
 

122 Minde et al. 

 

Int. J. Biosci. 2021 

  

RESEARCH PAPER                                                                                            OPEN ACCESS 
 

Dolichos lablab (Lablab purpureus): Smallholder Farmers 

Knowledge, Attitude and Practices in relation to Food and 

Nutrition Security in Tanzania 

 

Josephine J. Minde1, 3*, Pavithravani B. Venkataramana2, Athanasia O. Matemu1 

 
1Department of Food and Nutritional Sciences, Nelson Mandela African Institution of Science and 

Technology (NM-AIST), P.O. Box 447, Arusha, Tanzania 

2Department of Sustainable Agriculture, Biodiversity and Ecosystems Management, Nelson 

Mandela African Institution of Science and Technology, P.O. Box 447, Arusha, Tanzania 

3Department of Community Economic Development, The Open University of Tanzania, P.O. Box 

517, Moshi, Tanzania 

 
Key words: Farmers' knowledge, Attitude and practices, Ordered probit model, Underutilized. 

 

http://dx.doi.org/10.12692/ijb/19.5.122-136 Article published on November 30, 2021 

 
Abstract 

   
Worldwide, adequate consumption of food is questionable though farmers cultivate various crops. Farmers' 

understanding of their food products, particularly underutilized crops, is less linked to dietary choices. This 

study examined the knowledge, attitudes, and practices of 344 Lablab growers in Tanzania about underutilized 

Lablab. Findings show that Lablab knowledge varied and was low in Babati (39.6%) and Arumeru (27.3%). The 

ordered probit model revealed knowledge differences being influenced by location (0.142) (p ≤ 0.05) and advice 

(0.247) (p ≤ 0.01). Furthermore, the marginal effect indicated locality (0.055) (p ≤ 0.05) and guidance (0.096) 

(p ≤ 0.01) influenced the likelihood of farmers having high knowledge. Mvomero's favourite attitude on Lablab 

was lower (20.1%). Practically, Lablab was primarily for business, with black accession being most marketed but 

least consumed. Smallholder farmers' food products are a direct and basic source of consumption in farmers' 

households, so increasing their acceptability is critical for addressing food and nutrition insecurity.  
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Introduction 

Worldwide, adequate consumption of food is related 

to health and wellbeing (Grosso et al.,  2020). 

Meeting the global nutritious food demands, 

underutilized Dolichos Lablab legumes are significant 

veritable rich sources of macro and micronutrients 

(Baldermann et al., 2016; Ferreira et al., 2020). 

However, Lablab beans have limited contribution to 

food even among Lablab growers (Tefera, 2006). The 

underutilized Lablab beans, or in other common 

names Hyacinth bean/Egyptian kidney bean/Indian 

bean, have extremely diverse accessions (Maass et al., 

2010; Maass, 2016).  The crop can be consumed as a 

green leaf vegetable, flowers, immature seeds (green 

pods) and dry seeds/pulses (Sarma et al., 2010; 

Grotelüschen, 2014; Minde, 2020). Understanding it 

could mitigate food and nutritional insecurity for 

smallholder farmers' households (Davari and Kasture, 

2018). It is argued that in low-income countries, 

particularly in sub-Saharan Africa, inadequate intake 

of nutrients on rich foods is common (Shelef et al., 

2017; Snapp et al., 2018).  FAO, IFAD, UNICEF 

(2020) reported that sub-Saharan has notable 

increases of about 32 million undernourished people 

whose lives depend on USD 1.90 per day or even less. 

Inability to access adequate quantities and qualities of 

dietary diets is associated with climate challenges and 

poverty (UNICEF, 2018), besides the large population 

is over-dependent on staple crops (FAO IFAD 

UNICEF, 2017) which are less nutritious and energy 

dense (Mabhaudhi et al., 2017). African regions are 

rich in a diversity of nutritious legumes such as 

Lablab (Maass et al., 2010; Baldermann et al., 2016). 

Wisely, synergies solutions focusing on nutritious 

food intake in relation to consumer-farmers' 

acceptance of their products can safeguard nutrient 

deficiencies without leaving anyone behind.  

 

Lablab is well-known drought tolerant in the family, 

Fabaceae (legume family) and perennial, which 

assures its availability (Maass et al., 2010; 

Mabhaudhi et al., 2017). The legume provides a good 

complement with cereal meals of balanced amino 

acids such as lysine content of 6 - 7% (Omondi, 2011). 

Likewise,  Lablab accessions present seeds of 

nutrients content such as protein of 23 to 35% 

compared to that of soybean (Sarma et al., 2010; 

Miah et al., 2017) and carbohydrates which range 

from 54 to 67.23% (Hossain et al., 2016; Mabhaudhi 

et al., 2017) with a great source of daily energy 

requirements. Surprisingly, Lablab is a highly 

underutilized crop (Davari and Kasture, 2018; Singh 

and Abhilash, 2019). In Tanzania, Lablab cultivation 

is mainly for business purposes. The study by Nord et 

al. (2020) visualized diverse cultivars of Lablab crops 

to fetch high market value outside Tanzania.  

 

Despite the economic benefits of Lablab accessions, 

especially in Northern Tanzania, farmers are less 

familiarized with Lablab meals (Tefera, 2006). Lablab 

accessions have been seldom documented as a source 

of the human diet, which might relate to its 

underutilization (Siddique, 2016). National and local 

governments are required to recognize the potentials 

of underutilized crops (Chivenge et al., 2015; Shelef et 

al., 2017) in overcoming hunger and all forms of 

malnutrition (FAO, IFAD, UNICEF, WFP and WHO, 

2019). Lablab crop is one of the potential 

underutilized crops that can contribute to dietary 

diversification to henceforth reduction in nutritional 

deficiencies in resource-poor communities (Minde et 

al., 2020). Nutrition interventions centered on 

underutilized crops like Lablab in relation to 

customer(s) preferences are foreseen under the future 

food and nutrition security. 

 

Therefore, it is worth exploring and understanding 

consumers' behaviour towards food, particularly 

underutilized foods, to guarantee their acceptance 

(Adhikari et al., 2017). A knowledge, attitude and 

practices (KAP) survey is acknowledged to be the 

effective and measurable tool that can reveal 

consumers' preference on various foods (Ahamad and 

Ariffin 2018; Jin et al., 2019). Thus, KAP survey was 

used to investigate farmers' understanding, 

acceptance and behaviour/belief on Lablab accessions 

in the study sites. Since KAP survey is correlated to 

each other, it can generate data on knowledge gaps, 

culture, choices of food and hence is likely anticipated 

to improve dietary intake. The human innate sense of 
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perception (Román et al., 2017) may excessively 

contribute towards Lablab diets acceptance. In view 

of farmers' preferences, collecting information on 

Lablab accessions in relation to their food systems 

also could reawake interest on the consumption of the 

underutilized Lablab beans. Therefore, this study 

focused on factors which determine knowledge, 

attitude, and preference, frequency of consumption, 

and attributes contributed to the acceptance and 

barriers to Lablab utilization in Tanzania.  

