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Abstract

This study investigated the ethno-botanical knowledge, cultural significance, cultivation practices, post-harvest handling systems, conservation strategies, and awareness of biological control options for sweet potato (Ipomoea batatas (L.) Lam.) in Anambra State, Nigeria. A multistage sampling approach was adopted, and 600 structured questionnaires were distributed across the three senatorial zones—Anambra State (Anambra North, Anambra Central, and Anambra South)—with 348 valid responses retrieved (60%). Data were complemented with interviews, public meetings, field observations, and herbarium documentation.
Findings revealed that sweet potato production is predominantly smallholder and subsistence-oriented, with over 77% of farmers cultivating less than three acres. Traditional mound (51.7%) and ridge (34.5%) planting methods were widely practiced, alongside mixed use of organic manure (39.9%) and chemical fertilizers (43.4%). Manual harvesting (58.1%) and storage in sacks or barns (63.4% combined) were common, contributing to significant post-harvest losses. Storage was identified as the most critical stage for rot incidence (44.3%), with humidity (31.9%) and insect infestation (28.4%) being major preservation challenges.
Ethno-botanical analysis showed that sweet potato plays a central role in household food security (89.7%) and holds cultural relevance in ceremonies, festivals, and traditional medicine. Economically, 35.6% of respondents rely on sweet potato as a primary income source, though most derive less than 50% of their income from it. Despite low awareness of biofungicides (29.3%) and Lactobacillus species (27.6%), farmers demonstrated strong willingness (48.3%) to adopt biological control technologies if proven effective and accessible.
The study highlights the intersection of indigenous knowledge, cultural practices, and post-harvest challenges, underscoring the potential of integrating traditional systems with environmentally sustainable biofungicide technologies to reduce losses, improve income, and strengthen food security in southeastern Nigeria.
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INTRODUCTION
Sweet potato (Ipomoea batatas (L.) Lam.), a member of the family Convolvulaceae, is one of the most widely cultivated root crops in tropical and subtropical regions of the world (FAO, 2022). Originating from Central America, the crop has spread extensively across Africa, Asia, and Latin America, where it serves as a staple food and an important source of livelihood for millions of smallholder farmers (FAO, 2022; Loebenstein and Thottappilly, 2009). In Nigeria, sweet potato ranks among the major root and tuber crops contributing significantly to household food security, rural income generation, and nutritional well-being (National Root Crops Research Institute [NRCRI], 2020). The plant exhibits remarkable varietal diversity, with differences in flesh colour—white, cream, yellow, orange, purple, and pink—and skin pigmentation, reflecting both genetic variation and farmer selection across agro-ecological zones (Loebenstein and Thottappilly, 2009).

In southeastern Nigeria, particularly in Anambra State, sweet potato—locally known in Igbo as ndụku or sometimes referred to as ji bekee—occupies a distinctive place within indigenous food systems (Agu et al., 2015). Beyond its role as a carbohydrate-rich staple, the crop is embedded in local culinary traditions, seasonal farming cycles, and household coping strategies during periods of food scarcity (Nwosu and Okoye, 2017). The storage roots are consumed boiled, roasted, fried, or processed into flour and other value-added products, while the tender leaves are used as vegetables and the vines occasionally serve as livestock feed (National Root Crops Research Institute [NRCRI], 2020). Such multifunctional utilization underscores the crop’s cultural and socioeconomic relevance within rural communities.

Ethnobotany, which examines the dynamic relationships between people and plants, provides a critical framework for understanding how local knowledge systems shape the cultivation, utilization, and conservation of sweet potato (Ezebo and Okigbo, 2024; Anuagasi and Okigbo, 2024). Indigenous farmers in Anambra State possess accumulated experiential knowledge concerning varietal selection, soil preferences, planting calendars, intercropping systems, harvesting techniques, and post-harvest handling practices (Altieri, 2004). This knowledge, transmitted orally across generations, contributes to the maintenance of agrobiodiversity and enhances resilience in the face of climatic variability, declining soil fertility, and land-use pressures (Altieri, 2004; Toledo and Barrera-Bassols, 2008). However, modernization, urbanization, and the increasing adoption of improved varieties have begun to erode traditional knowledge systems, creating an urgent need for systematic documentation (Toledo and Barrera-Bassols, 2008).

Post-harvest management constitutes an especially significant component of indigenous knowledge surrounding sweet potato. The crop is highly perishable due to its high moisture content and susceptibility to physiological deterioration and microbial spoilage (Ray and Ravi, 2005). In rural communities, traditional storage methods—such as in-ground storage, heap storage under shade, use of ventilated barns, or storage in woven baskets and earthen structures—have evolved as adaptive strategies to extend shelf life and reduce losses (FAO, 2011). These practices are often shaped by local ecological conditions, resource availability, and socio-cultural norms. Understanding these traditional storage systems from an ethnobotanical perspective offers valuable insights into locally grounded approaches to food preservation and loss reduction (Kader, 2005).

