
fpls-13-784032 June 23, 2022 Time: 10:57 # 1

ORIGINAL RESEARCH
published: 23 June 2022

doi: 10.3389/fpls.2022.784032

Edited by:
Jill Margaret Farrant,

University of Cape Town, South Africa

Reviewed by:
Luis Augusto Becerra

Lopez-Lavalle,
International Center for Tropical

Agriculture (CIAT), Colombia
Atul Bhargava,

Mahatma Gandhi Central University,
Motihari, India

*Correspondence:
Fanuel K. Letting

lettingf@yahoo.com

Specialty section:
This article was submitted to

Plant Breeding,
a section of the journal

Frontiers in Plant Science

Received: 27 September 2021
Accepted: 19 April 2022

Published: 23 June 2022

Citation:
Letting FK, Venkataramana PB

and Ndakidemi PA (2022) Farmers’
Participatory Plant Selection of Lablab

(Lablab purpureus (L.) Sweet) in
Tanzania.

Front. Plant Sci. 13:784032.
doi: 10.3389/fpls.2022.784032

Farmers’ Participatory Plant
Selection of Lablab (Lablab
purpureus (L.) Sweet) in Tanzania
Fanuel K. Letting1,2* , Pavithravani B. Venkataramana1 and Patrick A. Ndakidemi1

1 Department of Sustainable Agriculture, Biodiversity and Ecosystems Management, School of Life Sciences
and Bio-Engineering, The Nelson Mandela African Institution of Science and Technology, Arusha, Tanzania, 2 Department
of Seed, Crop and Horticultural Sciences, School of Agriculture and Biotechnology, University of Eldoret, Eldoret, Kenya

Farmer-participatory breeding approach is an important component in the crop
improvement of lablab (Lablab purpureus (L.) Sweet). The study was carried out to
obtain the knowledge, practices and preferences of lablab through 31 lablab growing-
farmers from Arusha, Kondoa, Karatu, Same and Babati districts of Tanzania toward
initiating a lablab breeding program. Semi-structured questionnaires were administered
and focused group discussions were held to collect data on the socio-demographic
factors, production practices, constraints and farmer’s preferred traits of lablab.
Selection of preferred traits and accessions was also done by the farmers in the field.
Results showed that the chief constraints of lablab production are pests and diseases,
poor marketability, low seed quality, inadequate rainfall, expensive agrochemicals, low
yield, and poor storage facilities. The major pests are pod borer (field) and bruchids
(storage). Preferred traits for lablab improvement include the development of insect
pests and disease-resistant varieties, early maturing, high yield, black colored seed for
market, short cooking time, and dense foliage. Genotypes EK2, D360, HA4, and D96
with preferred traits were identified by farmers, which forms critical decisions in crop
improvement. This study describes the current view of lablab production and generates
the understanding of farmers’ perceptions and preferences vital for breeding priorities
and programs to increase its production, utilization and consumption.

Keywords: lablab (Lablab purpureus), participatory breeding, production practices, production constraints, trait
preferences

INTRODUCTION

Advanced plant breeding incorporates genomics and phenotyping which have fast-tracked
breeding through the application of molecular marker technology and genome-wide selection
methods which have been found to increase the genetic gains in some crops (Watson et al.,
2018). These breeding techniques are regarded as a centralized approach where knowledge and
management of the genetic resource remains solely with the breeder/researcher without the
decisions of the end-users (Fadda et al., 2020). Despite the immense contribution of these modern
breeding approaches, the adoption, utilization, and adaptation to adverse climatic conditions of
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these elite genetic resources remain a challenge (Sanghera et al.,
2013). The lopsided problem-solving method has neglected the
importance of the end-user, the farmer, culminating the adoption
of improved varieties by farmers in the production plan. A strong
collaboration between researchers and farmers is required.

The participatory plant breeding approach involves
collaboration between researchers and farmers in the genetic
improvement of crop species by enabling diffusion, adoption,
and incorporation of the improved crop varieties at the
farmers’ level. The farmer and the researcher bring different
perspectives on improving the crop through knowledge, skills,
and experience (Hoffmann et al., 2007; Weltzien and Christinck,
2017), and they contribute during fundamental decision-making
phases. Farmer participation plays a crucial part at all stages
of the breeding program, from the description of objectives,
experimental designs, selection of experimental sites, choice of
germplasm resources, field trials, seed production and transfer,
and adoption at the community level (Singh et al., 2021). The
participation of farmers can be classified into functional and
empowering participation (Bhargava and Srivastava, 2019). In
functional participation, breeders tailor their approach based on
the farmers’ economic resources while ensuring the breeding
objectives are achieved. In empowering participation, the farmers
are equipped with skills and knowledge vital for breeding to
allow active participation in the breeding program (Bhargava
and Srivastava, 2019). This participation plays a significant role
in the utilization of the released varieties.

Farmer knowledge and skills have contributed to the modern
breeding techniques which were accelerated by the advent
of the green revolution. The green revolution transformed
the agricultural sphere leading to the development of high-
yielding, uniform, and site-specific varieties globally. Positively,
it reduced the poverty levels, increased food sufficiency, and
lowered food prices (Pingali, 2012). Nevertheless, the green
revolution remained neutral on the concept of the conservation
of biodiversity. The nexus between improving farmers’ landraces
and incorporating both indigenous and scientific knowledge
is pivotal in breeding programs. This allows the farmer to
influence the variety adoption at the local level. Neglected and
underutilized species are critical to agricultural diversity and
have a rich indigenous knowledge base (Mabhaudhi et al., 2019).
Among several crops considered as underutilized crops, lablab is
reported as a promising species for increased agricultural systems
and food security (Maass et al., 2010).

Lablab is an orphan, underutilized and neglected crop that
is native to Eastern Africa (Maass et al., 2010; Letting et al.,
2021). Despite its nutritional value, food (Minde et al., 2020),
and economic importance, the production, and utilization of
this crop are not documented. Farmers are regarded as the
custodians of the important genetic resources/germplasm and
crucial indigenous knowledge that are always passed from one
generation to another. In Tanzania, lablab was previously grown
in the northern Arumeru district in the 1930s, but declining
land size, lack of research, use of low-quality landraces, and
the development of high-yielding major crops have contributed
to the disappearance of lablab from the biodiversity as well
as the production plans by the farmers (Ngailo et al., 2003;

Upadhyaya et al., 2011). According to Witcombe et al. (1996),
farmer participatory breeding and participatory variety selection
are fundamental when undertaking the breeding of neglected
crop species and farmers’ involvement can influence the adoption
rates and subsequent production of the crop.

Currently, little information on lablab production in Tanzania
is known with fragmented information on its use as conservation
agriculture (Shetto and Owenya, 2007; Mariki and Miller,
2017). This pertinent information on lablab production requires
concerted efforts from the researchers, breeders, and farmers
through a participatory approach to understand the existing
knowledge at the local level and merge it with the scientific
concepts of research to increase its production. Collaborations
with lablab-growing farmers can allow researchers and scientists
to tailor their research to the needs of farmers and set
up production while increasing the chances of transfer of
technologies and adoption of improved varieties. The present
study, therefore, delves into assessing the production constraints,
farmer preference, existing seed systems, marketing and cropping
systems of lablab in selected districts in Tanzania toward
developing a lablab breeding program.

