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African leafy vegetables are rich in micronutrients that can help solve hidden hunger problems in Sub-Saharan Africa. However, their availability is limited due to seasonality and high post-harvest losses, which account for about 50%. In the field survey, we observed that wilted vegetables are usually discarded from the Morogoro Region, Tanzania markets. That loss also contributes to the loss of resources used to cultivate and transport the vegetables. Therefore, this study aimed to investigate the effect of the commonly used sun-drying method on the nutritional and sensory properties of fresh and wilted African nightshade and cowpea leaves. The common practice of handling fresh vegetables by vendors was adopted by putting the freshly harvested vegetables in an open basin at 24 ± 2°C for 3 days. Then, the stored vegetables were either sprayed or dipped in water to reduce the wilting rate. Next, the fresh and the wilted vegetables were dipped into hot water at 100°C for 7 min. Afterwards, the vegetables were sundried (22.5 ± 5.5°C) for three consecutive days. To study the effect of wilting, blanching, and sun drying fresh and dried vegetables were analysed for moisture, ascorbic acid, β-carotene, antioxidant activity and nitrate contents. Fresh and dried vegetables were used to prepare sauces using traditional recipes. The vegetable sauces were analysed for their sensory attributes using 30 semi-trained panellists. After drying, ascorbic acid contents, antioxidant activity and nitrate were reduced. The β-carotene significantly increased in the African nightshade and decreased in the cowpea leaves. Ascorbic acid ranged from 17.40 to 2.22 mg/100 g, antioxidant activity from 37.30 to 19.78, nitrate 230 to 10 mg/100 g and β-carotene from 96.38 to 79.49 mg/100. The sensory results showed relative acceptability among the sauces prepared from the fresh, fresh-dried and wilted-dried vegetables. In conclusion, blanching before drying reduced the water-soluble nutrient content but improved the sauces’ sensory scores of fresh and wilted vegetables. Therefore, reducing the post-harvest loss of African leafy vegetables is possible by drying the wilted vegetables and preparing the sauces with acceptable quality.
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1. Introduction

African green leafy vegetables (AGLVs) are among the vegetables available in abundant during the wet season in the Morogoro Region in Tanzania. Morogoro Region is among the top 5 regions with high production of fruits and vegetables (URT, 2017). The vegetables are either cultivated or semi-cultivated in farms, gardens, and around bushes and houses. Most farmers cultivate vegetables once or twice a year, depending on the rain patterns of a particular area. For example, some areas in the Kilosa District receive one rain season while others receive two seasons in a year (URT, 2017). Therefore, the vegetable peak seasons are from May to August and/or December to January in the Morogoro Region. However, some farmers use irrigation schemes to produce vegetables for sale throughout the year.

Fresh AGLVs such as African nightshade (Solanum spp) and cowpea (Vigna unguiculata) are among the vegetables with high nutritional potential. They may provide significant amounts of vitamins and minerals such as β-carotene, folic acid, iron, calcium, and zinc to meet daily diets (Abukutsa-Onyango, 2010; Gogo et al., 2016). Some farmers dry a surplus of fresh vegetables, including cowpea leaves, using direct sunlight primarily for household food security (Oluoch et al., 2013). Then, the dried vegetables are mainly stored in close-tight plastic containers or clay pots/ bottle gourds, where they can be stored for up to 1 year. Usually, the fresh or dried AGLVs are used to prepare sauces, which are used as a primary food or side dish to staple dishes prepared from several cereals, root and tuber varieties (Musa and Ogbadoyi, 2012; Grivetti and Ogle, 2017).

However, the availability and quality of these vegetables can vary depending on the time of year. For example, many African green leafy vegetables are grown and harvested during the rainy season, when the weather is favourable for growth. Moreover, losses can occur due to improper handling and storage, such as exposure to high temperatures, moisture, or pests. Also, post-harvest losses can occur due to a lack of infrastructure and storage facilities: in some rural areas, there is a lack of proper storage facilities and cooling systems (Daminger et al., 2016; Gogo et al., 2018; Mboyah, 2018). Lotter et al. (2014) observed that most sellers store unsold vegetables locally and sell them the next day. The available data show more than 30% post-harvest loss in Tanzania (MMA, 2008; Mkindi, 2011; Daminger et al., 2016) and 50% for African vegetables in Kenya (Gogo et al., 2016; Mboyah, 2018). Thus, the high post-harvest loss contributes to the loss of other resources used in the vegetable value chain, including the cost of seeds, energy and water (Parfitt et al., 2010; Strecker et al., 2022).