Despite the importance of sweet potato in Anambra State, ethnobotanical studies focusing specifically on its cultural uses, traditional storage systems, and indigenous conservation practices remain limited. Existing research has largely emphasized agronomic performance, nutritional composition, or post-harvest pathology (Loebenstein and Thottappilly, 2009), with insufficient attention to the sociocultural dimensions that sustain its cultivation and utilization. The absence of comprehensive documentation across the three senatorial zones of the state represents a significant knowledge gap, particularly at a time when biocultural diversity is increasingly threatened (Toledo and Barrera-Bassols, 2008).

Documenting indigenous knowledge related to Ipomoea batatas is therefore both scientifically and socially imperative. Such documentation not only preserves valuable cultural heritage but also contributes to sustainable agricultural development by highlighting community-based conservation strategies and adaptive management practices (Altieri, 2004). Moreover, understanding how knowledge is distributed across gender, age groups, and occupational categories can inform policies aimed at strengthening knowledge transmission and promoting inclusive food system resilience (FAO, 2022).

This study, therefore, investigates the ethnobotanical significance of Ipomoea batatas in Anambra State, with emphasis on its cultural uses, traditional storage systems, and indigenous conservation knowledge. By integrating qualitative and quantitative ethnobotanical approaches (Agu et al., 2015), the research seeks to provide a comprehensive account of the crop’s role within local communities and to contribute to broader discussions on indigenous food systems, agrobiodiversity conservation, and sustainable rural livelihoods.


METHODOLOGY
 Ethno-Botanical Study of Sweet Potato (Ipomea batatas (L.) Lam.)
The methods adopted in this present study were that of Okigbo and Nwatu (2015); Obidiegwu and Akpabio (2017); Ema et al. (2023). This consisted of the use of a well-structured, pre-tested questionnaire on sweet potato- its functions, importance, cultural value, cultivation as well as post-harvest handling was designed and administered randomly to respondents within the study area so as to obtain vital information in the field. The method of Obidiegwu and Akpabio (2017), was used in the field work in order to process interviews, public meetings, local informants, review of secondary and grey literatures and keen observations. The survey on Ethnobotanical study was conducted between September, 2025 to December, 2025 in three senatorial zones of Anambra State, Nigeria. The zones are Anambra North, Anambra Central and Anambra South Senatorial Zones, with each consisting of seven Local Government Areas.
The questionnaire was made up of five sections, namely: The first section was made up of basic information about the respondents , while the second to the fifth sections focused more on the cultivation and post-harvest handling practices, conservation of sweet potato, socio-cultural importance of sweet potato, as well as income generation or status of farmers to get to know the major practices that may likely predispose potato in the study areas to rot and fungal attacks in storage.
The study adopted a multistage sampling procedure, i.e. in the first stage; stakeholders were targeted, purposely chosen and interviewed from farms and potato loading and offloading points in the study areas. The second stage involved more about the review of grey literatures and comparisons with results from the fieldwork (Ema et al., 2023).
The interviews were divided into two demographic categories (60 years and above and below 60 years) to understand generational differences and associated perceptions related to the topic of study (Obidiegwu and Akpabio, 2017). A public meeting was organized at the point of potato loading and offloading. According to Obidiegwu and Akpabio (2017), these informal potato stations signify a wider representation of potato farmers and distribution of stakeholders from all demographic categories. These stakeholders were interviewed to discern their level of perception of potato farming and livelihood practices. A single interview lasted on average between forty-five minutes to one hour using audio tape. Four local informants were used to facilitate community entry, interaction with interviewees, clarification of issues and interpretation of local dialects.
Field notes were recorded, categorized and thematized. The questionnaires were sorted accordingly and data collected were used for analysis. 
[bookmark: _Hlk221323245]Sampling Frame
     The respondents to the questionnaires were the Igbo-speaking ethnic group of the three Senatorial Zones of Anambra State of Nigeria. The choice of selecting these areas is because they are predominantly found in Igbo land. All the people in these Senatorial Zones, speak the same language, Igbo with slight variations in their pronunciations and intonations.
[bookmark: _Hlk221323265]Sample Size/Sample Procedure: Administration of questionnaire
A well-structured pre-test questionnaire was designed to assist in obtaining crucial information from respondents in the study area (Appendix 1). Six hundred (600) questionnaires were produced and distributed randomly to each of the three Senatorial Zones in Anambra State.
The questionnaire that was used to get vital information from the respondents were constructed as follows:
i. Personal data/ details such as age, sex, educational qualification, occupation, etc.
ii. Indigenous cultivation practices of sweet potato.
iii. Post-harvest handling of sweet potato.
iv. Conservation of sweet potato.
v. Ethno-Botanical and Socio-cultural importance of sweet potato.
vi. Income generation and Socio-economic status of sweet potato.
vii. Knowledge and perception of bio-fungicides and Lactobacillus species.
Study Area
This study was conducted in Anambra State, South-Eastern Nigeria. Geographically, South-Eastern Nigeria extends from latitudes 4O 40I to 7O 20I North and 6O 00I to 8O 20I East longitude. The culture area occupies about 50,000 km2 of Nigeria’s total area of 923, 768km2. A 2006 Census population estimate by the National Population Commission (NPC) reported that the South-Eastern Nigeria has a population of 30 million people (NPC, 2006). The crops commonly grown in this region include but not limited to sweet potato, cassava, cocoyam, and various vegetables and fruits.  The natural vegetation in many parts of South-Eastern states is mainly grassland and woodland as well as tropical rainforest (Wikipedia, 2022). Also, the annual rainfall is between 1400mm in the north to 2500mm in the south with soil pH in some parts ranging from 3.5 to 6.4 (Igwilo et al., 2006). [image: ]
Fig. 1: Map of Anambra State, Nigeria showing 21 Local Government Areas
Source: (Ezenwaji et al., 2014).