MATERIALS AND METHODS

The lablab experimental field for farmers’ participatory selection
was set up at the Nelson Mandela African Institution of Science
and Technology (NM-AIST), Arusha (Northern part) Tanzania
during the long rainy season (May–August 2020). NM-AIST
lies at Latitude 03◦02′17.0′′ S and Longitude 037◦35′24.9′′E at
an elevation of 1,106 m.a.s.l. The mean maximum temperature
ranges from 22◦C to 28◦C while the mean minimum temperature
ranges from 12◦C to 15◦C, respectively. Three hundred and
twenty lablab accessions were planted in an augmented block
design generated by the statistical tool on the website1 with three
checks and ten blocks. The checks were replicated twice in each
block and the total number of experiment units was 390. This
was done on a 40 × 30 m land size divided into 10 blocks of 39
rows, each representing one accession (treatment), and 10 seeds
planted on each row (one seed per hole) with a spacing of 45 cm
between plants, and 70 cm between the rows and 100 cm between
the blocks. Normal agronomic and crop protection practices were
followed with irrigation done twice in the absence of rainfall
during the vegetative and podding stages of plant growth.

Sampling Method
Farmers for the participatory selection were purposively sampled
using a multi-stage sampling technique. Thirty-one farmers from
five lablab-growing regions namely, Arusha (12), Kondoa (5),
Karatu (5), Same (5), and Babati (4) were invited to take part
in this study at NM-AIST during the podding stage of the lablab
plants in the experimental field.

Individual interviews with farmers were done with the aid
of semi-structured questionnaires and focused group discussions
were held to understand the farmers’ knowledge, perceptions,

1http://www.iasri.res.in/design/augmented%20Designs/home.htm
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TABLE 1 | Description of the respondent’s socio-demographic characteristics.

Number of Farmers per region

Variable Class Arusha Babati Karatu Kondoa Same Total Percentage

Gender M 6 4 4 5 3 22 71

F 6 0 1 0 2 9 29

Age (years) <35 2 1 1 1 0 5 16.1

36–50 4 2 2 3 1 12 38.7

>51 6 1 2 1 4 14 45.2

Education level Primary 7 2 5 5 4 23 74.2

Secondary 4 1 0 0 1 6 19.4

Tertiary 0 1 0 0 0 1 3.2

Others 1 0 0 0 0 1 3.2

Occupation Farmer 11 2 5 5 5 28 90.3

Private 0 2 0 0 0 2 6.5

Others 1 0 0 0 0 1 3.2

Marital status Single 2 0 1 0 1 4 12.9

Married 9 3 4 5 4 25 80.6

Widowed 1 1 0 0 0 2 6.5

Experience (years) 0–5 8 1 5 0 1 15 48.4

6–10 1 2 0 1 3 7 22.6

11–15 0 0 0 2 1 3 9.7

16–20 0 1 0 0 0 1 3.2

21–25 0 0 0 2 0 2 6.5

26–30 2 0 0 0 0 2 6.5

>31 1 0 0 0 0 1 3.2

Total land (acres) 0–2 6 1 2 2 1 12 38.7

3–5 6 3 2 1 3 15 48.4

6–10 0 0 1 1 1 3 9.7

>10 0 0 0 1 0 1 3.2

Land under lablab (acres) 0–2 10 2 4 4 2 22 71

3–5 2 2 0 1 3 8 25.8

6–10 0 0 1 0 0 1 3.2

Experience growing lablab (years) 0–5 8 4 4 0 2 18 60

6–10 1 0 0 3 3 7 23.3

11–15 1 0 0 2 0 3 10

21–25 1 0 0 0 0 1 3.3

>25 0 0 1 0 0 1 3.3

production constraints, preferences, and experience in lablab
production before the field visit. The questionnaire consisted
of socio-demographic factors, field management, processing,
marketing, and storage related questions of lablab. The
information on the attributes considered by the farmers for
lablab varietal adoption was obtained through the discussions
and the semi structured questionnaires. These attributes were
used for selecting the most preferred accessions during the
field visit by the farmers. Farmers were then divided into six
groups each of 5 people and a trained assistant was assigned to
assist during the field visit. Each group had one representative
from each district as well as gender equality was considered.
At first, farmers were allowed to walk in the field, looking into

the performance of the individual accessions. After observing
the whole field, the farmers were advised to identify the best
preferred accessions (at least 5) for 11 attributes mentioned
by the farmers namely, early maturity, disease tolerance, high
yielding, animal feed, intercrop, food, market, pest resistance,
seed color, seed shape, and soil conservation. The first five
accessions with the highest number of frequencies in each
trait were selected.

Data Analysis
The quantitative and qualitative data collected from the
questionnaire and focus-group discussions were coded,
organized, and analysis was done using the statistical package
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IBM SPSS 21. The analysis included cross-tabulations and
descriptive statistics computed from the data obtained.

RESULTS

Demographic Description of the
Respondents
Thirty-one lablab growing farmers were interviewed. A majority
of them (71%) were male while (29%) were female. Male farmers
outnumbered female farmers in each of the five study regions.
Over 83% of the participants were more than 36 years of
age. Regarding education, 74% of the respondents had primary
level education, 19.4% secondary level and 3.2% had tertiary
education. The main occupation of the respondents was farming,
with over 90% being involved entirely in farming while the
remaining 10% were also involved in other private sectors as
secondary occupation. Most of the respondents were married
(80%), whereas 12.9% were single and 6.5% were widowed.
Seventy percent of the respondents had less than 10 years of
experience in crop farming. 87.1% owned land up to 5 acres of
which lablab was grown on less than 2 acres (71%). Regarding
the cultivation of lablab, 71% of the respondents reported
having < 10 years’ experience (Table 1).

Lablab Utilization
It was noted that some of the farmers use lablab for single-
purpose, i.e., food (9.68%), animal feed (3.23%), and commercial
purposes (12.9%). Farmers from Arusha (6.45%) and Babati
(3.23%) mentioned the single-use of lablab. One farmer from
Kondoa explained his preference of lablab as animal feed, while
6.48% farmers each from Arusha and Babati grew lablab for
commercial purposes. The remaining 64.52% of farmers reported
their use for multiple purposes (Figure 1).

Concerning the lablab parts consumed, the majority of the
respondents use dry beans as food, 3.23% as green beans
and 6.45% of them utilize the leaves. The remaining 58.07%
respondents consumed a combination of the parts. Of the
32.26% farmers who consume dry beans, 22.58% of them are
from Arusha, Karatu (6.45%), and Babati (3.23%). 3.23% of the
farmers from Babati described their preference for green beans
as food. The remaining 18 farmers use several lablab parts as
food (Figure 2).

Lablab Marketing and Market
Information
Lablab Marketing Channels and the Peak Selling
Season
A majority (84%) of the participants sell their produce in the local
market, whereas the remaining 16% sell through the middlemen
(Figure 3A). The majority of these farmers reported that the
best time to sell their produce was from October to December,
followed by July and September (Figure 3B).