To reduce the post-harvest loss of vegetables, drying is the common and affordable technology used by farmers. Drying reduces bulkiness and weight and eases the storage and transportation of vegetables (CTA, 2007). Traditionally, vegetables, including cowpeas and African nightshade leaves, are blanched or kneaded before drying under the sun or shade (Oluoch et al., 2013). The dried leaves can be stored in a whole or powder form until used in the dry season (Bittenbender et al., 1984; Bittenbender, 1992). Kusolwa et al. (2013) reported that some households mix dried onions, pepper and dried tomato with blanched, dried leaves for more extended storage of cowpea vegetables. Even though wilting is part of drying, the wilted vegetables were reported and observed to be discarded in the markets in the Morogoro Region, Tanzania. To our knowledge, so far, there is no found study reported on the processing of wilted vegetables in the markets.

Reducing post-harvest losses is an essential aspect of a circular economy. A circular economy in the food system refers to a closed-loop approach to food production, distribution, and consumption, in which waste and pollution are minimised and resources are conserved (Ardra and Barua, 2022). The main principles of a circular economy in the food system include waste reduction, reusing resources, promoting local systems, creating value, ensuring sustainability by conserving resources, reducing waste, and reducing the environmental impacts of food production and consumption. Implementing the principles of a circular economy in the food system makes it possible to create a more sustainable and efficient food system, which can positively impact the environment, local communities, and the global economy (Lehmann, 2018; Ardra and Barua, 2022). Therefore, the objectives of this study were to: (i) document post-harvest handling and losses of African nightshade and cowpea leaves in the Morogoro Region, Tanzania, (ii) study the effect of the sun dry on the nutritional quality of the fresh and dried African nightshade and cowpea leaves, and (iii) find out whether there were sensory differences of the sauces prepared from fresh, fresh-dried, and the wilted-dried African nightshade and cowpea leaves.



2. Materials and methods


2.1. Description of the study area

The study was undertaken in 2019 and 2021 in the Morogoro Region, which is located in the Mid-Eastern part of Tanzania mainland, and it lies between latitudes 5° 58′ and 10′ south of the equator and between longitude 35° 25′ and 38° 30′ East Greenwich. The Region experiences moderate temperatures of around 25°C almost throughout the year (URT, 2020). Generally, the Region experiences a bi-modal rainfall pattern with long rains between March and May (Masika) and short rains between November to January (Vuli). The average annual rainfall varies between 600 mm and 1,800 mm (URT, 2020). However, the eastern parts of the Uluguru Mountains receive very high rainfall to 2,850 mm annually, while the leeward sides of these mountains are generally dry, receiving rains of less than 600 mm per annum (URT, 2020). Horticultural crops, including tomatoes, onions, bananas, watermelon and leafy vegetables, play a potential role in income generation, especially for small-scale farmers (Mhango et al., 2014; URT, 2020).



2.2. Field survey

A purposive cross-sectional survey in two districts, Morogoro Municipality and Kilosa District, represented urban and rural setups, respectively, was conducted using a standardised questionnaire. First, 20 African leafy vegetable farmers were interviewed to document their fresh vegetable produce’s post-harvest loss and management. Moreover, direct observation was used to explore the methods of post-harvest vegetable handling and processing.



2.3. Post-harvest handling of the vegetables

The study was conducted in the Food Technology, Human Nutrition and Consumer Sciences Department at Sokoine University of Agriculture (SUA), Morogoro, Tanzania. Fresh vegetables of African nightshade (Solanum spp.) and cowpea (Vigna unguiculata) were procured from a local market, Mawenzi, in Morogoro Municipality. The common practice of handling fresh vegetables by vendors was adopted by putting the fresh vegetables in an open basin at 24 ± 2°C for 3 days, then spraying after 4 h daily for three consecutive days to reduce wilting.



2.4. Drying of the vegetables

The fresh and wilted vegetables were thoroughly washed and well-drained. Then, the vegetables were cut into slices approximately 5 mm thick. For each vegetable, the first portion was dipped into hot water at 100°C for 7 min before drying. The second portion was directly sun-dried. Finally, the vegetables were directly sundried (22.5 ± 5.5°C) for three consecutive days, packed in plastic bags and stored in airtight containers until further analysis.