Materials and methods 

Study sites, Design and Population  

The study was conducted in the four main Lablab 

growing districts of Arusha (Arumeru), Manyara 

(Babati), Kilimanjaro (Same) and Morogoro 

(Mvomero district) regions. The four districts were 

purposively selected (Fig. 1). Thereafter, four known 

wards cultivating Lablab were selected from the three 

districts, namely Arumeru, Babati, Same and two 

wards in Mvomero.  

 

Fig. 1. Study districts showing study sites where Lablab was cultivated on map of Tanzania.  

The wards were selected with the assistance of 

agricultural extension officers, who then identified 

villages and Lablab growers from their recorded list. 

From Arumeru nine villages were purposively 

selected (Meru District Council, 2017), Babati six 

(Babati District Council, 2020), Same eight (Same 

District Council, 2018) and five from Mvomero 

(Mvomero District Council, 2018). Thereafter, a 

cross-sectional survey was undertaken through face-

to-face interviews within farmers' households. 

Farmers were randomly selected from the identified 

sites in Fig. 1 to make a total of 86 Lablab growers per 

district, which in total from the four study areas 

added to 344 interviewed farmers who were also 

consumers at the household level.  

 

Data collection 

A pre-tested structured questionnaire with open and 

closed KAP statements were used to interview 

farmers in the study sites (Macías and Glasauer, 

2014; Grotelüschen, 2014). Three trained 

enumerators were recruited to assist in data 

collection from the selected households. Field 

observations were also purposely conducted to collect 

actual information on cultivation systems, Lablab 

accessions available and other crops grown, as 



 

125 Minde et al. 

 

Int. J. Biosci. 2021 

mentioned during the interviews. Based on Fig. 2 on 

accession colors, 15 types were collected, three (3) 

from Arumeru, Babati four (4), Same five (5) and 

Mvomero had three (3). 

 

Ethical approval 

The ethical was approved by the Northern Zone 

Health Research Ethics Committee 

(KNCHREC00028). Informed consent was sought 

from the respondents prior to participating in the 

study. 

 

Data analysis 

Data were cleaned, coded, entered in Statistical 

Package for Social Sciences (SPSS) version 21.  

Descriptive analysis was employed to compute mean, 

frequencies, standard deviation and percentages to 

establish the variations among farmers. Whereas, 

likelihood of farmers' knowledge about the crop was 

determined by an ordered probit model through 

STATA version number 14.0. Furthermore, marginal 

effect (ME) was used to describe how the knowledge 

level (outcome) changes when specific independent 

(explanatory) variable changes ( am  as, 2005). The 

independent variables included age (in years), level of 

education (in years), location (districts), sex (male or 

female), advice (number of counseling sources with 

regard to Lablab farming), production (in kilogram), 

income (total kilograms of Lablab beans sold), farm 

size (hectares), farming experience (years in Lablab 

crop farming), and household size (total number of 

household members). Statements portraying attitude 

and practices based on five options (Likert scale) 

(Macías and Glasauer 2014) were all added 

accordingly with respect to neutral responses 

(Thiessen and Blasius, 2001) to get a total score 

which was then compared across the districts using 

one-way ANOVA at five percent (5%) confidence 

level. 

 

Results 

Socio-demographic characteristics of the farmers  

Findings on the socio-demographic characteristics 

provided in Fig. 3(a) showed that both males and 

females participated in farming activities with the 

exception of the same district where gender difference 

was noticeable between males (68.6%) and females 

(31.4%). 

 

Table 1. Factors determining farmers' level of knowledge of Lablab crop from an ordered probit model. 

Variable Coefficient   Standard Error Marginal effects on different knowledge levels 

   Low knowledge Medium knowledge High knowledge 

 Coef. Std. Err. dy/dx Std. Err. dy/dx Std. Err. dy/dx Std. Err. 

Age -0.014* 0.067 0.004* 0.002 0.001 0.001 -0.006* 0.003 

Education -0.105*** 0.025 0.037*** 0.008 0.008** 0.003 -0.041*** 0.010 

Location 0.142* 0.063 -0.044* 0.020 -0.011 0.006 0.055* 0.025 

Sex -0.103 0.129 0.032 0.040 0.008 0.010 -0.040 0.051 

Advice 0.247** 0.095 -0.077** 0.296 -0.019* 0.009 0.096** 0.037 

Production 0.001 0.000 -0.000 0.000 -0.000 0.000 0.000 0.000 

Income -0.020 0.039 0.006 0.012 0.002 0.003 -0.008 0.015 

Farm size -0.014 0.016 0.004 0.005 0.001 0.001 -0.005 0.006 

Farming experience -0.004 0.005 0.001 0.000 0.000 0.000 -0.002 0.002 

Household size 0.043 0.032 -0.013 -0.010 -0.003 0.003 0.017 0.013 

/cut1 -1.457 0.550       

/cut2 -0.537 0.546       

Log likehood -354.529        

Number of obs 344        

LR chi2 (10) 32.00        

Prob˃ chi2 0.004        

Pseudo R2 0.0432        

Statistically significant level: ***P ≤ 0.001; **P ≤ 0.01; *P ≤ 0.05; Marginal effects (dy/dx) of the variables 

determining farmers’ level of knowledge after ordered probit regression analysis. 
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 The age range between 31 - 40 years had more 

farmers in Arumeru, Babati and Same where between 

41 to 50 years were from Mvomero. More than 50% of 

the respondents across study sites had primary 

education. The results in Figure 3(b) also showed that 

the majority of farmers' households had about 6 to 13 

individuals; more than 50% owned land and were 

capable of cultivating two to five hectares. 

Furthermore, the results indicate that farmers had 13 

to 49 years of experience in farming, where most of 

them grew black Lablab across the study areas.  

 

Among the study sites, Arumeru had over 80% of 

farmers cultivating this type.  

 

Table 2. Farmers’ attitude on Lablab crop (n=344). 