Source of Market Information for Lablab
More than (61%) of the respondents got market information
from salesmen, whereas some (32.3%) of the media channels
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FIGURE 1 | Utilization of lablab by respondents.
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FIGURE 2 | The parts of lablab consumed as food by the respondents.

relayed information to farmers, and 6.5% received information
from neighbors (Figure 4).

Source of the Seed
Over 45% of the farmers grow lablab from their own saved seeds
from the previous season, followed by purchasing seeds from
local markets (19.4%), while agro-dealers, neighbors, and NGOs
each constitute 9.7% of the total. Some farmers (3.2%) sourced
from both farmer saved and local markets and others (3.2%) from
neighbors and local markets (Figure 5).

Agronomic Practices
Source of Information on Lablab Production
Research institutions were the leading (32%) in disseminating
information regarding lablab production. This was followed by
the government extension officers (27%), agricultural shows
(14%), farmer field days (12%), the media (10%), and NGOs
(5%) (Figure 6).

Cropping and Harvesting Practices
A majority (58.1%) of the farmers grew lablab as an intercrop,
whereas 41.9% grew it as a pure stand. For those that grew
lablab as an intercrop, 94.4% reported maize species as the
leading intercrop used. Others (5.6%) reported the mix of maize
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FIGURE 3 | Lablab marketing channels (A) and the peak selling period (B).

and pigeon peas. Most (83.9%) of the farmers preferred the
determinate type of lablab for their production while only 16.1%
liked the indeterminate type. Lablab was grown during the long-
rain season by a majority of the farmers (93.5%) while 6.5%
grew the crop during the short rains. Maturity indices used by
most farmers were the pod color (93.5%) while 6.5% used the
seed color. During harvesting, a majority of the farmers (90.3%)
picked dry pods while 9.7% uprooted the entire plant. Over
80% of the farmers manually threshed their produce while the
remaining 19.4% used mechanical methods (Table 2).

Seed Storage, Sorting, and Color
Preference for Food and Commercial
Purposes
Lablab Seeds Storage Materials
Most (83.9%) of the farmers stored their seeds in gunny bags,
followed by plastic containers 9.7% and Kihenge 6.5% (Figure 7).
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FIGURE 4 | Source of market information.

Lablab Seed Storage Time Prior to Planting
The majority (61.3%) of the farmers stored seeds for 3–6 months
before planting in the next season, while 16.1% stored their seeds
for less than 3 months before planting and only 3.2% stored them
for more than 12 months (Figure 8).

Seed Sorting
Seed sorting is a critical activity for farmers in determining seeds
for the next cropping season. Sorting of seeds based on size
is the major criteria used by famers (72.4%). Others attributes
such as color and shape (48.3%), diseased seed (10.3%), and
pest-infested seed (3.4%) play a critical role. Selection based on
the combination of color, shape, and size is followed by 19.4%
farmers (Figure 9).

Farmer’s Food and Market Color
Preferences
Preference of white colored seeds for own consumption (35.5%)
was reported by farmers, followed by black and red-colored
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FIGURE 5 | Sources of lablab seeds.
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FIGURE 6 | Source of information of Lablab production.

TABLE 2 | Cropping and harvesting practices.

Variable Interval Percentage (%)

Cropping system Intercropping 58.1

Monocropping 41.9

Intercrop Maize 94.4

Maize, pigeon peas 5.6

Lablab type Determinate 83.9

Indeterminate 16.1

Season Long Rain 93.5

Short rain 6.5

Maturity indices Pod color 93.5

Seed color 6.5

Harvesting method Harvesting dry pods 90.3

Uprooting entire plant 9.7

Threshing method Manual threshing 80.6

Mechanical threshing 19.4

(22.6%), 3.2% preferred brown-colored seeds (Figure 10A).
For commercial purposes, the black color (77.4%) is the most
preferred, followed by white at 12.9% (Figure 10B).

Major Constraints in Lablab Production
The major constraints in lablab production mentioned by the
farmers across all regions were pests and diseases (83.9%)
followed by poor marketability (38.7%). However, poor storage
(6.5%) and low yields (19.4%) do not greatly affect lablab
production. All the farmers from Same district pinpointed
inadequate rainfall as the main challenge in their region. Despite
poor storage being least highlighted as a challenge, 6.46% of
the farmers, Karatu (3.23%) and Same (3.23%), described poor
storage as an impediment to lablab production.

The leading field pests attacking lablab in the field were pod
borers (46.9%) and aphids (40.6%). Mites (9.4%) and sucking
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FIGURE 7 | Seed storage materials.
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FIGURE 9 | Seed sorting criteria of lablab for planting.

bugs (3.1%) were also encountered by farmers during lablab
production and were highly significant across the study area.
Aphids were reported to be found in all the regions under
study. Farmers from Babati and Kondoa reported mite infestation
while 3.23% of farmers from Kondoa noted sucking bugs as
a serious pest. However, in Babati and the Same region, pod
borers were not a problem for the farmers. Lablab, despite being
a hardy crop, is frequently affected by diseases. According to
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FIGURE 10 | Farmer’s color preferences for (A) food and (B) commercial purposes.

the farmers, bacterial wilt (38.7%) and late blight (25.8%) are
the major diseases during lablab production. Yellowing of leaves
was specifically reported by farmers from Same district (19.4%)
while powdery mildew was reported by farmers from Arusha,
Babati, and Karatu (16.1%). The bruchid (Callosobruchus spp.)
was the most damaging storage pest (87.1%), causing up to
100% produce loss. The remaining farmers (12.9%) encountered
bean weevil attacks during storage. To prevent losses, >83.9%
of the farmers applied pesticides before storage, while 12.9%
did not apply any chemicals. However, only 3.23% of the
farmers from Kondoa used botanicals to control the storage
pests. Most of the farmers revealed that they were satisfied with
the use of farmer-saved seeds (77.4%) whereas 22.6% expressed
dissatisfaction (Table 3).

Farmer Preference for Lablab
Improvement
The farmers enumerated six traits of preference to be of
importance in their lablab production. A majority of the farmers
reported improvement of pests and disease resistance as the most
important trait for consideration (38.7%). This was followed by
early maturity varieties (42.9%), while the least was forage quality
(7.1%). A combination of all these traits to be improved was also
reiterated by farmers (6.5%) (Figure 11).

Farmer Field Selection
Accessions evaluation for 11 traits was done by farmers in
the experimental field. The leading traits with many accession
selections were seed color (81) and food (80) while the traits with
the least selections were intercrop (28) selections (Figure 12).

Best Five Preferred Selections Per
Category
The selected farmers were invited to rate the accessions that had
been planted in the field as per the traits in Figure 12. The best
five varieties with the highest frequency based on uses (Figure 13)
and based on preferred traits (Figure 14) were recorded. For
animal feed, 14 farmers selected D96 followed by 10 farmers who
selected D45, while for food consumption EK2 and D96 were
selected by 9 farmers each. In terms of commercial purposes, EK2
was selected by 17 farmers, whereas the other four accessions
were selected by at least six farmers. Two accessions (D96 and
D45) were selected by more than 11 farmers for soil conservation
purposes. One accession, D360, was selected by 14 farmers for
high yielding potential, whereas 14 farmers also selected HA4 for
its use as an intercrop.