2.5. Analysis of moisture content

Samples of fresh, wilted and dried vegetables were analysed for moisture per AOAC (2002) methods. About 10 g of the homogenised samples were weighed in a petri dish, dried in a hot air oven at 60 ± 1°C overnight, and then dried at 105 ± 1°C until a constant weight was attained. The loss in weight was used to calculate the samples’ moisture.



2.6. Determination of β-carotene content

The β-carotene was analysed using a standard method by AOAC (1980). Into a conical flask containing 50 mL of 95% ethanol, 10 g of the macerated sample was placed and maintained at a temperature of 70–80°C in a water bath for 20 min with periodic shaking. The supernatant was decanted, allowed to cool, and its volume was recorded as the initial volume. The ethanol concentration of the mixture was brought to 85% by adding 15 mL of distilled water, and it was further cooled in a container of ice water for about 5 min. Next, the mixture was transferred into a separating funnel. About 25 mL of petroleum ether (pet-ether) was added, and the cooled ethanol was poured over it. The funnel was swirled gently to obtain a homogenous mixture, and it was later allowed to stand until two separate layers were obtained. The bottom layer was run off into a beaker, while the top layer was collected into a 250 mL conical flask. The bottom layer was transferred into the funnel and re-extracted with 10 mL pet-ether 5–6 times until the extract became fairly colourless. Finally, the entire pet-ether was collected into a 250 mL conical flask and transferred into a separating funnel for re-extraction with 50 mL of 80% ethanol. The final extract was measured and poured into sample bottles for further analysis. First, a cuvette containing a pet-ether (blank) was used to calibrate the spectrophotometer to zero point at a wavelength of 436 nm. Next, the absorbance of each vegetable sample extract was measured. Finally, the concentration of β-carotene was calculated, as represented by the equation:

[image: image]



2.7. Determination of ascorbic acid content

Ascorbic acid was determined by a redox titration using iodine. About 5 g of vegetable samples were diluted with water, and the volume was made to 50 mL.


2.7.1. Preparation of standard solution

The standard solution was prepared by dissolving 0.0205 g of ascorbic acid in 200 mL of distilled water. Next, 0.1 g of soluble starch was added to 50 mL of near-boiling water in a 100 mL conical flask. Then, it was stirred to dissolve and cool before the iodine was reduced to iodide ions.



2.7.2. Titration

2 mL of each extract was titrated against 1% iodine solution. The starch indicator was used to check the reaction’s endpoint, marked by a change in colour from green to blue-black. Ascorbic acid in the sample was calculated using the formula below;

[image: image]

Where, Va, volume of standard solution used; Ma, concentration of standard solution; Vi, volume of iodine used in sample, Vs, volume of sample used; Via Volume of iodine used in standard solution.




2.8. Determination of antioxidant activity

Finally, the antioxidant activity (AOA) of the vegetables was determined according to Flieger and Flieger (2020) using DPPH (2, 2-diphenyl-1-picryl-hydrazine-hydrate) free radical scavenging method.



2.9. Determination of nitrate concentrations

Test strips from MQuant® were used to determine the nitrate concentration of the fresh vegetables semi-quantitatively. The homogenous solution of the sample of vegetables was filtered through the paper filter (discarded the first drops). Then, the strips were dipped in the filtrate, compared with the scale from the MQuant®, the reading was recorded, and the nitrate was calculated as:
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2.10. Preparation of sauces

The sauces were prepared for each fresh and dried vegetable. The sauces consisted of either 250 g of fresh or 28 g of dried vegetables with 25 mL of vegetable cooking oil (Korie cooking oil, Kapa Oil), 40 g of finely chopped onions, 95 g of finely chopped tomatoes and 6 g of salt (Kensalt, Kenya Ltd., Kenya). Finally, the sauces were prepared, as shown in Figure 1.

[image: Figure 1]

FIGURE 1
 Flow diagram for the drying of African green leafy vegetables (AGLVs) and preparing sauces.




2.11. Evaluation of sensory properties of the sauces

The sauces were evaluated for colour, flavour, aroma, mouthfeel, texture, bitterness and overall acceptability using 30 semi-trained panellists. A 9-point hedonic scale was used to rate the acceptance, whereby 1 indicated disliked extremely, and 9 indicated liked extremely (Stone and Sidel, 2004).



2.12. Data management and statistical analysis

The data were coded and analysed using IBM SPSS® software package version 25 and presented as frequencies. The frequencies for the post-harvest handling and losses of the AGLVs in the two districts were tested using Chi-square (χ2) test at p ≤ 0.05. The physicochemical data were presented as mean and standard deviation. Furthermore, analysis of variance (ANOVA) was used to compare the means of physicochemical properties at p ≤ 0.05, 95% confidence interval.




