate of 5 tons/ha and organic liquid fertilizer (Monty) at the rate of 1 ml was mixed in one liter of water. 
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            2.3 Land Preparation

The land was cleared manually using a machete, hoe, and shovel, followed by stumping. The field was measured, marked and pegged with a wooden stick for seedbed preparation. A soil sample was randomly collected from the site at a depth of 0-15cm using a soil auger and carefully packed in a polythene bag, labeled, and taken to the laboratory for accurate measurement. 
            2.4 Planting and Planting Material
Propagation was done using sweet potato vines of 25 cm length. Planting was done on the prepared seed beds at a spacing of 0.3m and the vines were placed slantingly one (1) per hole with at least two (2) nodes in the soil.       
	2.5 Fertilization and Manure Application 
Organic fertilizer (pig droppings) was applied at the rate of 5 tons per hectare in the soil before planting and organic liquid fertilizer (Monty) was mixed in one (1) liter of water and was sprayed from the tips of the crops to the base of the plant at 2-week intervals beginning at 5 weeks after planting and was stopped at 11 weeks after planting, making a total of 4 times of application.  
	

2.6 Weeding
Weeding was done at three (3) weeks after planting, before the first data collection and the second weeding was done two (2) weeks after the second data collection.   
2.7 Harvesting
Sweet potato was harvested 18 weeks after planting, also when senescence had set in. 
	2.8 Data Collection
The experiment was monitored and data were collected on the following parameters: vine length, number of leaves, number of branches, number of vines, and leaf area. 
	2.8.1 Number of leaves
The number of leaves was obtained by counting the number of leaves on each tagged plant. 
2.8.2 Number of branches
This was obtained by counting the number of branches on each tagged plant. 
Source: (Desmond and Hill, 1990; Ben et al., 2024a; Ekwere et al., 2019; Udounnang et al., 2023)
	
	2.8.3 Leaf area index 

This was calculated using the formula.
Leaf area index (LAI) = LA/P
Where LA: Total leaf area/plant
		P: Land area occupied by plant
	Source: (Indira and Kabeerathumma, 1988; Morales, 1981)
	2.8.4 Number of roots per plant
This was determined by counting the number of harvested sweet potato roots on each plot.
Source: (Bhuiyan et al., 2006; Akpaninyang et al., 2022) 
2.8.5 Storage root weight (kg/plot)
This was determined by weighing the harvested sweet potatoes from each plot using a weighing balance.  Source: (Bourke, 2005; Ben et al., 2024b)
2.8.6 Biomass weight (kg/plot)
This was obtained by gathering the vines on each plot, after harvesting and measuring them on the scale. Source: (Biowas, 1980; Akpaninyang et al., 2015)
2.8.7 Storage root yield
Storage root yield was determined by Calculation using the formula;
Root yield t/ha = (Root weight (kg/plant) x Number of root /plant x plant population/ha)/1000 Source: (Gomes and Carr, 2003; Kaggwa et al., 2006)

2.8.9 Biomass yield
 This was determined using the formula;
	Root weight (kg/plant) x Plant population / ha
		    	 1000

2.9 Statistical Analysis
The collected data were subjected to analysis of variance (ANOVA), and treatment means were separated using the Least Significant Difference (LSD) test at the 5% probability level.

3. RESULTS AND DISCUSSION
3.1 Results
The physicochemical properties of the soil of the experimental site showed that the soil was sandy loam (Table 1) (Essien et al., 2023). The soil had a pH of 5.8 and was low in Nitrogen, potassium, and organic matter content, thus making it necessary to apply soil amendments to improve soil fertility and crop yield (Essien et al., 2019; Akata et al., 2025; Akpan et al., 2025).  
The result of the effect of organic fertilizer on the number of sweet potato leaves showed no significant difference across sampling intervals (Table 3). However, at the early crop growth stages of 6-10 WAP (Abdissa et al., 2011; Ekwere et al., 2023), Pig dropping gave a higher number of leaves compared to monty and the control. At the later crop growth stage monty liquid fertilizer produced a number of leaves that was higher than other treatments. 
	The result of the effect of organic fertilizer on the number of branches showed no significant difference in (Table 4). At the early growth stage of 6 – 8 WAP, control gave the highest number of branches, but at the later growth stage of 12 – 14 WAP monty liquid fertilizer produced a number of branches higher than PD and control. 
	There was no significant difference observed for the effect of organic fertilizer on vine length (Table 5). However, at 6 to 12 WAP, it was observed that manure had higher Vine length compared to monty and the control. At 14 WAP monty produced higher Vine length than other treatments (Thomas et al., 2023; Ben et al., 2024c; Udounnang et al., 2022).






Table 1: Physicochemical Properties of Soil before Planting 
	Parameter
	
	Unit
	
	Value

	Sand
	
	%
	
	79.08

	Silt
	
	%
	
	8.02

	Clay
	
	%
	
	12.90

	Textural Class
	
	–
	
	Sandy loam (SL)

	pH (H₂O)
	
	–
	
	5.8

	Electrical Conductivity (EC)
	
	ds/m
	
	0.11

	Organic Matter (OM)
	
	%
	
	2.23

	Total Nitrogen (TN)
	
	%
	
	0.06

	Available P (AV.P)
	
	mg/kg
	
	20.682

	Potassium (K)
	
	cmol/kg
	
	0.12

	Calcium (Ca)
	
	cmol/kg
	
	8.24

	Magnesium (Mg)
	
	cmol/kg
	
	3.36

	Sodium (Na)
	
	cmol/kg
	
	0.21

	Exchange Acidity (EA)
	
	cmol/kg
	
	4.08

	Effective Cation Exchange Capacity (ECEC)
	
	cmol/kg
	
	16.01

	Base Saturation (Bs)
	