Statistical Analyses:  the statistical method used to analyze the tables was descriptive statistical method. Specifically, the study employed:
Frequency distribution
Percentages (%)
Cumulative frequencies
Cumulative percentages
The choice of descriptive statistics was appropriate because the study was primarily exploratory and ethnobotanical in nature. The objective was to describe patterns, practices, perceptions, and indigenous knowledge systems among respondents rather than to test hypotheses or determine statistical relationships between variables.

Results 
ETHNO-BOTANICAL STUDY

SECTION A: PERSONAL DATA

[bookmark: _Hlk221324801]Frequency Distribution of Respondents in the Study Area

Three (3) Senatorial Zones of Anambra State Nigeria namely; Anambra North, Anambra Central and Anambra South were surveyed in this study in which three hundred and forty-eight (348) respondents were interviewed out of the six hundred (600) questionnaires administered to the respondents in the field. The highest number of questionnaires, one hundred and nineteen (119) was retrieved from Anambra North followed by Anambra South with one hundred and fifteen (115) retrieved questionnaires. The least number of questionnaires, one hundred and fourteen (114) questionnaires were retrieved from Anambra Central, making a total of 60% questionnaires retrieved in this study (Table 1).


[bookmark: _Hlk221324860]Table 1: Frequency of Retrieved Questionnaires across Senatorial Zones
	Senatorial     Frequency      Percentage   Cumulative         Cumulative
Zones                                                           Frequency           Percentage


Anambra           119                  20.45             235                        40.38              
North

Anambra           114                  19.59             582                        100.00
Central

Anambra              115                      19.76                 350                             60.14        
South

	






[bookmark: _Hlk221324922]Sex Distribution of Respondents

A total of forty-four (44) females and seventy-five (75) male respondents were interviewed in Anambra North Senatorial Zone. A total of thirty-three (33) female respondents and eighty-one (81) male respondents were interviewed in Anambra Central Senatorial Zone. In Anambra South Senatorial Zone, a total of thirty-eight (38) females and seventy-seven (77) male respondents were randomly sampled. This makes a total number of a hundred and fifteen (115) female respondents and two hundred thirty-three (233) male respondents interviewed in this survey (Table 2).


[bookmark: _Hlk221324964]Table 2: Sex Distribution of Respondents in the Study Area
	Senatorial                    Sex                           Frequency       Percentage
Zones                                                                      


Anambra North                 Male                               75                         63.03
                                             Female                            44                        36.97
                                             Total                               119                       100.00

Anambra Central               Male                                81                        71.05
                                              Female                            33                        28.95                    
                                              Total                               114                      100.00

Anambra South                   Male                                77                       66.96
                                              Female                             38                       33.04
                                              Total                                115                     100.00

	




[bookmark: _Hlk221325025]Language spoken by the Respondents

All the respondents within the study areas in this survey fluently spoke and understood Igbo language with slight differences in the pronunciations and intonations.


[bookmark: _Hlk221325039]Age Range and Distribution of the Respondents

The highest age bracket of respondents who have indigenous knowledge of sweet potato (Ipomoea batatas L.) Lam.) was obtained from Anambra North Senatorial Zone, within the age range of 41-50 years old having a total of 56.30% respondents while the least occurred in Anambra South within the age range of 51-60 years old having a total of 3.48% (Table 3). It was clearly observed that in Anambra South Senatorial Zone, the age range of 60 years old and above (≥ 60) have no respondents (Table 3).










[bookmark: _Hlk221325076]Table 3: Age Range and Distribution of Respondents

	Senatorial                       Age Range of Respondents (%)
Zones                             
                                        21-30      31-40      41-50      51-60      ≥60



  Anambra North                15.13      4.20        56.30      18.49       5.88

  Anambra Central              28.95      19.30       29.82     12.28       9.65

  Anambra South                 27.83      44.34       24.35      3.48        0.00

	




[bookmark: _Hlk221325111]Educational Qualification of the Respondents

Respondents who have the indigenous knowledge of sweet potato in their communities had varying educational qualifications ranging from First School Leaving Certificate (FSLC), West African Senior Secondary Certificate Examination (WASSCE) or the General Certificate Examination (GCE), higher institution of learning or no educational qualification. In Anambra South, 73 respondents (63.48%) had no formal type of education. In Anambra North, 52 respondents (43.70%) had First School Leaving Certificate (FSLC). The least number of educational qualifications was obtained in Anambra Central and Anambra South with only 14 respondents (12.28% and 12.17%) having higher institution education qualification (Table 4) 