In terms of preferred traits, accession D165 was selected by
at least 7 farmers as early maturing, followed by D360, D252,
HA4, and D251, respectively. Three accessions, D360, D152, and
D287 were selected by more than 10 farmers as high yielding. Six
farmers were able to identify D391 as a disease tolerant species,
followed by EK2, D170, D287, and HA4. Similarly, D360 and
D391 were identified by at least 5 farmers as being pest resistant.
In regards to seed shape, EK2 was preferred by majority of
farmers (Figure 14).

DISCUSSION

Socio-Demographic Characteristics
This study was carried out to determine the farmers’ knowledge,
practices, production constraints, and trait preference of lablab

Frontiers in Plant Science | www.frontiersin.org 7 June 2022 | Volume 13 | Article 784032

https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/plant-science#articles


fpls-13-784032 June 23, 2022 Time: 10:57 # 8

Letting et al. Farmers’ Participatory Breeding of Lablab in Tanzania

TABLE 3 | Major constraints in lablab production.

Number of Farmers per region

Variable Class Arusha Babati Karatu Kondoa Same Total Percentage

Constraints of lablab production Pests and diseases 11 3 3 4 5 26 83.9

Poor marketability 3 3 2 0 4 12 38.7

Inadequate rainfall 2 1 0 1 5 9 29

Lack of quality seed 3 2 2 1 1 9 29

Low yields 1 2 0 1 2 6 19.4

Expensive agrochemicals 1 2 0 0 3 6 19.4

Poor storage 0 0 1 0 1 2 6.5

Problematic insects in field Caterpillar 11 0 2 2 0 15 46.9

Aphids 1 2 3 2 5 13 40.6

Mites 0 2 0 1 0 3 9.4

Sucking bugs 0 0 0 1 0 1 3.1

Serious insects during storage Bruchids 12 4 4 4 3 27 87.1

Bean weevils 0 0 1 1 2 4 12.9

Lablab diseases Bacterial wilt 5 2 0 5 0 12 38.7

Late blight 5 0 3 0 0 8 25.8

Yellowing 0 0 1 0 5 6 19.4

Powdery mildew 2 1 2 0 0 5 16.1

Pest control Pesticides 12 4 4 3 3 26 83.9

No application 0 0 1 1 2 4 12.9

Botanicals 0 0 0 1 0 1 3.2

Seed Treatment Yes 9 3 3 1 5 21 70

No 2 1 2 4 0 9 30

Satisfaction with farmer saved seeds Yes 9 3 2 5 5 24 77.4

No 3 1 3 0 0 7 22.6

in selected regions of Tanzania. The information from this
study forms a basis for lablab breeding and improvement
tailored toward farmer’s needs. Lablab production in the selected
areas was male-dominated (Table 1). This is because males
are regarded as the main decision-makers in matters related
to family, land and production. Land ownership in Tanzania
is guided by customary laws and traditions and is mostly
under control of patriarchal norms. Female ownership is majorly
determined by their husbands’ willingness to give land for
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FIGURE 11 | Farmers’ preferred traits for variety development.

production (Moyo, 2017; Lusasi and Mwaseba, 2020). Lack of
access to resources such as land and power of decision-making
has reduced women’s influence in crop production (Ishengoma,
2004). This study, however, contradicts a similar study by Chawe
et al. (2019) on lablab production in the Northern part of
Tanzania, who reported a greater percentage of females in lablab
production as compared to males. The findings from our study
could be related to the purpose as a commercial crop and thus
male are more involved in the production.
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Most of the farmers involved in lablab production were
>36 years old and this could be associated with rural-urban
migration by the younger generation perceiving agriculture and
related activities as poor-paying (Wineman et al., 2020). This
study is in agreement with several others (Chawe et al., 2019;
Lindsjö et al., 2020) who reported the involvement of older
generations in lablab production. Over 74% of the farmers had
basic level education. Abed et al. (2020) revealed similar results
in farmers’ literacy levels. Farmer knowledge and education play
a key role in enhancing production. This indicates the ability to
interpret written material, posters, pamphlets, and even listen
and contextualize audio material distributed by government
officials, research institutions and NGOs like East Africa Impact

Centre (ECHO) and Feed the future program (FANAKA) (Abed
et al., 2020). Increased literacy levels are directly correlated to
increased adoption rates of new technology and even varieties in
crop production.

Similarly, the contribution of labor by both husband
and wife would increase productivity as compared to single
individuals (Kimaro et al., 2013; Ngongi and Urassa, 2014).
Farmer experience in crop production is a critical factor that
determines and impacts positively on productivity. Experience
influences the ability to access information and expertise that can
enhance crop productivity (Makawia, 2018). A majority of the
farmers interviewed had <10 years’ experience, indicating little
knowledge and information related to lablab. As a neglected and
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underutilized crop, information on lablab production is limited
(Suvi et al., 2021), which may be due to a lack of experience in
its production. Land ownership dictates the farmers’ ability to
make decisions, access to financial resources and incentives, and
the ability to efficiently and sustainably use land and adopt new
technologies (Abed et al., 2020). The present study established
that a majority of the farmers possessed <5 acres of land,
with most of them growing lablab in <2 acres. These small-
holder farmers are disadvantaged in accessing resources since
financing institutions regard them as risky ventures for credit
facilities. These results are consistent with the assessment of rice
farmers in Tanzania (Suvi et al., 2021). Similarly, participants
with larger land holdings are more likely to obtain higher yields,
which are linked to economic benefits, when compared to small-
holder farmers (Kulyakwave et al., 2019). The small acreage
allocated for lablab production explicitly explains the neglect of
its production as it is still considered of less value as compared to
the other crops.

Crop Utilization
This study reports that the majority of the farmers utilize lablab
for different purposes. From the study, some farmers use lablab
for a single purpose as human food, animal feed and commercial
purposes. Most of the interviewed participants utilize lablab as
food in their households. Ewansiha et al. (2016a) reported that
farmers were adopting lablab as food due to its nutritional value.
Similar findings have been reported (Kankwatsa, 2018). Its use
as animal feed where it is grazed directly by livestock or can
be harvested to make hay and make silage has been reported
(Manyawu et al., 2016; Bhardwaj and Hamama, 2019; Wangila
et al., 2021). Lablab is regarded as an economically valuable crop
due to the prices it fetches in the market. Its importance for
commercial purposes was emphasized by farmers (Figure 1). The
high lablab seed prices in Kenya have contributed to the adoption
of lablab production by Tanzanian farmers in the selected regions
leading to a gradual shift by farmers toward lablab cultivation.
Increased awareness and production of Lablab will result in
market creation and subsequent increased economic benefits due
to its sale. Soil conservation is critical to the farmers to allow
increased productivity with farmers adopting lablab crop in their
production systems (Massawe et al., 2016; Lasway et al., 2020).