3. Results


3.1. Post-harvest handling and losses of leafy vegetables in the Morogoro Region

The information on the post-harvest handling practices of the selected AGLVs is presented in Table 1. The chi-square test indicated that the farmers’ post-harvest handling practices showed no significant difference between the two districts (p > 0.05). Most farmers reported storing the harvested vegetables under shade (41.2%) or selling them immediately after harvest (46.7%). In addition, more than 50% of farmers reported sprinkling water on the leaves to avoid wilting. A similar practice was observed for the vegetable vendors in the districts and regional markets in the Morogoro Region. The majority of farmers in the Kilosa District had to travel up to 9 km (75%) to the market, either walking (56.2%), biking (31.2%) or motorcycling (12.5%). On the other hand, farmers in Morogoro MC reported that most of their customers came directly to their farms or gardens to buy vegetables. The handling practices, facilities and transport were a big challenge, especially in the Kilosa District. Nevertheless, the post-harvest loss of vegetables was higher in Kilosa District than in Morogoro MC (p > 0.05; Table 2). For example, about 83.3%, 61.5%, and 75.0% of farmers reported facing the post-harvest loss of more than 30% of their fresh produce once or twice a week in Kilosa District. Most farmers reported that the long distance from the farm to the market and the lack of cold storage facilities for fresh vegetables were the major causes of high post-harvest loss.



TABLE 1 Post-harvest handling of the African green leafy vegetables as reported by farmers in the Morogoro Region.
[image: Table1]



TABLE 2 Post-harvest loss of vegetables, as reported by farmers in the Morogoro Region.
[image: Table2]



3.2. Effect of sun-dry on the physicochemical properties of the African green leafy vegetables

The effect of sun-dry on the physicochemical properties of fresh and wilted vegetables is presented in Table 3. The moisture, ascorbic acid, antioxidant activity and nitrate contents of the AGLVs significantly reduced after sun-drying. The β-carotene content o the African nightshade increased after drying, whereas it slightly decreased for the cowpea leaves. Furthermore, the moisture retention after drying was higher in freshly blanched vegetables than in freshly dried and wilted vegetables. In contrast, ascorbic acid and antioxidant activity were highly retained in freshly dried vegetables.



TABLE 3 Effect of sun-dry on the nutritional properties of the African green leafy vegetables.
[image: Table3]



3.3. Effect of sun-dry on the sensory properties of the African green leafy vegetables

The results of the sensory scores of the sauces prepared from fresh and dried vegetables are presented in Figures 2, 3. Generally, sensory scores for colour, mouthfeel and texture were significantly (p < 0.05) higher for sauces prepared from fresh vegetables than the dried sauces for both African nightshade and cowpea leaves. In addition, the flavour and aroma likeness was higher in fresh African nightshade sauces than in dried African nightshade. However, the cowpea leaf’s likeness for flavour and aroma was higher in the blanched, dried leaves than in the rest. In addition, the sauces from the dried vegetables had higher likeness scores of bitterness than those prepared from fresh AGLVs. Generally, all sauces were relatively acceptable. However, for the African nightshade, the sauce from fresh leaves had the highest overall acceptability than the dried leaves, whereas, for the cowpea leaves, the sauces from wilted-blanched-sundried leaves had higher overall acceptability than fresh and unblanched-dried leaves.

[image: Figure 2]

FIGURE 2
 Sensory scores of the African nightshade sauces using a 9-point Hedonic scale whereby 1 indicated disliked extremely, and 9 indicated liked extremely; SBANL: stored blanched leaves; SUANL: stored unblanched leaves; BANL: blanched leaves; UANL: unblanched leaves; FANL: fresh leaves.


[image: Figure 3]

FIGURE 3
 Sensory scores of the cowpea leafy sauces using a 9-point Hedonic scale whereby 1 indicated disliked extremely, and 9 indicated liked extremely; SBCPL: stored blanched leaves; SUCPL: stored unblanched leaves; BCPL: blanched leaves; UCPL: unblanched leaves; FCPL: fresh leaves.