Statements District (%) 

 Arumeru Babati Same Mvomero F-test 

D N A D N A D N A D N A  

Lablab farming is a beneficial activity 0.0 1.2 98.9 0.0 9.4 90.6 0.0 1.0 98.9 20.8 11.5 67.7 56.480*** 

              

Lablab farming add nutrients to the soil 8.1 3.5 88.4 2.0 4.2 93.8 1.0 19.8 79.2 4.2 5.2 90.6 16.563*** 

              

I prefer to cultivate Lablab as cash a crop 3.5 4.7 91.9 2.1 14.6 83.3 8.4 25.0 66.6 68.8 17.7 13.6 115.423*** 

              

I often feed my cattle with Lablab remains 

after harvest 

20.9 14 65.2 18.8 25.0 56.3 16.7 58.3 25.0 91.7 2.1 6.3 54.923*** 

              

Lablab are consumed by human 40.7 7.0 52.3 29.2 28.1 42.7 14.6 9.4 76.0 3.1 3.1 93.7 54.923*** 

              

Some Lablab accessions take short time in 

cooking 

25.6 27.0 47.5 25.0 35.2 41.0 32.2 37.5 30.2 79.2 1.0 19.8 46.598*** 

              

We usual consume Lablab 67.4 11.6 20.9 33.7 14.6 51.7 36.0 23.0 41.0 7.3 3.1 89.6 4.060** 

              

I prefer to eat all types of Lablab accessions 38.4 46.5 15.1 24.7 29.1 46.3 3.5 31.4 65.1 11.6 10.5 77.9 3.452* 

              

              

Lablab is a nutritious food 13.5 33.5 53.0 20.9 35.4 43.7 10.4 46.3 43.3 22.9 17.7 59.4 25.771*** 

              

Lablab local dishes are known in my village 12.8 5.8 81.4 7.3 23.3 69.4 11.5 16.3 72.3 4.7 7.0 88.3 35.434*** 

              

Lablab farming is economically profitable 7.3 3.1 89.6 0.0 9.4 90.6 3.5 4.7 91.9 64.4 11.1 24.5 55.470*** 

Statements portraying farmers' attitude were statistical significant (P ≤ 0.001; P ≤ 0.01; P ≤ 0.05) on various aspects of the 

crop. 

KAP assessment  

Farmers' level of knowledge  

Results in Figure 4a indicates that in the same, 40% 

of farmers had a high knowledge level on Lablab 

while Babati had a 30% knowledge level (low) (Figure 

4a). Making comparison between knowledge level in 

relation to sex and location, results showed that male 

respondents from Babati and females from Arumeru 

had higher knowledge on the crop (Fig. 4b). Notably, 

lower knowledge level was observed in Mvomero 

from both sexes. The differences in knowledge across 

the study areas necessitated looking at factors that 

had an influence on farmers' understanding. On the 

same, farmers' knowledge was determined across ten 

independent variables. An ordered probit model 

indicated that four independent variables: age, 

education, location, and advice (consultations), had a 

statistically significant effect on Lablab growers' 

knowledge (Table 1). However, two factors: age (-

0.014) (P ≤ 0.05) and education (-0.105) (p ≤ 0.001) 

had negative influence on farmers’ knowledge while 

two factors: location (0.142) (p ≤ 0.05) and advice 



 

127 Minde et al. 

 

Int. J. Biosci. 2021 

(0.247) (p ≤ 0.01) had a positive impact ( able 1). 

This explains that age and education by chance 

negatively contributed to farmers' knowledge. 

Furthermore, the marginal effect (ME) was employed 

to measure the changes on the dependent variable 

when specific an independent variable changes while 

other covariates (regressors) were held constant.  

 

The findings of ME on a high level of knowledge 

among farmers was statistical significant positively 

influenced by location (0.055) (P ≤ 0.05) and advice 

(0.096) (P ≤ 0.01) with the exception of age (-0.006) 

(P ≤ 0.05) and education (0.041) (P ≤ 0.001) as noted 

to have a negative effect. Moreover, results revealed 

that farmers' low knowledge level was positively 

influenced with age (0.004) (P ≤ 0.05) and education 

(0.037) (P ≤ 0.001), whereas location (-0.044) (P ≤ 

0.05) and advice (-0.077) (P ≤ 0.01) had a negative 

effect. Findings likely indicate that farmers' formal 

education had a positive influence (0.008) (p ≤ 0.05) 

on farmers with a moderate level of knowledge but 

negatively on advice (-0.019) (p ≤ 0.05) ( able 1).  

 

Table 3. Attributes that contributed to the acceptance of cooked black Lablab accessions (n=344). 

Variable  District %     

  Arumeru Babati Same Mvomero F-test 

Colour      66.307*** 

Unacceptable  55.8 20.8 3.1 1.0  

Neutral  23.3 36.5 14.6 5.2  

Acceptable  20.9 42.7 82.3 93.7  

Smell      82.108*** 

Unacceptable  52.3 62.5 9.4 1.0  

Neutral  17.4 26.0 42.7 24.0  

Acceptable  30.2 10.4 47.9 75.0  

Texture      53.740*** 

Unacceptable  66.2 34.4 9.4 0.0  

Neutral  32.6 38.5 39.6 5.2  

Acceptable  1.2 27.1 51.1 94.8  

Taste      153.503*** 

Unacceptable  45.4 85.4 33.3 0.0  

Neutral  53.5 11.5 37.5 16.7  

Acceptable  1.2 3.1 29.2 83.4  

Farmers' acceptance of cooked black Lablab beans was influenced by food attributes, which was statistically significant (P ≤ 

0.001) across all study sites.  

Farmers' attitudes  

The results in Table 2 indicate that all statements 

tested had a significant contribution to Lablab 

grower's attitude. In general, across the study areas, 

farmers had a high favourite attitude level by 80.2% 

in Arumeru, 66.3% Babati and 58.4% in Same on 

Lablab crop. However, farmers from Mvomero had 

less favorite's attitude by 20.1% towards the crop 

(Figure 5a). Mvomero farmers devalue Lablab 

production since it is less economically viable for 

their households (Table 2). 

 

Farmers' practices  

Preference of Lablab food consumption across the 

study areas was of great diversity. In Mvomero, more  

than half of the respondents (69.8%) were observed 

often taking Lablab meals (Figure 5b).  

 

In Arumeru (9.3%) and Babati (4.2%), however, very 

few people presumed to eat Lablab diets on a regular 

basis. Nonetheless, other farmers from Arumeru 

(43%), Babati (53.1%), and Same (43.8%) ate them on 

occasion (Figure 5b). The observed eating scenario 

demanded that food attributes on the most common 

black accessions (Figure 3b) in the study areas be 

investigated.  

 

The findings showed that in Arumeru (52.3%) and 

Babati (62.5%), respondents were uncomfortable with 

black Lablab beans smell during cooking (Table 3). 

Likewise, its taste was perceived not palatable among 
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farmers from Babati (85.4%).  In general, the food 

attributes shown in Table 3 have a statistically 

significant (P ≤ 0.001) influence on farmers' 

acceptance of black bean diets, underscoring the 

Lablab crop's contribution to food and nutrition 

security. 