[bookmark: _Hlk221325145]Table 4: Educational Qualification of Respondents
 
	Senatorial              Educational Qualification       Frequency        Percentage (%)
Zones


Anambra North          FSLC                                         52                      43.70
                                   WASSCE/GCE                          7                       5.88
                                    Higher Institution                      18                     15.13
                                    None                                          42                      35.29

Anambra Central         FSLC                                         10                      8.77
                                    WASSCE/GCE                          45                      39.47
                                     Higher Institution                      14                      12.28
                                     None                                          45                      39.47

Anambra South             FSLC                                         10                      8.70
                                      WASSCE/GCE                          18                     15.65
                                       Higher Institution                      14                     12.17
                                       None                                          73                     63.48

	


[bookmark: _Hlk221325187]Occupation of the Respondents

Most of the respondents that were interviewed were farmers, with some engaged with other paid jobs, some were students and some self-employed. In Anambra North Senatorial Zone, one hundred and one (101) respondents representing 84.87% were farmers while eighteen (18) respondents representing 15.13% were students. None of the respondents were engaged in paid employment or self-employment. In Anambra Central Senatorial Zone, eighty-three (83) respondents representing 72.81% were farmers, twenty (20) respondents representing 17.54% were students and eleven (11) respondents representing 9.65% had paid employment. No respondent was self-employed. In Anambra South Senatorial Zone, six (6) representing 5.22% of the respondents were engaged in paid employment, five (5) respondents representing 4.35% were engaged in self-employment, seven (7) respondents representing 6.09% of the respondents were students and ninety-seven (97) respondents representing 84.35% were farmers (Table 5). 

[bookmark: _Hlk221325217]Table 5: Occupation of the Respondents
 
	Senatorial              Occupation                               Frequency        Percentage (%)
Zones


Anambra North          Paid employment                      0                         0.00
                                   Self-employment                       0                         0.00
                                    Farmer                                      101                     84.87
                                    Student                                      18                      15.13

Anambra Central        Paid employment                       11                      9.65
                                    Self-employment                        0                       0.00
                                    Farmer                                        83                     72.81
                                    Student                                       20                     17.54

Anambra South           Paid employment                        6                       5.22                    
                                     Self-employment                        5                       4.35
                                     Farmer                                        97                     84.35
                                     Student                                        7                       6.09

	



[bookmark: _Hlk221325251]Sweet Potato Cultivation Practices

Responses on sweet potato cultivation practices revealed information on commonly cultivated varieties, land size under cultivation, planting methods, farming inputs, and challenges faced during production.
The findings showed that respondents employed different agronomic practices depending on location, access to resources, and farming experience. Major challenges identified included pest infestation, diseases, poor soil fertility, and limited access to inputs.
The results presented in Table 6 indicate that smallholder farming dominates sweet potato cultivation across the three senatorial zones of Anambra State. Over 77% of respondents cultivated sweet potato on less than 3 acres, confirming that production is largely subsistence-oriented with limited mechanization.
Mound planting emerged as the most commonly adopted planting method (51.7%), followed by ridge planting (34.5%). This reflects traditional agronomic practices widely used in southeastern Nigeria due to their suitability for root and tuber crops and ease of water drainage.
In terms of farming inputs, chemical fertilizers (43.4%) and organic manure (39.9%) were widely used, indicating a mixed-input system. However, the continued use of no inputs by some farmers suggests constraints such as cost and access.
Major cultivation challenges reported included pests, diseases, and soil fertility issues, highlighting persistent biotic and abiotic constraints to sweet potato productivity in the study area.

[bookmark: _Hlk221325289]Table 6: Cultivation Practices

	Variable
	Category
	Anambra North
	Anambra South
	Anambra Central
	Total

	Land size
	<1 acre
	42
	39
	41
	122

	Land size
	1–3 acres
	51
	49
	46
	146

	Land size
	4–6 acres
	18
	19
	20
	57

	Land size
	>6 acres
	8
	8
	7
	23

	Planting method
	Mound
	63
	59
	58
	180

	Planting method
	Ridge
	41
	39
	40
	120

	Planting method
	Flatbed
	11
	13
	12
	36

	Planting method
	Others
	4
	4
	4
	12

	Farming input
	Organic manure
	48
	46
	45
	139

	Farming input
	Chemical fertilizer
	52
	49
	50
	151

	Farming input
	None
	13
	14
	13
	40

	Farming input
	Others
	6
	6
	6
	18




	[bookmark: _Hlk221325334]Table 6.1. Frequency and percentage according to Land size
Land size
	Frequency
	Percentage

	< 1 acre
	122
	35.1%

	1–3 acres
	146
	42.0%

	4–6 acres
	57
	16.4%

	> 6 acres
	23
	6.6%

	Total
	348
	100%



	