4. Discussion

Vegetable cultivation in the Morogoro Region is primarily seasonal, with an average of two seasons in a year as per rainfall patterns in the Region. A similar cultivation trend was reported by Owade et al. (2020) for the cultivation of cowpea leaves in Kenya. However, in peak season, more than 30% of fresh vegetables are lost in the market due to limited infrastructures for handling and storing vegetables in East Africa (Daminger et al., 2016; Gogo et al., 2018; Mboyah, 2018). In the current study, more than 50% of farmers in the Morogoro Region reported a high loss of AGLVs due to a lack of proper handling and cold storage to transport vegetables from farms to the markets. Usually, the farmers and retailers in the Morogoro Region sprinkle water on the leaves to reduce field heat or keep the vegetables under shade to minimise wilting. Therefore, the harvested vegetables can be kept on shelves for up to 3 days in the market. After that, if no one can buy them, the wilted vegetables are usually discarded.

Thus, post-harvest losses of leafy vegetables can result in a significant loss of resources (Lehmann, 2018; Sadhukhan et al., 2020; Ardra and Barua, 2022), including:

1. Agricultural resources: Losses can mean that the farmer has invested time, labour, and resources into growing the crops, which will not yield a return. This can result in decreased farmer income and food security in the community.

2. Natural resources: Losses can mean that fertile land, water, and other natural resources have been used to grow crops that will not be consumed, leading to resource depletion and environmental degradation.

3. Economic resources: Post-harvest losses can result in a decrease in the overall economic efficiency of the food system, as the costs of production, transportation, and storage are not offset by the revenue generated from the sale of the crops.

4. Food resources: Post-harvest losses can decrease the overall food supply, leading to increased food prices and decreased food security in the community.

5. Nutritional resources: Losses of leafy vegetables can reduce the overall nutrient supply, as these vegetables are often a rich source of vitamins and minerals, which are essential for human health and development.

6. Environmental pollution through waste generation contributes to greenhouse gas emissions, specifically methane.

Therefore, value addition through processing and preserving the vegetables into shelf-stable and acceptable products could reduce post-harvest loss and other secondary effects, including micronutrient deficiencies.

Nevertheless, sun-drying green leafy vegetables can have both positive and negative effects on their nutritional and sensory properties (Alassane et al., 2022). According to Oboh and Akindahunsi (2004), sun-drying can cause a significant decrease in the Vitamin C content of green leafy vegetables. Additionally, Alassane et al. (2022) found that oven and sun drying significantly reduced the moisture in leafy greens. Cooking and sun-drying can also affect the micronutrients, antinutrients, and toxic substances in green leafy vegetables (Alassane et al., 2022). For instance, Musa and Ogbadoyi (2012) investigated the effect of cooking and sun-drying on antinutrients, toxic substances, and some micronutrients in Corchorus olitorius. The study found that cooking and sun-drying reduced the levels of antinutrients, including nitrate, while also affecting vitamin C, β-carotene, and mineral elements.

Despite several setbacks, such as nutrient loss, taste impairment and contamination from dust, moulds and insects (Eze and Agbo, 2011; Oluoch et al., 2013), it is still an option to reduce the post-harvest of leafy vegetables, especially in rural areas were cold handling facilities are limited. Still, the dried vegetables retained valuable nutrients, including β-carotene and ascorbic acid. On the other hand, drying reduced the nitrate content levels of the African nightshade and cowpea leaves. High dietary nitrate intake has been associated with adverse health effects, such as promoting the formation of carcinogenic nitrosamines (Parks et al., 2008; Muchoki et al., 2010). Moreover, a high concentration of nitrate in leafy vegetables may influence the bitter flavour and, therefore, the rejection of such vegetables by some individuals (Muchoki et al., 2010). On the other hand, consuming cooked green leafy vegetables has improved vitamin A status, especially in children (Faber et al., 2007). The sensory evaluation indicated that preparing acceptable sauces from the wilted-dried AGLVs is possible. Although blanching before drying reduced the water-soluble nutrient content, sauces’ sensory scores of fresh and wilted vegetables improved. In conclusion, sun-drying and cooking methods can have both positive and negative effects on the nutritional and sensory properties of green leafy vegetables.



5. Conclusion

The current study documented a high post-harvest loss of AGLVs, up to 50%, in the Morogoro Region.