Barriers on lablab crop consumption 

Findings in Figure 6 shows that intake of Lablab 

foods was hindered by less exposure to various dishes 

and tedious meal preparation, particularly on black 

Lablab accessions. Likely, it was observed that 

harvested beans had insect damages which caused 

farmers to sell them immediately after harvesting. 

 

Fig. 2. Lablab accessions collected from the study sites based on their color differences; note that the black 

colored beans were found in all study sites. 

Discussion 

Socio-demographic characteristics 

Public awareness of underutilized legumes is 

important to show their contribution to food and 

nutrition security. The study found that the Lablab 

crop is commonly farmed by both female and male 

adults in Tanzania, despite it being one of the 

underutilized legumes (Figure 3a). The findings, 

however, revealed that male and female participation 

in Lablab cultivation differed significantly. For 

example, there were more men who cultivated Lablab 

in the same (68.6%) than women (31.4 percent) (Fig. 

3a). Lablab was a cash crop in same, (Same District 

Council, 2018) which might explain the difference. 

Men are regarded as the family's main cash earners in 

many Sub-Saharan African communities. Therefore 

agriculture on cash and agricultural export is male-

dominated (Fischer and Qaim 2012). Typically, 

farmers in Tanzania's northern zone valued the crop 

as a source of income (Nord et al., 2020). The crop 

was also widely used as a cover crop and green 

manure by smallholder farmers in Tanzania (Owenya 

et al., 2011). This explains why the crop isn't used as 

much for human consumption. It is critical to include 

underutilized crops like Lablab in formal education in 

an attempt to eliminate the knowledge gap that exists 

among growers interviewed. Despite the fact that the 

farmers interviewed had only an elementary 

education, the results in Figure 3a showed that more 

than half of the respondents were unaware of the 

underutilized crops. Their basic education unlikely 

helped them on how to optimize the nutritional value 

of underutilized and/or neglected crops (UNC) like 

Lablab (Molina et al., 2020). Farmers, in general, are 

said to be lacking in food/nutrition knowledge, even 

when it comes to their own crops (Bundala et al., 

2019). Studies that combine nutrition and agriculture, 

particularly the UNC, in addressing food and 

nutrition insecurity, could be a key topic in the fight 

against malnutrition in all forms (Kasolo et al., 2019; 

FAO, IFAD, UNICEF 2020). Nonetheless, beyond 

staple crops, the topic requires the attention of 

researchers and policymakers. This consideration is 

of necessity as the UNC, like Lablab, are highly 
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nutritious, combat climate change, add nutrients to 

the soil and make great profit margins (Mabhaudhi et  

al., 2017; Kasolo et al., 2019; Molina et al., 2020).  

 

In this study, the economic worth of the underutilized 

Lablab crop was found, and over 70% of farmers were 

observed to own land and be able to grow more than 

two hectares, with the majority having 13 to 49 years 

of experience in Lablab cultivation. The black color 

Lablab seeds were the most widely grown (Fig. 3b). 

Over 90% of the black accessions were grown in 

Arumeru (Figure 3b) and were largely marketed in 

Kenya (Grotelüschen, 2014). Due to this demand, 

farmers in the northern zone of Tanzania were 

motivated to regrow the crop for business (Ngailo et 

al., 2003; Nord et al., 2020).  

 

Fig. 3. Socio-demographic characteristics of respondents per study area (%): (a) respondents' gender, age (in 

years) level of education (in years) and marital status; (b) participants' household size (number of individuals), 

land ownership status, land area under crop production (hectares), Lablab accessions available based on colour 

and years in Lablab farming.  

This is in line with the study by Forsythe (2019), who 

argues that Lablab crop is primarily a source of 

farmers' income rather than for human diet. 

Consumers' choices may be hampered by factors such 

as a lack of food knowledge, which limits their meal 

options (Molina et al., 2020). This has a detrimental 

impact on consumers since it limits their access to 

healthful foods, including those produced from 

underutilized crops. Well-informed food knowledge, 

as well as suitable cooking methods for diverse 

underutilized crops, may enhance consumer choice 

and, as a result, dietary intake. Farmers are the direct 

consumers; having greater information about the 

nutritional content of their crops can help them make 

better decisions and develop a healthier eating 

pattern. 

 

Farmers' knowledge 

Determination of person understanding at a 

particular product is most important to know how 

well informed (Ahamad and Ariffin 2018) is. 

Understanding farmers' awareness is significant, 

according to Grotelüschen (2014), when bringing 

underutilized, novel, or developed crops into their 
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food systems. From the results, farmers' knowledge 

on Lablab crop, the most ancient cultivated crop 

varied as low, medium and high level (Fig. 4a). 

Gender-wise, in Arumeru, females and in Babati 

males were well informed about the crop (Figure 4b). 

In general, the results show that farmers' knowledge 

was affected by location (0.142) (P ≤ 0.05) and advice 

(0.247) (p ≤ 0.01) ( able 1).  his means that farmers' 

chances of understanding Lablab crops are influenced 

by their location and the number of advice they 

receive. This was also explained by Nord et al. (2020) 

and Forsythe (2019), who pointed out that farmers in 

the northern zones were more exposed to Lablab 

crops due to their marketability outside Tanzania. 

Similarly, respondents with high knowledge were 

found in Same (36.6%) and Arumeru (27.3%) (Fig. 

4a), and their understanding was influenced by their 

location (0.055) (P ≤ 0.05) and guidance (0.096) (P ≤ 

0.01) received from various outlets (Table 1). In 

addition, the results showed farmers with a high 

understanding of Lablab crops were not influenced by 

age or formal education. Farmers' formal education 

had a negative (-0.041) (P ≤ 0.001) effect on their 

knowledge about the crop (Table 1). It was expected 

that the formal education they had could promote 

their understanding (Figure 3a). Wider perception of 

education is to reflect changes and also inspire 

someone's interest in various development aspects of 

living (Kasolo et al., 2019).  

 

Furthermore, other parameters, including 

productivity, income, farm size, farming experience, 

and household size, showed no statistically significant 

impact on farmers' knowledge levels (Table 1). 

Although productivity and household size had a 

favourable impact on farmers' knowledge, income, 

farm size, and agricultural experience had the 

opposite effect. According to the findings of the study, 

the location was an important factor in determining 

farmers' understanding of the Lablab crop (Table 1).  

 

Fig. 4. Farmers' knowledge level across the study sites (4a) and farmers' knowledge level based on location and 

gender (4b). 

Regarding farmers with low knowledge, the findings 

indicate that, despite being growers, they only knew a 

few facts about the Lablab crop. Likely, farmers with 

ordinary knowledge showed the same scenario. 