	%
	
	74.39




Table 2: Chemical Properties of Pig Manure
	Parameter
	Value (%)

	pH (H₂O)
	5.96

	Nitrogen (N)
	3.41

	Phosphorus (P)
	3.40

	Potassium (K)
	2.56

	Calcium (Ca)
	2.27

	Magnesium (Mg)
	1.52

	Sodium (Na)
	2.10

	Organic Matter
	3.12

	
	

	
	

	


Table 3: Effect of Organic Fertilizer on Number of Leaves
	Treatment
	6 WAP
	8 WAP
	10 WAP
	12 WAP
	14 WAP

	Monty
	22.17
	29.50
	88.83
	194.80
	298.00

	Pig Dropping
	28.50
	35.67
	185.00
	128.00
	116.50

	Control
	27.36
	36.83
	53.00
	276.00
	201.00

	LSD (0.05)
	NS
	NS
	NS
	NS
	NS



Table 4: Effect of Organic Fertilizer on Number of Branches
	Treatment
	6 WAP
	8 WAP
	10 WAP
	12 WAP
	14 WAP

	Monty
	1.50
	1.50
	2.00
	5.00
	7.33

	Pig Dropping
	1.83
	2.17
	2.83
	4.83
	4.67

	Control
	3.33
	2.33
	2.67
	4.33
	4.50

	LSD (0.05)
	NS
	NS
	NS
	NS
	NS



Table 5: Effect of Organic Fertilizer on Vine Length (cm)
	Treatment
	6 WAP
	8 WAP
	10 WAP
	12 WAP
	14 WAP

	Monty
	69.83
	96.83
	163.70
	256.30
	310.00

	Pig Dropping
	124.83
	152.67
	312.00
	297.00
	292.00

	Control
	71.00
	89.67
	160.00
	206.30
	251.30

	LSD (0.05)
	NS
	NS
	NS
	NS
	NS



The result of the effect of organic fertilizer on LAI showed no significant differences in pig dropping; however, it consistently gave higher LAI across Sampling dates. Sweet potato leaf area index increased up to 10 WAP after which it began to decline (Table 6)
	The result of the effect of organic fertilizer on sweet potato biomass weight and yield showed no significant difference. It was, however, observed that pig droppings gave higher biomass weight and yield over monty and control (Table 7)
	The effect of organic fertilizer on sweet potato yield and yield component showed that the number of sweet potato roots, root weight and yield were increased by the application of pig manure, followed by monty, with the control giving the lowest field (Table 8)
Table 6: Effect of Organic Fertilizer on Leaf Area Index (LAI)
	Treatment
	6 WAP
	8 WAP
	10 WAP
	12 WAP
	14 WAP

	Monty
	0.01
	0.230
	0.21
	0.010
	0.010

	Pig Dropping
	0.09
	0.23
	0.23
	0.07
	0.01

	Control
	0.01
	0.04
	0.03
	0.01
	0.01

	LSD (0.05)
	NS
	NS
	NS
	NS
	NS







Table 7: Biomass Weight and Biomass Yield at Harvest
	

	Treatment
	Biomass (kg/plant)
	Biomass Yield (t/ha)

	Monty
	0.20
	7.24

	Pig Dropping
	0.29
	12.88

	Control
	0.20
	7.00

	LSD (0.05)
	NS
	NS



Table 8: Root Characteristics and Yield at Harvest
	Treatment
	No. of Roots
	Root Weight (kg/plant)
	Root Yield (t/ha)

	Monty
	1.51
	0.18
	6.66

	Pig Dropping
	1.80
	0.23
	8.41

	Control
	1.09
	0.10
	5.47

	LSD (0.05)
	NS
	NS
	NS



3.2 Discussion 
Application of organic fertilizer evidently enhanced sweet potato growth and yield (Olaoye et al., 2013). The application of pig manure at 5t/ha in this study gave higher number of leaves, higher vine lengths, higher LAI, higher biomass weight and ultimately higher storage root yields. Monty gave yields that were comparable to the manure but not statistically different. The control always gave lower values for almost all crop growth and yield attributes observed.
Although statistical differences were not significant, the consistent numerical advantage of pig manure suggests that its higher nutrient content, particularly nitrogen, phosphorus, and potassium, likely enhanced vegetative growth and tuber formation. The sandy loam Ultisol used in this study is inherently low in nitrogen and organic matter, making the nutrient replenishment from organic sources crucial.
Pig manure’s relatively high phosphorus content may have promoted root initiation and development, aligning with the role of phosphorus in tuber crops. Similarly, potassium-rich organic amendments improve carbohydrate translocation, essential for sweetpotato storage root bulking. The lower performance of Monty compost may be due to lower nutrient concentration compared to pig manure.
These findings agree with previous studies showing that organic manure application improves sweetpotato growth and yield in degraded soils (Okpara et al., 2010).
4. CONCLUSION AND RECOMMENDATIONS
This study demonstrates that organic fertilizers, especially pig manure, can enhance the growth and yield of sweet potato on nutrient-poor Ultisols. While statistical differences were not significant, pig manure consistently outperformed Monty compost and the control in biomass and root yield. Farmers cultivating sweet potato on degraded Ultisols should incorporate pig manure to improve soil fertility and yield.
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