Reducing the amount of vegetable lost and waste can conserve resources such as land, water, energy, and materials by reducing post-harvest losses, which are critical to creating a sustainable and circular food system. Furthermore, by reducing food loss, it is possible to increase the overall efficiency of the food system, as more food is available for consumption and less energy is required to produce, transport, and store food. In addition, reducing post-harvest losses can support local communities by improving food security and increasing the availability of nutritious and acceptable dried AGLVs. This can have positive impacts on health and economic development. The findings of this study indicated that it is possible to dry the wilted AGLVs with comparable nutritional and sensory qualities to fresh-dried AGLVs. However, due to limited resources, the current study only focused on African nightshade and cowpea leaves and the sun-drying method. Therefore, the effect of other processing technologies, such as solar drying and oven drying, on African nightshade, cowpea leaves, and other leafy vegetables can be studied in the future. Thus, creating awareness of the possibility of drying wilted African nightshade, cowpea leaves, and other leafy vegetables in the markets can help reduce post-harvest loss and contribute to extra income and food security during the low vegetable season.
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Treatment Moisture content p-carotene Ascorbic acid Antioxidant Nitrate (mg/100g)

(%) (mg/100g) (mg/100g) activity (%)
African nightshade
Fresh 89742000 61524000 1220000 3730 1.99 23000000
Fresh dried 7534020 87254276 9.06.+0.63 2900 £ 0.66 30122116
Fresh blanched and dried 12.68+0.42 9107 001 5934038 23147.23 30.10 £ 1.6
Wilted dried 8494199 7955£021 8764019 2912435 140.00 + 424
7784120 7949023 485000 4724119 30124 1.6

Cowpealleaves
Fresh 8549+ 0.00 9638 £0.00 17.40 4000 3450035 21000000
Fresh dried 8534 0.160 89.69£021 9854000 2796+ 2.87 6095 1.91
Fresh blanched and dried 12574057 87.56£0.15 9104007 14934053 1015+ 163
Wilted dried 6954035 81212007 3914000 19.96+0.26 11030 £ 860

ted blanched and
b 9.18£001 82402007 2224029 19784079 30132117
prvalue 0.003* 0.000% 0.000% 0029% 0047+

Mean and standard deviation. *The p values were s

ficant at p£0.05.
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Variable Morogoro MC (%) Kilosa District (%) Total (%) p-value
Primary packaging of harvested vegetables

Bamboo 714 750 733

Jute 7.1 6.2 67

Polyethene 71 1838 133

Other mentioned 143 00 67 3063 0382
Farmers who process vegetables (multiple responses)

African nightshade (n=14) 250 167 214 0.141,1 0.707
Cowpea (n=29) 385 338 414 0050, 1 0823
Level of processing (n=13)

Sorting and cutting/ponding 77 00 77

Drying 308 615 923 173,1 0188
Storage of processed vegetables (n=13)

Airtight plastic containers 600 625 615

Plastic containers with holes 200 00 77

Bamboo bags 200 00 77

Aluminium pan 00 125 77

Clay pot/bottle gourd 00 250 154 508,4 0279
Shelflife of dried vegetables (n=13)

1day (fresh vegetables) 250 00 83

6months (dried vegetables) 250 375 33

Iyear (dried vegetables) 00 625 a7

> Iyear (dried vegetables) 500 00 167 8633 0.035*
Farmers who received formal training in vegetable processing (n=30)

No 929 812 867

Yes 71 188 133 8711 0351

The number of respondents = 30. 7, df= Chi-square value, degree of freedom. Significant for al the dependent variables between the tw0 proportions of the disticts were tested using the
Chisquare test at p <0.05. *The proportions between districts were significant at p < 0.05.
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Variable Morogoro MC (%) losa District (%)  Total (%) , df p-value
Proportions of farmers faced post-harvest loss (%)
African nightshade 714 83 769 0.258,1 0612
Cowpea 667 750 714 02331 0629
Post-harvest loss quantification (%)
African nightshade

<10% 200 00 300

11-30% 400 200 300

31-50% 200 00 300

No clear record 200 00 100 200,3 0572
Cowpea

<10% 11 250 190

10-30% 444 250 33

31-50% 22 a7 33

>50% 11 83 95

No dlear data 11 00 48 3064 0.482
Causes of post-harvest loss (n=23)
Poor storage facilities 600 300 34
Long distance from farm to markets 100 162 304
Other mentioned 300 21 260 1047,5 0.063
Practices to minimise vegetable post-harvest loss
Sell/consume immediately after harvest 417 77 240
Dry the leaves 33 385 360
Pluck vegetables after receiving the order 00 385 200
None 250 154 200 7.95.3 0.047%

The number of respondents = 30. 72, df = Chi-square value, degree of freedom. Significances for ll the dependent variables between the two proportions of the ditricts were tested using the
Chi-square testat p < 0.05. *The proportions between districts were significant at p <0.05.
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