The parts of lablab consumed vary from the dry beans, leaves,
green beans, and fresh pods (Figure 2). The present study
revealed that most of the farmers consumed dry beans, which
are usually considered highly nutritious as compared to those of
other legumes. Davari et al. (2018), Morrison (2019), Purwanti
et al. (2019), and Kilonzi (2020) reported that the leaves of
lablab are edible with high nutritional factors. Leaves were also
reported by the farmers in the present study as their preference
for food, especially during the dry season when other vegetables
are not growing in the gardens (Shetto and Owenya, 2007; Voss,
2013; Banjarnahor, 2014). Our study also found out that the
fresh beans were being utilized by the farmers as food. Fresh
beans contain potassium, sodium, calcium, zinc, magnesium,
manganese and copper that are essential in the human body
(Guretzki and Papenbrock, 2014; Morrison, 2019). None of the
farmers consumed the fresh pods of lablab as food. In Asian

countries, fresh pods are the main parts of consumption in lablab
(Rai et al., 2014; Moonmoon and Ahmod, 2020).

Marketing of Lablab Produce
Lablab is regarded as a minor crop and its market system is not
still well described in Tanzania. Most of the respondents sold
their produce to local markets, attributing to the poor marketing
channels and knowledge on the pricing, and commodity
availability. Forsythe (2019) emphasizes the need to revitalize
lablab production with a focus on improving marketability and
pricing to make it an attractive venture for farmers. Farmer
assessment by Chawe et al. (2019) also revealed similar challenges
of poor market demand as elaborated by the farmers. The
middlemen involved set low prices for the lablab produce
resulting in very low-profit margins for the farmers, yet
the same product has higher profit margins in international
markets. The low-profit margins drive the farmers to shift to
higher-valued crops with increased profit margins (Forsythe,
2019). According to Mabhaudhi et al. (2019) fragmented and
disorganized markets and variability of pricing hamper adoption
and production of neglected and underutilized crops. Market
demand for lablab is high during October-December and
this is the period when farmers can maximize their profits
(Kinyua et al., 2008).

Salesmen/traders were identified as the main source of
information on market demands and availability (Figure 4).
Limited access to market information has been singled out as
the cardinal bottleneck to lablab production (Mkuna and Temu,
2016; Forsythe, 2019). Deliberate efforts should be made to
increase the dissemination of lablab information to farmers to
enable them to make informed decisions regarding their produce.
The middlemen, who are also known as “brokers” purchase the
product at the farmers’ gates at low prices and sell at exorbitant
prices achieving higher profit margins at the expense of the
farmers. New and expanded market opportunities will attract and
increase the production of lablab crops in the country.

Seed Source
Informal seed systems contribute to > 90% of the legume
crops grown by small-holder farmers in Sub-Saharan Africa
(Akpo et al., 2020). Farmers prefer their seeds (Figure 5) due
to low cost, readily available during planting season, desired
characteristics, and known quality since they are the custodians.
This also involves farmer to farmer seed transfers usually based
on one’s demand and existing social relationship with each other
(ASARECA/KIT, 2014). The participants highlighted farmer-
saved seeds as the common seed source for their production.
In Kenya, research institutions such as Kenya Agricultural
Livestock Research Organization (KALRO) Katumani Dryland
Research Station have released lablab varieties such as KAT-
DL1, KAT-DL2, and KAT-DL3 (Kilonzi, 2020), Eldoret KT-
Maridadi, Eldoret KT Black 1, Eldoret KT Black 2, and Eldoret
Cream at the University of Eldoret that describe the formal
seed system. These seeds are sold through registered agro-
dealers, increasing farmer accessibility. The other seed sources,
such as neighbors, NGOs, and local markets, were outlined by
farmers as the alternative seed sources. NGOs such as ECHO and
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Rekolto, Tanzania have been carrying out intensive awareness
of lablab together with its multipurpose use as a Conservation
Agriculture (CA) crop, leading to cultivation by farmers Mariki
and Miller (2017). The development and release of certified seed
quality enhances production, which directly relates to increased
profits to the farmers.

Information on Production Practices of
Lablab
Agricultural research information needs to be diffused to the
end-user at an appropriate time, proper channels, and in
simplified and farmer-customed language for ease of adoption
and eventual execution at the farm level (Figure 6). Tanzania
has established 17 agricultural research institutes that have been
mandated to undertake research all over the country.2 These
research institutions are involved in the transfer of research
information, adoption of improved technologies, varieties, and
modern practices that can easily be adopted by farmers (Mubofu
and Elia, 2017). University institutions such as the Nelson
Mandela African Institution of Science and Technology (NM-
AIST), the University of Dar es Salaam, Iringa University,
Sokoine University of Agriculture (SUA), and the University
of Dodoma generate significant findings which are farmer
centered and the diffusion of this information to the end-user
means enhanced crop improvement. Agricultural shows and
exhibitions such as Sabasaba and Nanenane have been fronted
by the government to disseminate agricultural information,
technologies, and innovations to farmers. Research institutions,
learning institutions, seed companies, and other agriculture-
related sectors transfer and share research findings with farmers
enhancing knowledge diffusion to farmers at the local level
(Wetengere, 2016).

Agricultural knowledge and information are transferred
through various media forms which include mobile phones,
audio, visual, and print media. Tanzania boasts of the
existence of various mobile operators which enhance
the knowledge transfer to farmers. Tigo Kilimo (Tigo),
Zantel Kilimo (Zantel), and Kilimo Club (Vodacom)
(Global System for Mobile Communications Association, 2015)
highlight the use of mobile phones in the dissemination of
information to farmers (Ndimbwa et al., 2020). Other studies
have also reported radio to be the primary source of information
followed by television that enables the spread of information to
small-holder farmers in rural communities (Isaya et al., 2018;
Mtega, 2018; Mubofu and Malekani, 2020). Improved access to
mass media platforms could be the springboard to enhancing
farmer access to information and evidence-based interventions.

Cropping System and Harvesting of
Lablab
The present study revealed that lablab was intercropped with
maize and pigeon peas (Table 2). Intercropping lablab with other
crops improves yield (Nord et al., 2020; Aluku et al., 2021),
lowers insect pest abundance (Forsythe, 2019), improves soil

2www.tari.go.tz

quality (Maass et al., 2010), and maximizes the use of land
resources (Massawe et al., 2016). Cultivation of lablab as a sole
crop occupies land space that can also be used for other crops.
The indeterminate growth cycle of lablab that can range from 3
to 7 months prevents farmers from adopting its full cultivation
(Gamachu, 2018; Ayele, 2020; Rapholo et al., 2020). Determinate
crop varieties are preferred by farmers, especially with the small
land size (Chawe et al., 2019) and are suitable for intercropping.
Lablab production was mainly done during the long rain season
that occurs between March and June. The production of lablab
during long-rain seasons has also been reported (Nord et al.,
2020; Aluku et al., 2021), with a tenfold increment in yield
performance compared to cowpeas, pigeon peas and common
beans. Other farmers are, however, involved in lablab production
during the short-rain season since lablab a drought resistant
crop is. Commonly, maturity indicators in lablab depend on the
change of pod color from green to brown (Athmaselvi et al.,
2020). This observatory indicator has been used by farmers
together with the drying-up of the crop vines to determine the
timing and maturity of the crop. Proper identification of maturity
in lablab impacts the total yield harvested. Most farmers harvest
only the pods which are then manually threshed (Athmaselvi
et al., 2020). Manual threshing in these rural communities is
preferred due to the availability of economical manpower.