Farmers with low knowledge levels were negatively 

influenced by location (-0.044) (P ≤ 0.05) and advice 

(-0.077) (P ≤ 0.001) ( able 1).  his implies that their 

surroundings inversely influenced their 

understanding of the Lablab crop. According to the 

farmers who were interviewed, no training on 

underutilized crops was provided. They only 

possessed indigenous or shared local information 

from parents or relatives, fellow farmers, or neighbors 

who were less familiar with Lablab food facts and 

business models. According to a similar assessment 

by Forsythe (2019), Lablab producers mainly get their 

information from internal sharing with other farmers 

or inheritance from parents/grandparents. The same 
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report adds that a lack of comprehensive extension 

services is directly linked to a lack of crop awareness. 

 

Farmers' attitudes  

The results showed that attitudinal comments 

conveying feelings on the Lablab crop were 

statistically significant at P ≤ 0.001, P ≤ 0.01 and P ≤ 

0.05 (Table 2). Table 1 suggests that the observed 

variances across the study areas are related to farmer 

knowledge levels. A study by Bundala et al. (2019) 

showed knowledge is an important predictor of 

farmers' acceptability preference rather than 

production and ownership. Their findings appear to 

be relatively comparable to the current study, which is 

that Lablab crop ownership and production were 

primarily for non-dietary consumption rather than 

for food acceptance. This was confirmed in Arumeru 

(80.2%), Babati (66.3%), and Same (58.4%) farmers, 

who reported a strong preference (Figure 5a) for the 

crop as a source of income but consumed it less 

(Figure 5b). Surprisingly, only 20.1 percent of farmers 

in Mvomero preferred the crop (Figure 5a), despite 

the fact that more than 60% of people eat Lablab 

foods (Figure 5b). This anomaly prompted more 

explanations from these farmers, who indicated that 

the low cost of Lablab accessions played a role in the 

crop's lower preference. Farmers claimed the grain 

had no commercial worth, according to the 

explanation in Table 2. This meant that farming 

produce could only be profitable if they were used to 

generate income rather than food. This is consistent 

with Grosso et al., (2020) statement that crops that 

directly serve as food in the household are less 

profitable for farmers, which may stymie efforts to 

achieve food and nutrition security in a direct 

approach. People are more tied to the monetary value 

of their products, resulting in less money being spent 

on food, particularly healthy diets. This study 

suggests modeling behavior studies on underutilized 

crops, particularly among immediate consumers who 

are smallholder farmers and, in most cases, are 

nutritionally insecure.   

 

Fig. 5. Farmers' attitudes on Lablab crop across areas (5a) and frequency of eating Lablab foods at their 

households (5b). 

Farmers' practices  

Lablab foods were eaten less in all of the research 

areas, according to the findings (Fig. 5b). They are 

challenging the importance of underutilized and 

indigenous crops in ending food and nutrition 

security (Shelef et al., 2017). Recognition of 

underutilized Lablab beans is beneficial to human 

health and domestication of their bean varieties will 

enrich food systems (Kasolo et al., 2019). However, 

the findings of the study highlighted that there is still 

a gap in Lablab crop contribution to agrifood 

potentials when compared to agribusiness, which 

needs to be taken into account in the future when it 

comes to ending food and nutrition insecurity. Take 



 

132 Minde et al. 

 

Int. J. Biosci. 2021 

the example of a traditional Arumeru cuisine Loshoro 

prepares with Lablab beans, which also a special 

delicacy is served at various events such as wedding 

ceremonies, albeit it is becoming less common. 

Makande was another traditional cuisine found 

throughout the study areas, but it was typically 

cooked with common beans, despite the fact that 

farmers grow Lablab beans. Kivuge/Chibote was a 

traditional Mvomero dish made with Lablab beans 

with cassava/yams or unripe bananas that were 

mashed after cooking. Farmers in Mvomero often 

observed taking this food (Fig. 5b). Green beans were 

also consumed in Mvomero and non-black accessions 

were cultivated at a higher rate than black accessions 

in Mvomero, which may explain the high 

consumption in this area (Fig. 3b). Respondents in 

Arumeru, Babati, and Same, on the other hand, who 

did not eat Lablab meals or ate fewer of them, were 

identified in the survey (Fig. 5b). The reason for this 

is that the results of food attributes suggest that poor 

acceptability of Lablab foods is linked to accession 

type. Take black accessions, for example, whose food 

qualities were statistically significant at P ≤ 0.001 and 

influenced farmers' acceptance. Nonetheless, with 

appropriate preparation and cooking, the beans are 

delicious (Raja et al., 2014). Soaking black beans 

overnight, washing and sometimes dehulling them, 

then rinsing and cooking them makes black beans 

palatable. Table 3 shows that these processes were 

time-consuming and unfriendly to farmers, resulting 

in lower acceptance of black accessions.  

 

In Tanzania, most consumers of Lablab beans are 

Asian people (Pengelly  and Maass, 2001) despite the 

crop being grown by the smallholder farmers and 

available in diverse genotypes (Nord et al., 2020). 

 

Fig. 6. Farmers' perspectives on the barriers to Lablab meal awareness, preparation, cooking, bean storage, and 

marketability value across the study sites. 

As a roadmap for achieving food and nutrition 

security, researchers, particularly nutritionists and 

policymakers, should examine strategies to 

incorporate the black beans most grown into dietary 

systems. 

 

Barriers to lablab beans consumption 

Intake of Lablab foods is hampered by a lack of 

exposure to a variety of dishes, as well as the time-

consuming preparation and cooking by boiling, 

particularly for the black accessions. Similar results 

were also observed by Grotelüschen (2014) on black 

Lablab accessions from Kenya. The low sensory 

appeal of the underutilized bean foods is linked to a 

lack of nutritional information, a scarcity of bean 

product varieties, as well as poor processing, which all 

limit their consumption. In addition, black accessions 

require a long and tedious detoxification process in 

order to be safe for human consumption. According 

to the study, farmers were also unfamiliar with Lablab 
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food cooked with green leaves/flowers or green beans. 

Despite the aforementioned, Lablab foods are well 

prepared and consumed in Asian countries 

(Grotelüschen, 2014; Tyagi et al., 2018). Another 

factor was that, in comparison to common beans, the 

Lablab accessions were severely damaged by insects 

during storage. As a result, farmers chose the quick 

option of selling the beans immediately after harvest, 

leaving little/no for consumption or seeds for the 

following season (Forsythe, 2019).  

 

Conclusion 

The finding of this study provides information on 

what farmers knew, feel and did with Lablab crop. 

Farmers were familiar and had prior experience in 

growing the Lablab crop, which was primarily grown 

for household income. Even when the price of the 

crop declined, it was less consumed. Underutilization 

of Lablab beans has been attributed to a lack of 

knowledge about nutritional potentials, a lack of 

exposure to Lablab food varieties, and a lack of 

promotion of the beans in agrifood systems, such as 

for agribusiness and agronomy potential. The study 

suggests that nutrition education, together with 

customer acceptance choices, could lead to favorable 

underutilized Lablab meal preferences on accessions 

varieties. Adding value to the dominant black 

accessions would also increase their consumption and 

income since value-added food products are 

convenient and usually meet customers' needs. The 

study recommends for more research to be conducted 

on the eating habits of underutilized Lablab bean 

varieties in relation to customer acceptability in 

contributing to food and nutrition security challenges, 

particularly in low-income countries. 