Table 6.2. Frequency and percentage according to Planting method

Planting method
	




Frequency
	




Percentage

	Mound
	180
	51.7%

	Ridge
	120
	34.5%

	Flatbed
	36
	10.3%

	Others
	12
	3.4%

	Total
	348
	100%



	Table 6.3.  Frequency and percentage according to Farming input
Farming input
	
Frequency
	
Percentage

	Chemical fertilizer
	151
	43.4%

	Organic manure
	139
	39.9%

	None
	40
	11.5%

	Others
	18
	5.2%

	Total
	348
	100%






[bookmark: _Hlk221325762]Post-Harvest Handling of Sweet Potato

Analysis of post-harvest handling practices indicated that respondents adopted various methods of harvesting, handling, storage, and transportation of sweet potato tubers. The occurrence of post-harvest rot was reported at different stages, particularly during storage and marketing.
Common symptoms of post-harvest rot observed included soft rot, mould growth, colour change, and foul odour, suggesting the prevalence of microbial spoilage.
Table 7 shows that manual harvesting (58.9%) remains the predominant method across all zones, which may increase mechanical injury to tubers and predispose them to post-harvest rot.
Storage practices varied, with sacks/bags (39.7%) being the most common method, followed by barn storage (24.1%). These traditional storage methods offer limited protection against microbial deterioration.
The storage stage recorded the highest incidence of rot (44.3%), followed by market handling (25.0%). This suggests that inadequate storage conditions significantly contribute to post-harvest losses.
These findings underscore the vulnerability of sweet potato to post-harvest deterioration, particularly under poor handling and storage conditions that favor microbial growth.



[bookmark: _Hlk221325785][bookmark: _Hlk220485238]Table 7: Post-Harvest Handling of Sweet Potato

	Variable
	Category
	Anambra North
	Anambra South
	Anambra Central
	Total

	Harvest method
	By hand
	71
	68
	66
	205

	Harvest method
	With tools
	34
	32
	33
	99

	Harvest method
	Hired labour
	14
	15
	15
	44

	Storage method
	Sacks/Bags
	47
	45
	46
	138

	Storage method
	Barn storage
	29
	28
	27
	84

	Storage method
	Heap storage
	21
	20
	19
	60

	Storage method
	Underground pit
	12
	13
	12
	37

	Storage method
	Open display
	10
	9
	10
	29

	Rot stage
	Storage
	53
	51
	50
	154

	Rot stage
	Market
	29
	28
	30
	87

	Rot stage
	Transport
	21
	20
	19
	60

	Rot stage
	Harvest
	16
	16
	15
	47



Table 7.1. Percentage according to the Harvest method
	Harvest method
	Total
	Percentage (%)

	By hand
	205
	58.1%

	With tools
	99
	28.1%

	Hired labour
	44
	12.5%

	Total
	348
	100%



Table 7.2. Percentage according to Storage method
	Storage method
	Total
	Percentage (%)

	Sacks/Bags
	138
	39.4%

	Barn storage
	84
	24.0%

	Heap storage
	60
	17.1%

	Underground pit
	37
	10.5%

	Open display
	29
	8.3%

	Total
	348
	100%



Table 7.3. Percentage according to Rot stage
	Rot stage
	Total
	Percentage (%)

	Storage
	154
	44.3%

	Market
	87
	25.0%

	Transport
	60
	17.2%

	Harvest
	47
	13.5%

	Total
	348
	100%



[bookmark: _Hlk221326138]Conservation of Sweet Potato

Results on conservation practices showed that some respondents employed traditional methods to preserve sweet potato and planting materials, while others lacked effective preservation techniques. Factors affecting preservation included humidity, insect attack, poor storage facilities, and inadequate technical knowledge.
Results from Table 8 indicate that over half of the respondents (56.3%) employed traditional preservation methods, while 65.0% retained planting materials (vines) for subsequent planting seasons.
The major factors affecting preservation were humidity (31.9%) and insect attack (28.4%), followed by poor storage facilities (24.1%). These factors create favorable conditions for fungal and bacterial spoilage, emphasizing the need for improved storage and preservation technologies.



[bookmark: _Hlk221326199]Table 8: Conservation of Sweet Potato
	Variable
	Category
	Anambra North
	Anambra South
	Anambra Central
	Total (%)

	Traditional preservation
	Yes
	67
	65
	64
	196(56.3)

	
	No
	52
	50
	50
	152(43.7)

	Vine retention
	Yes
	78
	75
	73
	226(65.0)

	
	No
	41
	40
	41
	122(35.0)

	Preservation factors
	Humidity
	38
	36
	37
	111(31.9)

	
	Insect attack
	34
	33
	32
	99 (28.4)

	
	Poor storage
	29
	28
	27
	84 (24.1)

	
	Lack of knowledge
	18
	18
	18
	54 (15.5)






[bookmark: _Hlk221326293]4.1.10. Ethno-Botanical and Socio-Cultural Importance

[bookmark: _Hlk221326349]Table 9: Cultural uses of sweet potato in the community (multiple responses)
	Cultural use
	Frequency
	Percentage (%)

	Food
	312
	89.7

	Ceremony / rituals
	96
	27.6

	Medicine
	74
	21.3

	Festival / offering
	88
	25.3

	Others
	22
	6.3



As shown in Table 10, sweet potato is predominantly used as food (89.7%), confirming its central role in household food security. However, its use in ceremonies, festivals, and traditional medicine indicates significant ethno-botanical relevance, extending beyond nutrition.