Seed Storage, Sorting, and Color
Preference for Food and Market
Most of the farmers stored their seeds in gunny bags for the
next season (Figure 7). Poor storage facilities were reported as
a constraint by farmers involved in lablab production (Chawe
et al., 2019). Proper storage techniques and materials affect
the seed viability, vigor, and development when sown in the
field. In addition to the gunny bags, traditional grain storage
was done on “kihenge.” Kihenge refers to traditional storage
constructed from bamboo, reeds and mud. This method is
considered low-cost, affordable and does not require technical
skills to construct (Luoga, 2019). Most farmers store their seeds
for 3–6 months before planting in the field since the seed
germination, viability and vigor are at their optimum at this
period (Figure 8). Farmers sorted their seeds for the next season
based on sizes (Figure 9). Large-sized seeds contain more food
reserves as compared to small-sized which is directly correlated
to early seed establishment and eventual development (Singh
et al., 2017). Farmers’ selection was based on indigenous skills
passed from one generation to another on the decision of
selecting a particular seed for the next planting season. Seed
selection based on color was mostly for the market and food
consumption (Figures 10A,B). Most of the farmers preferred
white-colored varieties for consumption while, black colored
for market purposes (Ewansiha et al., 2007; Morrison, 2019).
Studies have revealed that consumers use visual appearance when
making choices for consumption (Maina, 2018). Conversely to
our results, Morrison (2019) reported that Karamoja Red, a red
colored seed, was the most preferred accession for consumption
by farmers. Despite its origin being Uganda, this variety has
been cultivated by most farmers in Tanzania and its awareness
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could have contributed to its preference by farmers selected for
the present study.

Major Constraints on Lablab Production
The farmers identified the constraints that impede lablab
production as insect pests and diseases, inadequate rainfall, poor
marketability, poor seed quality, expensive agrochemicals, low
yields, and poor storage (Table 3). All farmers from the five
regions pinpointed insect pests and diseases as key factors that
hinder their involvement in the production of lablab. However,
the farmers from Same further emphasized the low rainfall as the
main hindrance in their district. Same is a semi-arid district in
the northern part of Tanzania and has been reported to receive
inadequate annual precipitation of 890 mm to support crop
production (Tumbo et al., 2012). Poor marketability contributes
to its neglect as a crop by farmers (Chawe et al., 2019).

The major insect pests that infest lablab in the field
include pod borers, aphids, sucking bugs, leaf miners, flower
thrips, mites, pod borers, and sucking pests (Kamotho, 2015;
Ewansiha et al., 2016b; Nahashon et al., 2016; Sambathkumar
et al., 2017; Forsythe, 2019). The farmers reported pod borers,
aphids, mites, and sucking bugs as the most prevalent pests
in their production zones. Pod borers attack the crop at the
reproductive stage, resulting in poor pod formation and setting
as well as an increased cost of production due to the requirement
to do spraying (Shinde et al., 2017). Several species of aphids
have been reported in lablab and are usually associated with
destructive damage and acting as a vector for most viral diseases
(Chopkar et al., 2020). Their infestation varies greatly depending
on geographical location and climatic conditions (Reddy et al.,
2017; Bharathi et al., 2020). High population levels occur during
the flowering to pod formation stage (Golvankar et al., 2019).
Breeding of resistant varieties for aphid and pod borers can help
catapult the development, adoption and utilization of lablab since
they are regarded as the leading pest.

Farmers from Babati and Kondoa reported attacks by
mites. This was also documented by Sarwar (2019) and Khan
et al. (2020). Despite some mite species being harmful, some
species have been described to act as a biological control
for other insect pests (Sarwar, 2019). Proper identification
and characterization of mite species can provide an effective
integrated pest management alternative. Sucking bugs have been
reported to cause considerable damage to lablab production
(Khan et al., 2020). Proper insect pest management of this
pest can increase lablab production. During storage, farmers
mentioned the bruchid pests as the most devastating and could
even lead to total crop loss. Worldwide, bruchid attacks have
been reported to attack crops both in the field and during
storage of pulses (Prasad et al., 2013). Proper storage methods
are required to prevent loss of produce. The use of triple-layer
hermetic storage is inexpensive, safe, and economical compared
to the use of insecticides that are costly, unsafe, and harmful
to the environment (Vanitha et al., 2018). Development of
pest resistant varieties has been pinpointed as the alternative
management strategy.

Bacterial wilt, late blight, yellowing of leaves, and powdery
mildew were highlighted by the farmers as the most common

diseases. Bacterial wilt is a major problem in lablab affecting
young plants and seedlings, resulting in wilting, mortality and
severe crop loss (Osdaghi et al., 2020). Being a seed-borne disease,
it is easily disseminated to various places and its management
is crucial for lablab production. Planting of resistant varieties
should thus be a priority to efficiently manage the disease
(Harveson et al., 2015). Other diseases of lablab are the yellow
mosaic virus (Suruthi et al., 2018), and Colletotrichum spp
(anthracnose) (Ewansiha et al., 2016b). The use of synthetic
chemicals increases the cost of production and thus lowers
the profit margin for farmers. While the use of botanicals
can act as an alternative only one farmer reported use of
botanicals in pest control. A few studies have been done on
botanical use in the control of bruchids (Rugumamu, 2014;
Sanon et al., 2018; Ekoja and Ogah, 2020; Govindan et al., 2020),
which demonstrates the increasing research toward solving
societal challenges using affordable and cheap materials at the
community level.

Farmer Preferred Traits for Lablab
Improvement
Farmer-focused breeding entails incorporating the traits
of concern into the research programs leading to the
development of varieties that farmers can easily adopt. In
the present study, farmers prioritized the development of
insect-pest and disease resistance, early maturing varieties,
high yielding, market preference, good cooking ability, and
improved palatability as forage crop, respectively (Figure 11).
Breeding of varieties resistant to pod borer and bruchids
can pave the way for increased production of lablab with
minimal cost of production, which in turn relates to increased
economic benefits for farmers (Prasad et al., 2013; Boit
et al., 2018). The development of early maturing varieties
can also allow the plant to complete its life cycle early
and avoid instances of drought spells in the field. Late
and indeterminate varieties are considered unfavorable to
farmers due to their increased cost of production in terms
of weeding and chemical applications to control insect-pests
which affects the establishment of the main crop in the fields.
Yield attributes play a big role in selecting the varieties to
be grown in the field. High yields directly relate to more
income for the farmers and hence, improved standards
of living. Market preference (Morrison, 2019), good cook
ability (Kankwatsa, 2018; Morrison, 2019), and forage quality
(Ewansiha et al., 2016a) are other important attributes that
require intensive research and be tailored to meet farmers’
selection criteria.