 

Author Contributions 

Data were collected and analyzed by J. J. M., who 

wrote the first draft of the manuscript; A. O. M. and 

P. B. V. supervised the research activities, internally 

reviewed the manuscript and final revised draft of the 

manuscript. 

 

Acknowledgment  

The authors would like to acknowledge the support  

and logistics provided by the district, ward and village 

extension officers before and during data collection. 

We gratefully appreciate the farmers of Arumeru, 

Babati, Same and Mvomero districts for their 

willingness to participate in the study and to provide 

the required information.  

 

Conflict of interest statement 

The authors of this article declared nothing.  

 

References 

Adhikari L, Hussain A, Rasul G. 2017. Tapping 

the potential of neglected and underutilized food 

crops for sustainable nutrition security in the 

mountains of Pakistan and Nepal. Sustainability 

(Switzerland).  

https://doi.org/10.3390/su9020291 

 

Ahamad NR, Ariffin M. 2018. Assessment of 

knowledge, attitude and practice towards sustainable 

consumption among university students in Selangor, 

Malaysia. Sustainable Production and Consumption, 

16, 88–98.  

http://dx.doi.org/10.1016/j.spc.2018.06.006 

 

Babati District Council. 2020. United Republic of 

Tanzania Office of the President Regional 

Administration and Local Government Babati District 

Council.  

http://www.babatidc.go.tz/background 

 

Baldermann S, Blagojević L, Frede K, Klopsch 

R, Neugart S, Neumann A,  Schreiner M. 2016. 

Are Neglected Plants the Food for the Future? Critical 

Reviews in Plant Sciences 35(2), 106–119.  

https://doi.org/10.1080/07352689.2016.1201399 

 

Bundala N, Kinabo J, Jumbe T, Rybak C,  

Sieber S. 2019. Does homestead livestock 

production and ownership contribute to consumption 

of animal source foods? A pre-intervention 

assessment of rural farming communities in 

Tanzania. African Journal of Agricultural Research, 

7(e00252), 1–12.  

https://doi.org/doi.org/10.1016/j.sciaf.2019.e00252 

https://doi.org/10.3390/su9020291
http://dx.doi.org/10.1016/j.spc.2018.06.006
http://www.babatidc.go.tz/background
https://doi.org/10.1080/07352689.2016.1201399
https://doi.org/doi.org/10.1016/j.sciaf.2019.e00252


 

134 Minde et al. 

 

Int. J. Biosci. 2021 

Chivenge P, Mabhaudhi T, Modi AT, 

Mafongoya P. 2015. The potential role of neglected 

and underutilised crop species as future crops under 

water scarce conditions in Sub-Saharan Africa. 

International Journal of Environmental Research and 

Public Health 12(6), 5685–5711.  

https://doi.org/10.3390/ijerph120605685 

 

Davari SA, Kasture MC. 2018. Wal (Lablab 

purpureus L.): An unexploited potential food legumes 

SA Davari, NB Gokhale, VN Palsande and MC 

Kasture. ~ 946 ~ International Journal of Chemical 

Studies, 6(2), 946–949.  

http://www.chemijournal.com/archives/2018/vol6is

sue2/PartN/6-1-262-259.pdf 

 

FAO, IFAD, UNICEF, WHO. 2020. Food Security 

and Nutrition in the World. Journal of Selected 

Topics in Applied Earth Observations and Remote 

Sensing. Rome, FAO.  

https://doi.org/doi.org/10.4060/ca9692en 

 

FAO, IFAD, UNICEF, WHO. 2017. The State of 

Food Security and Nutrition in the World 

2017.Building Resilience for Peace and Food Security. 

Rome FAO.  

https://doi.org/10.1080/15226514.2012.751351 

 

FAO, IFAD, UNICEF, WFP,  WHO. 2019. State of 

Food Security and Nutrition in the world 2019. 

Safeguarding against economic slowdowns and 

downturns. 

http://www.fao.org/3/ca5162en/ca5162en.pdf 

 

Ferreira H, Vasconcelos M, Gil AM, Pinto E. 

2020. Benefits of pulse consumption on metabolism 

and health : A systematic review of randomized 

controlled trials. Critical Reviews in Food Science and 

Nutrition 0(0), 1–12.  

https://doi.org/10.1080/10408398.2020.1716680 

 

Fischer E, Qaim M. 2012. Gender, agricultural 

commercialization, and collective action in Kenya. 

Food Security 4(3), 441–453.  

http://dx.doi.org/10.1007/s12571-012-0199-7 

Forsythe C. 2019. Exploring the viability of re- 

introducing Lablab purpureus ( L .) Sweet as a 

multifunctional legume in northern Tanzania. 

https://stud.epsilon.slu.se/15228/11/forsythe_c_191

201.pdf 

 

Grosso G, Mateo A, Rangelov N, Buzeti T, Birt 

C. 2020. Nutrition in the context of the Sustainable 

Development Goals. European Journal of Public 

Health, 30(1), i19–i23.  

https://doi.org/10.1093/eurpub/ckaa034 

 

Grotelüschen K. 2014. Lablab purpureus ( L .) 

Sweet : A promising multipurpose legume for 

enhanced drought resistance and improved 

household nutritional status in smallholder farming 

systems of Eastern Kenya, 117.  

https://doi.org/http://ciat-library.ciat.cgiar.org 

 

Hossain S, Ahmed R, Bhowmick S, Al Mamun 

A, Hashimoto M. 2016. Proximate composition and 

fatty acid analysis of Lablab purpureus (L).  

https://doi.org/10.1186/s40064-016-3587-1 

 

Jin S, Clark B, Kuznesof S, Lin X, Frewer JL. 

2019. Synthetic biology applied in the agrifood sector 

Public perceptions, attitudes and implications for 

future studies. Trends in Food Science and 

Technology 91, 454–466.  

https://doi.org/doi.org/10.1016/j.tifs.2019.07.025 

 

Kasolo W, Chemining'wa G, Temu A. 2019. 