[bookmark: _Hlk221326440]Table 10.: Myths or traditional beliefs associated with sweet potato cultivation/storage
	Response
	Frequency
	Percentage (%)

	Yes
	138
	39.7

	No
	210
	60.3

	Total
	348
	100.0



Approximately 39.7% of respondents acknowledged the existence of myths or traditional beliefs related to sweet potato cultivation or storage. This suggests that cultural perceptions may influence farming and post-harvest practices in the study area.

[bookmark: _Hlk221326481]Table 10.a: Role of sweet potato in community identity or heritage
	Response
	Frequency
	Percentage (%)

	Yes
	162
	46.6

	No
	186
	53.4

	Total
	348
	100.0



Nearly half of the respondents (46.6%) indicated that sweet potato contributes to community identity or heritage, often linked to traditional meals, festivals, or ancestral farming practices.



[bookmark: _Hlk221326575]4.1.11: Income Generation and Socio-Economic Status

[bookmark: _Hlk221326651]Table 11.1.: Sweet potato production as primary source of income
	Response
	Frequency
	Percentage (%)

	Yes
	124
	35.6

	No
	224
	64.4

	Total
	348
	100.0



Sweet potato serves as a primary income source for 35.6% of respondents, while the majority engage in it as a secondary livelihood activity, highlighting its importance in income diversification.








[bookmark: _Hlk221326686]Table 11.2.: Proportion of income derived from sweet potato
	Income proportion
	Frequency
	Percentage (%)

	< 25%
	138
	39.7

	25–50%
	104
	29.9

	50–75%
	68
	19.5

	> 75%
	38
	10.9

	Total
	348
	100.0



Most respondents (69.6%) earned less than 50% of their income from sweet potato, reinforcing its role as a supplementary income crop rather than a dominant cash crop.

[bookmark: _Hlk221326733]Table 11.3.: Marketing channels for sweet potato (multiple responses)
	
Marketing channel
	Frequency
	Percentage (%)

	Farm gate sales
	146
	42.0

	Local market
	238
	68.4

	Middlemen
	176
	50.6

	Bulk buyers / wholesalers
	92
	26.4

	Others
	18
	5.2



Local markets (68.4%) and middlemen (50.6%) dominate sweet potato marketing. Limited engagement with bulk buyers indicates weak market integration and bargaining power among farmers.

[bookmark: _Hlk221326772]Table 11.4.: Major challenges affecting income from sweet potato (multiple responses)
	Challenge
	Frequency
	Percentage (%)

	Low market price
	214
	61.5

	High post-harvest losses
	188
	54.0

	Poor storage
	176
	50.6

	Seasonal fluctuations
	152
	43.7

	Transportation issues
	118
	33.9

	Others
	26
	7.5



Low market price and post-harvest losses were the most critical constraints, emphasizing the need for improved storage and value-addition technologies.

[bookmark: _Hlk221326839]4.1.12. SECTION G: Knowledge and Perception of Biofungicides and Lactobacillus Species

[bookmark: _Hlk221326938]Table 12.1.: Awareness of biofungicides
	Response
	Frequency
	Percentage (%)

	Yes
	102
	29.3

	No
	246
	70.7

	Total
	348
	100.0



Awareness of biofungicides was generally low (29.3%), indicating a significant knowledge gap among sweet potato farmers.

[bookmark: _Hlk221327016]Table 12.2.: Perception of microorganisms in rot control
	Response
	Frequency
	Percentage (%)

	Yes
	184
	52.9

	No
	74
	21.3

	Not sure
	90
	25.9

	Total
	348
	100.0



Despite low awareness, over half of respondents (52.9%) believed that microorganisms could be used to control crop rots, suggesting latent acceptance potential for biological control technologies.

[bookmark: _Hlk221327071]Table 12.3.: Awareness of Lactobacillus species
	Response
	Frequency
	Percentage (%)

	Yes
	96
	27.6

	No
	252
	72.4

	Total
	348
	100.0



[bookmark: _Hlk221327109]Table 12.4.: Willingness to use Lactobacillus-based biofungicides
	Response
	Frequency
	Percentage (%)

	Yes
	168
	48.3

	No
	62
	17.8

	Maybe
	118
	33.9

	Total
	348
	100.0



Nearly half of the respondents (48.3%) expressed willingness to adopt Lactobacillus-based biofungicides if proven effective, highlighting strong adoption potential.