Farmer’s Field Selection Study
Farmers selected accessions according to the 11 parameters
pre-defined for them. From the planted accessions in the
field, the trait with the most selections was seed color and
food. Seed color is a critical attribute when selecting a
lablab variety. Farmers prefer cultivation of black colored
accessions for market purposes whereas white/cream color
is majorly considered for food consumption. Dark seeded
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lablab varieties are associated with bitter taste as compared
to their light-colored counterparts (Shivachi et al., 2012)
thus influencing the farmers’ choice of growing a particular
accession. Despite lablab being neglected, farmers selected 80
accessions they considered suitable for food consumption.
As earlier explained, lablab is an important nutritional
security crop which if adopted, can help solve the food
security crisis faced by many countries in Sub-Saharan
Africa (Minde et al., 2020). Cultivation of lablab as a soil
conservation strategy has been done in various regions including
Tanzania. In fields in which lablab has been grown, there
was increased water infiltration, minimal soil erosion and
reduced evaporation (Owenya et al., 2011). Some farmers
grow lablab for economic reasons, particularly in Kenya
and Rwanda, where demand is increasing (Shumbusha
et al., 2020). The least number of accessions selected was
for intercrop purposes. Most existing accessions exhibit
spreading growth habits and are unsuitable for use as
intercrops (Maass et al., 2010). Breeding of varieties with
erect growth habits suitable for use as an intercrop is important,
especially for smallholder farmers involved on mixed farming in
limited land resources.

The 5 most preferred traits with the highest frequency selected
by farmers were tabulated as in Figure 13. Accession D96
and D45 were the leading accessions selected by farmers as
animal feed due to their dense foliage, which relates to high
fresh and dry matter weight, which is critical in determining
the choice of forage crop (Ewansiha et al., 2016a). EK2 and
D96 were considered by most farmers for food consumption.
Despite being black and brown seeded, their selection was based
on pod characteristics and grain type. EK2 and D152 were
considered for market purposes, both being dark-colored. As
earlier highlighted, color is a factor in selection of a given
variety for market or food consumption. D96 and D45 were
identified as potential accessions for soil conservation due
to their high biomass that covers the surface, thus curbing
soil erosion. Dense ground cover plays an important role
in the conservation of land resources. Breeding of lablab
varieties with dense foliage is vital, especially with current
changing climatic patterns. High yielding is critical when
selecting a particular variety for breeding. In the present
study, D360, D152, and D275 were identified by farmers
as potential high-yielding breeding materials. An increase in
yields is directly associated with economic returns, which in
turn relate to improved livelihoods. One accession (HA4)
was identified by farmers as potential breeding material for
intercrop use. Accession HA4 has an erect growth habits hence
making it suitable for intercropping with other crops such as
maize or sorghum. This variety was bred for its determinate
growth habit and photoperiod sensitiveness (Keerthi et al.,
2014). Breeding of more accessions to be used for intercrop
use is required.

Trait preference in development of a given variety is
key to its adoption, utilization and production. Farmers
identified D165 and D360 as early maturing accessions and
further breeding should be done on them. These varieties
have a short life cycle, the ability to efficiently maximize

water and fertilizer resources and allow economical land
use (Grotelüschen, 2014). In terms of seed color and seed
shape, EK2 was selected by the majority of the farmers.
The seeds of this variety are round and black in color.
This attribute is considered suitable for market value. Seed
shape and uniformity are critical attributes for machine
harvesting, especially in large tracts of land. Development
of pest and disease resistant varieties is a core aspect for
lablab farmers. D391 and EK2 were identified as potential
disease-tolerant varieties, whereas D360 and D391 exhibited
pest-resisting ability. Resistant varieties reduce the use of
chemicals thus reducing the cost of production, environmental
sustainability, and food and human safety (Harveson et al.,
2015). Breeding of resistant varieties is thus paramount in
lablab breeding program. Mother and baby trials on accessions
selected by farmers have been reported to foster adoption and
dissemination of a crop (Najeeb et al., 2018). Focusing breeding
programs and objectives on these farmer-selected accessions
will lead to the release and selection of genotypes with farmer
preferred traits.

CONCLUSION

Lablab is considered a climate-smart crop that can
contribute to food and nutritional security and help
sub-Saharan Africa combat the perennial challenges of
malnutrition and climate change effects. Despite this, the
production of lablab is faced with a myriad of challenges,
such as pest and disease attacks, inadequate rainfall,
poor marketability, and poor cooking value. Being an
underutilized crop, lablab lacks a formal seed system, with
farmers depending on farmer-saved seeds. Poor marketing
channels result in low prices that, in turn translate into
reduced profits to the farmers. Farmer adoption of a
given variety largely depends on the presence of the
desired traits in that variety. Farmer’s preferred traits
such as developing pest and disease-resistant varieties and
high-yielding varieties should be incorporated into the
breeding programs of lablab. Promising accessions such
as EK2, D360, HA4, and D96 could be considered for
further multi-locational trials and breeding. This study
generates vital information for researchers, breeders, and
policymakers toward enhancing production, consumption, and
utilization of lablab.

DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included
in the article/supplementary material, further inquiries can be
directed to the corresponding author.

AUTHOR CONTRIBUTIONS

PV: conceptualization and designing the experiments. FL:
experimentation, data collection, data analysis, and manuscript

Frontiers in Plant Science | www.frontiersin.org 13 June 2022 | Volume 13 | Article 784032

https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/plant-science#articles


fpls-13-784032 June 23, 2022 Time: 10:57 # 14

Letting et al. Farmers’ Participatory Breeding of Lablab in Tanzania

writing. PN: supervision, reviewing, and editing the manuscript.
PV: final internal review and revising the final draft of the
manuscript. All authors contributed to the article and approved
the submitted version.

FUNDING

This research was funded by the Regional Universities
Forum for Capacity Building in Agriculture (RUFORUM)
through the Doctoral Regional Research Grant Number
RU/2020/GTA/DRG/024. The research also received partial
funding support from Centre for Research, Agricultural
Advancement, Teaching Excellence, and Sustainability in
Food and Nutrition Security (CREATES-FNS) through
the Nelson Mandela African Institution of Science and
Technology and the World Bank. Additionally, the research
received funding through a capacity building competitive
grant training the next generation of scientists provided
by the Carnegie Cooperation for New York through the

Regional Universities Forum for Capacity Building in
Agriculture (RUFORUM).

ACKNOWLEDGMENTS

This research was funded by the Regional Universities Forum
for Capacity Building in Agriculture (RUFORUM) through
the Graduate Training Assistantship. Additionally, the research
received funding through a capacity building competitive grant
training the next generation of scientists provided by the
Carnegie Cooperation for New York through the Regional
Universities Forum for Capacity Building in Agriculture
(RUFORUM). The authors also acknowledge the Centre for
Research, Agricultural Advancement, Teaching Excellence and
Sustainability in Food and Nutrition Security (CREATES-
FNS), the Nelson Mandela African Institution of Science and
Technology and the World Bank). The authors also thank the
farmers from the five lablab-growing regions, Arusha, Kondoa,
Karatu, Same and Babati for accepting to participate in the
breeding study.

REFERENCES
Abed, R., Sseguya, H., Flock, J., Mruma, S., and Mwango, H. (2020). An evolving

agricultural extension model for lasting impact: how willing are tanzanian
farmers to pay for extension services? Sustainability 12:8473. doi: 10.3390/
su12208473

Akpo, E., Ojiewo, C. O., Omoigui, L. O., Rubyogo, J. C., and Varshney, R. K.
(2020). Sowing Legume Seeds, Reaping Cash: A Renaissance within Communities
in Sub-Saharan Africa. Singapore: Springer Nature. doi: 10.1007/978-981-15-
0845-5

Aluku, H., Komakech, H. C., van Griensven, A., Mahoo, H., and Eisenreich,
S. J. A. W. M. (2021). Seasonal profitability of soil and water conservation
techniques in semi-arid agro-ecological zones of Makanya catchment, Tanzania.
Agric. Water Manage. 243, 1–8. doi: 10.1016/j.agwat.2020.106493

ASARECA/KIT (2014). Tanzania Seed Sector Assessment: A Participatory National
Seed Sector Assessment for the Development of an Integrated Seed Sector
Development (ISSD) Programme in Tanzania Entebbe, Uganda. Entebbe:
ASARECA, 183.