Neglected and Underutilized Species (NUS) for 

Improved Food Security and Resilience to Climate 

Change: A Contextualized Learning Manual for 

African Colleges and Universities, ANAFE,. Nairobi, 

Kenya.: African Network for Agriculture, Agroforestry 

and Natural Resoruces Education.  

http://www.fondazioneedu.org/wp-

content/uploads/2019/03/NUS-Teaching-Manual-

Final-Format.pdf 

 

Maass B. 2016. Domestication, origin and global 

dispersal of Lablab purpureus (L).   

https://www.researchgate.net/publication/28363474

https://doi.org/10.3390/ijerph120605685
http://www.chemijournal.com/archives/2018/vol6issue2/PartN/6-1-262-259.pdf
http://www.chemijournal.com/archives/2018/vol6issue2/PartN/6-1-262-259.pdf
https://doi.org/doi.org/10.4060/ca9692en
https://doi.org/10.1080/15226514.2012.751351
http://www.fao.org/3/ca5162en/ca5162en.pdf
https://doi.org/10.1080/10408398.2020.1716680
http://dx.doi.org/10.1007/s12571-012-0199-7
https://stud.epsilon.slu.se/15228/11/forsythe_c_191201.pdf
https://stud.epsilon.slu.se/15228/11/forsythe_c_191201.pdf
https://doi.org/10.1093/eurpub/ckaa034
https://doi.org/http:/ciat-library.ciat.cgiar.org
https://doi.org/10.1186/s40064-016-3587-1
https://doi.org/doi.org/10.1016/j.tifs.2019.07.025
http://www.fondazioneedu.org/wp-content/uploads/2019/03/NUS-Teaching-Manual-Final-Format.pdf
http://www.fondazioneedu.org/wp-content/uploads/2019/03/NUS-Teaching-Manual-Final-Format.pdf
http://www.fondazioneedu.org/wp-content/uploads/2019/03/NUS-Teaching-Manual-Final-Format.pdf
https://www.researchgate.net/publication/283634749_Domestication_origin_and_global_dispersal_of_Lablab_purpureus_L_Sweet_Fabaceae_current_understanding


 

135 Minde et al. 

 

Int. J. Biosci. 2021 

9_Domestication_origin_and_global_dispersal_of_

Lablab_purpureus_L_Sweet_Fabaceae_current_und

erstanding 

 

Maass BL, Knox MR, Venkatesha SC, Angessa 

TT, Ramme S, Pengelly BC. 2010. Lablab 

purpureus-A Crop Lost for Africa? Tropical Plant 

Biology 3(3), 123–135.  

https://doi.org/10.1007/s12042-010-9046-1 

 

Mabhaudhi T, Chimonyo VGP, Chibarabada T. 

P, Modi AT. 2017. Developing a Roadmap for 

Improving Neglected and Underutilized Crops: A 

Case Study of South Africa. Frontiers in Plant Science.  

https://doi.org/10.3389/fpls.2017.02143 

 

Macías FY, Glasauer P. 2014. Guidelines for 

assessing nutrition-related knowledge, attitudes and 

practices. Retrieved from  

http://www.fao.org/3/i3545e/i3545e00.htm 

 

Meru District Council. 2017. The United Republic 

of Tanzania President's Office Regional 

Administration and Local Government.  

http://www.merudc.go.tz/storage/app/uploads/publi

c/59c/3ad/044/59c3ad04464bd686281423.pdf 

 

Miah MRU, Barman N, Alam MZ, Yesmin K, 

Ahmad M. 2017. Effectiveness of Some IPM 

Packages Consisting of Chemical and Non Chemical 

Components for Suppressing Pod Borer and Aphid in 

Summer Country Bean. Journal of Environmental 

Science and Natural Resources 10(1), 109-115,  

https://www.banglajol.info/index.php/JESNR/articl

e/view/34703/23405%0A%0A 

 

Minde JJ, Venkataramana BP, Matemu OA.  

2020. Dolichos Lablab-an underutilized crop with 

future potentials for food and nutrition security a 

review. Critical Reviews in Food Science and 

Nutrition 0, 1–13.  

https://doi.org/https://doi.org/10.1080/10408398.2

020.1775173 

 

Molina BP, D’Alessandro C, Dekeyser K, 

Marson M. 2020. Sustainable food systems through 

diversification and indigenous vegetables. An analysis 

of the Arusha area. Retrieved from 

https://ecdpm.org/wp-content/uploads/Sustainable-

Food-Systems-Through-Diversification-Indigenous-

Vegetables-Analysis-Arusha-Area-ECDPM-Report-

March-2020.pdf 

 

Mvomero District Council. 2018. United Republic 

of Tanzania Office of the President Regional 

Administration and Local Government Same District 

Council.  

http://mvomerodc.go.tz/ 

 

Ngailo JA, Kaihura FBS, Baijukya F, Kiwambo 

B. 2003. Land Use Changes And Their Impact on 

Agricultural Biodiversity in Arumeru, Tanzania.  

http://archive.unu.edu/env/plec/clusters/Eastafrica/

nov2001/Ngailo.pdf 

 

Nord A, Miller NR, Mariki W, Drinkwater L, 

Snapp S. 2020. Investigating the diverse potential of 

a multi-purpose legume, Lablab purpureus (L.) 

Sweet, for smallholder production in East Africa. 

https://doi.org/doi.org/10.1371/journal.pone.022773

9 

 

Omondi OS. 2011. The Potential for Njahi (Lablab 

purpureus L.) in Improving Consuption Adequacy for 

Protein, Iron and Zinc in Househilds: A Case for 

Nandi South District, Kenya, 17–21.  

https://doi.org/http://erepository.uonbi.ac.ke/bitstr

eam/handle/11295/10913 

 

Owenya MZ, Mariki WL, Kienzle J, Friedrich 

T, Kassam A. 2011. Conservation agriculture (CA) in 

Tanzania: The case of the Mwangaza BCA farmer field 

school (FFS), Rhotia village, Karatu district, Arusha. 

International Journal of Agricultural Sustainability 

9(1), 145–152.  

https://doi.org/10.3763/ijas.2010.0557 

 