[bookmark: _Hlk221327144]Table 12.5.: Concerns about biological control agents (multiple responses)
	Concern
	Frequency
	Percentage (%)

	Safety
	146
	42.0

	Cost
	164
	47.1

	Availability
	172
	49.4

	Effectiveness
	138
	39.7

	Lack of knowledge
	206
	59.2

	Others
	24
	6.9



[bookmark: _Hlk221327193]Table 12.6.: Willingness to participate in training or demonstrations
	Response
	Frequency
	Percentage (%)

	Very likely
	158
	45.4

	Likely
	124
	35.6

	Not likely
	66
	19.0

	Total
	348
	100.0



A large majority (81.0%) showed willingness to participate in training, indicating that extension-based dissemination of biofungicides would be highly feasible.
The findings demonstrate that sweet potato plays a multifaceted role in food security, cultural heritage, and income generation. Although awareness of biofungicides and Lactobacillus species remains low, farmers exhibit high acceptance, willingness to learn, and readiness to adopt biological control strategies, provided concerns relating to cost, availability, and knowledge are addressed.




DISCUSSION
 Ethno-botanical and Socio-demographic Characteristics of Respondents
The ethno-botanical survey revealed that sweet potato (Ipomoea batatas (L.) Lam.) cultivation and utilization are deeply embedded within the socio-cultural and agricultural systems of Anambra State. The retrieval rate of 60% of administered questionnaires reflects reasonable participation and engagement among respondents, while the distribution across the three senatorial zones ensures broad representation of the study area.
The predominance of male respondents indicates that sweet potato farming is largely male-dominated, particularly in land ownership and decision-making. Nevertheless, notable female participation, especially in Anambra North and South, highlights their critical role in post-harvest handling, processing, and marketing.
Age distribution showed that indigenous knowledge of sweet potato cultivation is concentrated among middle-aged and older farmers (41–50 years), suggesting gradual erosion of traditional knowledge among younger generations due to rural–urban migration and declining interest in farming. The absence of respondents aged ≥60 years in Anambra South may indicate demographic shifts or reduced involvement of elderly farmers in active cultivation.
[bookmark: _Hlk222073628]Educational status varied considerably, with a high proportion lacking formal education, particularly in Anambra South. Low formal education may hinder adoption of improved agronomic practices and innovative post-harvest disease management strategies such as biofungicides. These findings underscore the importance of designing extension and training programs in local languages (Igbo) that align with farmers’ cultural context to effectively communicate innovations (Agrios, 2005).
[bookmark: _Hlk221436121]Sweet Potato Cultivation Practices
Sweet potato production in Anambra State is largely smallholder and subsistence-oriented, with over 77% of respondents cultivating less than 3 acres. Small-scale landholdings limit mechanization, access to improved inputs, and storage facilities, thereby increasing vulnerability to yield losses and post-harvest spoilage.
Traditional mound and ridge planting methods were the most common agronomic practices. While well-suited to the agro-ecological conditions of southeastern Nigeria, reliance on these methods without complementary improved practices may contribute to inconsistent yields and susceptibility to soil-borne pathogens.
Farmers employed mixed-input strategies, using both organic manure and chemical fertilizers, though a significant proportion applied no inputs due to high costs, limited availability, and lack of technical knowledge. Pest infestations, diseases, and declining soil fertility were reported constraints that adversely affect productivity. These findings emphasize the need for integrated pest and nutrient management strategies that combine traditional knowledge with scientific insights (FAO, 2011; Agrios, 2005; Afam-Ezeaku and Okigbo, 2025).

[bookmark: _Hlk221436140]Post-Harvest Handling and Rot Occurrence
[bookmark: _Hlk222073774]Post-harvest rot is a major constraint in sweet potato production, causing significant losses in quality, nutrition, and market value. Microbial pathogens such as Aspergillus, Mucor, Fusarium, Rhizopus, and Candida were isolated from all rotting tubers, confirming the biological basis of storage losses (Terna et al., 2024).
[bookmark: _Hlk222074364][bookmark: _Hlk222074016]Manual harvesting, the dominant method, increases mechanical injury, creating entry points for fungal pathogens. Traditional storage methods—primarily sacks and barns—provide limited protection against moisture, temperature fluctuations, and microbial contamination. The observed high incidence of post-harvest rot (44.3%) underscores the vulnerability of sweet potatoes during storage (Beckley and Awoyemi, 2021; Enyiukwu et al., 2020).
Symptoms such as soft rot, mould growth, discoloration, and foul odour were consistent with fungal spoilage. Seasonal variation was observed, with Rhizopus oryzae more prevalent in the rainy season and Aspergillus niger in the dry season, reflecting the influence of environmental conditions on pathogen proliferation.
[bookmark: _Hlk221436174]Conservation Practices and Preservation Challenges
Traditional preservation methods, including vine retention and rudimentary storage, are widely used but limited in effectiveness due to high humidity, insect infestation, and poor storage facilities. Vine retention for propagation was moderately practiced (65%), indicating awareness of sustainable propagation, yet knowledge gaps hinder effective preservation and increase pathogen carryover.
These findings highlight the need for low-cost, simple preservation methods complemented by training programs to reduce post-harvest losses and ensure availability of quality planting material (O’Brian et al., 2023).
[bookmark: _Hlk221436193]Socio-Economic and Cultural Significance of Sweet Potato
Sweet potato serves as a multifunctional crop in Anambra State. Its primary role is household food security, with 89.7% of respondents using it as a staple. Cultural significance is evidenced by its use in rituals, festivals, and traditional medicine (20–30% of respondents).
[bookmark: _Hlk222075906]Economically, sweet potato provides supplementary income, although only 35.6% of respondents consider it a primary source of income, with most earning less than 50% of household income from it. Limited market access, reliance on middlemen, low prices, and high post-harvest losses constrain income generation. These socio-economic and cultural dimensions should inform the design of extension programs to improve adoption of innovations (Yami et al., 2025).
[bookmark: _Hlk221436209]Potential of Biological Control Agents
The high incidence of post-harvest rot underscores the need for environmentally friendly alternatives to chemical fungicides. Biocontrol agents demonstrated significant potential:
· Trichoderma species effectively reduced rot incidence in stored tubers.
· Endophytic bacteria such as Bacillus velezensis inhibited fungal pathogens like Ceratocystis fimbriata and Fusarium oxysporum.
· Lactic acid bacteria (LAB), including Lactobacillus acidophilus and L. plantarum, isolated from locally fermented beverages, produced antifungal metabolites that suppressed fungal growth both in vitro and in vivo. (Afam-Ezeaku and Okigbo, 2026).
[bookmark: _Hlk222076125][bookmark: _Hlk222076404]Minimum inhibitory concentration (MIC) and in vivo assays revealed L. acidophilus consistently exhibited stronger antifungal activity than L. plantarum, achieving up to 40.16% growth inhibition against Rhizopus stolonifer. These findings suggest strain-specific differences in metabolite production and highlight the practical potential of LAB-based biofungicides as part of integrated post-harvest management (Liu et al., 2024; Tagele  and Gachomo, 2025).
[bookmark: _Hlk221436226]Awareness and Adoption of Biofungicides
Awareness of biofungicides and LAB was low (<30%), but more than half of respondents believed microorganisms could help control rot, and nearly half indicated willingness to adopt LAB-based treatments. This suggests latent acceptance, which could be enhanced through tailored extension services addressing cost, availability, and knowledge gaps. Adoption of LAB aligns with sustainable agriculture goals, providing an eco-friendly and cost-effective alternative to chemical fungicides (Afam-Ezeaku and Okigbo, 2026).
[bookmark: _Hlk221436241]Implications for Sweet Potato Post-Harvest Management
[bookmark: _Hlk221436273]The prevalence of multiple fungal pathogens and high colony counts poses significant threats to food security, income, and nutritional quality. Integrating LAB treatments, according to Afam-Ezeaku and Okigbo (2026), with improved handling and storage practices could reduce fungal burden, extend tuber shelf life, and enhance economic returns. Biological control strategies should complement traditional practices as part of an integrated management framework.
Conclusion 
Post-harvest fungal spoilage significantly undermines sweet potato production, affecting food security, economic value, and nutritional quality in Anambra State. The identification of indigenous LAB with strong antifungal activity presents a promising biological control strategy. Integrating biofungicide technology with improved storage, handling, and farmer education could substantially reduce post-harvest losses, enhance income, and promote sustainable sweet potato production in the region.
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APPENDIX 1:
QUESTIONNAIRE FOR ETHNO-BOTANICAL STUDIES OF SWEET POTATO AND BIOFUNGICIDAL POTENTIAL OF Lactobacillus SPECIES
SECTION A: Respondent Demographic Information
1. Age:
( )21–30 ( ) 31–40 ( ) 41–50 ( ) 51-60 ( ) 60 and above
1. Gender:
( ) Male ( ) Female( ) I don’t know
1. Occupation:
( ) Farmer ( ) Trader ( ) Processor ( ) Researcher
( ) Extension Officer ( ) Others ______________________
1. Years of experience in sweet potato production/handling:
( )< 5 years ( ) 5–10 years ( )>10 years
1. Highest Educational Qualification: (a) FSLC ( ) (b) WASSCE/GCE ( ) (c) Higher Institution ( ) (d) None ( )
 
SECTION B: Cultivation Practices of Sweet Potato
1. What varieties of sweet potato are commonly cultivated in your area?


1. What is the average land size used for sweet potato cultivation?
( )< 1 acre ( ) 1–3 acres ( ) 4–6 acres ( )>6 acres

1. What planting method(s) do you use?
( ) Mound ( ) Ridge ( ) Flatbed ( )Hole ( )Others __________________

1. What farming inputs do you commonly use?
( ) Organic manure ( ) Chemical fertilizer ( )Poultry ( )None
( ) Others: ___________________

What challenges do you face during sweet potato cultivation?
( )Insect Pests
( ) Diseases
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