Pengelly CB, Brigitte LM. 2001. Lablab purpureus 

(L.) Sweet - Diversity, potential use and 

determination of a core collection of this multi-

https://www.researchgate.net/publication/283634749_Domestication_origin_and_global_dispersal_of_Lablab_purpureus_L_Sweet_Fabaceae_current_understanding
https://www.researchgate.net/publication/283634749_Domestication_origin_and_global_dispersal_of_Lablab_purpureus_L_Sweet_Fabaceae_current_understanding
https://www.researchgate.net/publication/283634749_Domestication_origin_and_global_dispersal_of_Lablab_purpureus_L_Sweet_Fabaceae_current_understanding
https://doi.org/10.1007/s12042-010-9046-1
https://doi.org/10.3389/fpls.2017.02143
http://www.fao.org/3/i3545e/i3545e00.htm
http://www.merudc.go.tz/storage/app/uploads/public/59c/3ad/044/59c3ad04464bd686281423.pdf
http://www.merudc.go.tz/storage/app/uploads/public/59c/3ad/044/59c3ad04464bd686281423.pdf
https://www.banglajol.info/index.php/JESNR/article/view/34703/23405%0A%0A
https://www.banglajol.info/index.php/JESNR/article/view/34703/23405%0A%0A
https://doi.org/https:/doi.org/10.1080/10408398.2020.1775173
https://doi.org/https:/doi.org/10.1080/10408398.2020.1775173
https://ecdpm.org/wp-content/uploads/Sustainable-Food-Systems-Through-Diversification-Indigenous-Vegetables-Analysis-Arusha-Area-ECDPM-Report-March-2020.pdf
https://ecdpm.org/wp-content/uploads/Sustainable-Food-Systems-Through-Diversification-Indigenous-Vegetables-Analysis-Arusha-Area-ECDPM-Report-March-2020.pdf
https://ecdpm.org/wp-content/uploads/Sustainable-Food-Systems-Through-Diversification-Indigenous-Vegetables-Analysis-Arusha-Area-ECDPM-Report-March-2020.pdf
https://ecdpm.org/wp-content/uploads/Sustainable-Food-Systems-Through-Diversification-Indigenous-Vegetables-Analysis-Arusha-Area-ECDPM-Report-March-2020.pdf
http://mvomerodc.go.tz/
http://archive.unu.edu/env/plec/clusters/Eastafrica/nov2001/Ngailo.pdf
http://archive.unu.edu/env/plec/clusters/Eastafrica/nov2001/Ngailo.pdf
https://doi.org/doi.org/10.1371/journal.pone.0227739
https://doi.org/doi.org/10.1371/journal.pone.0227739
https://doi.org/http:/erepository.uonbi.ac.ke/bitstream/handle/11295/10913
https://doi.org/http:/erepository.uonbi.ac.ke/bitstream/handle/11295/10913
https://doi.org/10.3763/ijas.2010.0557


 

136 Minde et al. 

 

Int. J. Biosci. 2021 

purpose tropical legume.  

https://doi.org/10.1023/A:1011286111384 

 

Román S, Sánchez-Siles ML, Siegrist M. 2017. 

The importance of food naturalness for consumers 

Results of a systematic review. Trends in Food 

Science and Technology 67, 44–57.  

https://doi.org/doi.org/10.1016/j.tifs.2017.06.010 

 

Same District Council. 2018. United Republic of 

Tanzania Office of the President Regional 

Administration and Local Government Same District 

Council.  

http://samedc.go.tz/ 

 

Sarma B, Sarma A, Handique GK, Handique 

AK. 2010. Evaluation of country bean (Dolichos 

Lablab) land races of North East India for nutritive 

values and characterization through seed protein 

profiling. Legume Research 33(3), 184–189. 

 

Shelef O, Weisberg PJ, Provenza FD. 2017. The 

value of native plants and local production in an era 

of global agriculture. Frontiers in Plant Science. 

https://doi.org/10.3389/fpls.2017.02069 

 

Siddique K. 2016. Pulses contribution to production 

and dietary diversity to eradicate hunger and 

malnutrition, 1–60. 

http://www.fao.org/fileadmin/templates/rap/files/m

eetings/2016/161203_Pulses_contribution_to_produ

ction_and_dietary_diversity_to_eradicate_hunger_

and_malnutrition.pdf 

 

Singh A, Abhilash PC. 2019. Varietal dataset of 

nutritionally important Lablab purpureus (L.) Data in 

Brief 24(103935).  

https://doi.org/doi.org/10.1016/j.dib.2019.103935 

 

Snapp S, Rahmanian M, Batello C. 2018. Pulse 

crops for sustainable farms in sub-Saharan Africa. 

(F. t. calles. rome, Ed.). FAO.  

http://www.fao.org/3/i8300en/I8300EN.pdf 

 

 am  as B  2005. Estimation of marginal effects 

using margeff. The Stata Journal 5(3), 309–329.  

https://journals.sagepub.com/doi/pdf/10.1177/15368

67X0500500303 

 

Tefera T. 2006. Towards improved vegetable use 

and conservation of cowpea and Lablab: atronomic 

and participatory evaluation in northeastern 

Tanzanaia and genetic diversty study. Cuvillier.De, 

49(0), 0–9.  

https://cuvillier.de/uploads/preview/public_file/413

9/9783867270878.pdf 

 

Thiessen V, Blasius J. 2001. The Use of Neutral 

Responses in Survey Questions: An Application of 

Multiple Correspondence Analysis. Journal of Official 

Statistics 17(3), 351–368. 

 

Tyagi RK, Agrawal A, Pandey A, Varaprasad 

KS, Paroda RS, Khetarpal RK. 2018. 

Underutilized Crops for Food and Nutritional 

Security in Asia and the Pacific.  

https://doi.org/http://www.apaari.org/web/wp-

content/uploads/downloads 

 

UNICEF. 2018. FAO, IFAD, UNICEF, WFP and 

WHO. 2018. The State of Food Security and Nutrition 

in the World 2018. Building climate resilience for 

food security and nutrition. Rome, FAO. Licence: CC 

BY-NC-SA 3.0 IGO.  

 

https://doi.org/10.1023/A:1011286111384
https://doi.org/doi.org/10.1016/j.tifs.2017.06.010
http://samedc.go.tz/
https://doi.org/10.3389/fpls.2017.02069
http://www.fao.org/fileadmin/templates/rap/files/meetings/2016/161203_Pulses_contribution_to_production_and_dietary_diversity_to_eradicate_hunger_and_malnutrition.pdf
http://www.fao.org/fileadmin/templates/rap/files/meetings/2016/161203_Pulses_contribution_to_production_and_dietary_diversity_to_eradicate_hunger_and_malnutrition.pdf
http://www.fao.org/fileadmin/templates/rap/files/meetings/2016/161203_Pulses_contribution_to_production_and_dietary_diversity_to_eradicate_hunger_and_malnutrition.pdf
http://www.fao.org/fileadmin/templates/rap/files/meetings/2016/161203_Pulses_contribution_to_production_and_dietary_diversity_to_eradicate_hunger_and_malnutrition.pdf
https://doi.org/doi.org/10.1016/j.dib.2019.103935
http://www.fao.org/3/i8300en/I8300EN.pdf
https://journals.sagepub.com/doi/pdf/10.1177/1536867X0500500303
https://journals.sagepub.com/doi/pdf/10.1177/1536867X0500500303
https://cuvillier.de/uploads/preview/public_file/4139/9783867270878.pdf
https://cuvillier.de/uploads/preview/public_file/4139/9783867270878.pdf
https://doi.org/http:/www.apaari.org/web/wp-content/uploads/downloads
https://doi.org/http:/www.apaari.org/web/wp-content/uploads/downloads