Athmaselvi, K., Sukumar, A., and Bhokarikar, S. (2020). “Hyacinth beans,” in
Pulses, eds A. Manickavasagan and P. Thirunathan (Berlin: Springer), 119–128.
doi: 10.1007/978-3-030-41376-7_7

Ayele, H. (2020). Evaluation of the effect of maize-legume intercropping on soil
moisture improvement in arid area of bena-tsemay district, south omo zone,
Southern Ethiopia. Int. J. Agric. Res. Innov. 10, 80–86. doi: 10.3329/ijarit.v10i1.
48097

Banjarnahor, D. (2014). Adoption And Adaptation Of Conservation Agriculture In
Tanzanian Southern Highlands: Lessons Learned From Mshewe ward Mbeya
region. Ph.D. thesis. Wageningen: Wageningen University.

Bharathi, V. D., Viji, C., Reddy, P. D., and Sravani, D. (2020). Incidence of spotted
pod borer, Maruca vitrata (Geyer) in Indian bean, lablab purpureus var. Typicus
in unprotected conditions. J. Pharmacognosy Phytochem. 9, 499–502.

Bhardwaj, H. L., and Hamama, A. A. (2019). A preliminary evaluation of lablab
biomass productivity in Virginia. J. Agric. Sci. 11, 42–47. doi: 10.5539/jas.
v11n13p42

Bhargava, A., and Srivastava, S. (2019). Participatory Plant Breeding: Concept and
Applications, Vol. 1. Singapore: Springer Singapore. doi: 10.1007/978-981-13-
7119-6_1

Boit, L., Kinyua, M., Kiplagat, O., and Chepkoech, E. (2018). Evaluating kenyan
dolichos (Lablab purpureus L.) genotypes for resistance to legume pod borers
(Maruca vitrata and Helicoverpa armigera) using morphological markers. Int. J.
Plant Breed. Crop Sci. 5, 344–351.

Chawe, K. G., Venkataramana, P. B., and Ndakidemi, P. A. (2019). Assessment of
farmers’ indigenous knowledge and preferences: a tool for sustainable lablab
bean (Lablab purpureus. L. Sweet) improvement and utilization in northern
Tanzania. J. Adv. Biol. Biotechnol. 21, 1–14. doi: 10.9734/jabb/2019/v21i130081

Chopkar, P., Desai, V., Samrit, R., Uparkar, A., Choudhari, R., and Shelke, S. (2020).
Effect of border crops on pest population in Lablab bean (Lablab purpureus L.).
J. Entomol. Zool. Stud. 8, 1407–1412. doi: 10.1007/978-3-642-33377-4_7

Davari, S., Gokhale, N., Palsande, V., and Kasture, M. (2018). Wal (Lablab
purpureus L.): An unexploited potential food legumes. Int. J. Chem. Stud. 6,
946–949.

Ekoja, E. E., and Ogah, B. E. (2020). Efficacy of oils from nine plant species
as protectants against infestation by Callosobruchus maculatus F.(Coleoptera:
Chrysomelidae). World J. Adv. Res. Rev. 7, 7–15. doi: 10.30574/wjarr.2020.7.3.
0323

Ewansiha, S. U., Ogedegbe, S. A., and Falodun, E. J. (2016a). Utilization potentials
of lablab (Lablab purpureus (L.) Sweet) and the constraints of field pests and
diseases in Nigeria. J. Trop. Agric. Food Environ. Extension 15, 11–16. doi:
10.4314/as.v15i1.3

Ewansiha, S. U., Tarawali, S. A., and Chiezey, U. F. (2016b). Observations on pests
and diseases in la blab purpureus in Nigerian northern Guinea savanna. Legume
Perspect. 13, 23–25.

Ewansiha, S., Chiezey, U., Tarawali, S. A., and Iwuafor, E. (2007). Morpho-
phenological variation in Lablab purpureus. Trop. Grasslands 41,
277–284.

Fadda, C., Mengistu, D. K., Kidane, Y. G., Dell’Acqua, M., Pè, M. E., and Van
Etten, J. (2020). Integrating conventional and participatory crop improvement
for smallholder agriculture using the seeds for needs approach: a review. Front.
Plant Sci. 11:559515. doi: 10.3389/fpls.2020.559515

Forsythe, C. (2019). Exploring The Viability Of Re-Introducing Lablab Purpureus (l.)
Sweet As A Multifunctional Legume In Northern Tanzania. Ph.D. thesis. Alnarp:
Swedish University of Agricultural Sciences.

Gamachu, N. (2018). The Effect Of Intercropping Lablab (Lablab Purpureus l.)
And Cowpea (Vigna Unguiculata l.) At Different Planting Densities With Napier
Grass (Pennisetum Purpureum) on Yield and Nutritional Qulities. Ph.D. thesis.
Ethiopia: Jimma University.

Global System for Mobile Communications Association (2015). Tigo Kilimo
Impact Evaluation Report. London: Global System for Mobile Communications
Association.

Golvankar, G., Narangalkar, A., Desai, V., Salvi, B., and Dhekale, J. (2019). Efficacy
of different insecticides against lablab bean aphid, Aphis craccivora Koch.
J. Entomol. Zool. Stud. 7, 1152–1158.

Frontiers in Plant Science | www.frontiersin.org 14 June 2022 | Volume 13 | Article 784032

https://doi.org/10.3390/su12208473
https://doi.org/10.3390/su12208473
https://doi.org/10.1007/978-981-15-0845-5
https://doi.org/10.1007/978-981-15-0845-5
https://doi.org/10.1016/j.agwat.2020.106493
https://doi.org/10.1007/978-3-030-41376-7_7
https://doi.org/10.3329/ijarit.v10i1.48097
https://doi.org/10.3329/ijarit.v10i1.48097
https://doi.org/10.5539/jas.v11n13p42
https://doi.org/10.5539/jas.v11n13p42
https://doi.org/10.1007/978-981-13-7119-6_1
https://doi.org/10.1007/978-981-13-7119-6_1
https://doi.org/10.9734/jabb/2019/v21i130081
https://doi.org/10.9734/jabb/2019/v21i130081
https://doi.org/10.1007/978-3-642-33377-4_7
https://doi.org/10.30574/wjarr.2020.7.3.0323
https://doi.org/10.30574/wjarr.2020.7.3.0323
https://doi.org/10.4314/as.v15i1.3
https://doi.org/10.4314/as.v15i1.3
https://doi.org/10.3389/fpls.2020.559515
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/plant-science#articles


fpls-13-784032 June 23, 2022 Time: 10:57 # 15

Letting et al. Farmers’ Participatory Breeding of Lablab in Tanzania

Govindan, K., Geethanjali, S., Brundha, G., and Pandiyan, M. (2020). Effect of plant
powders on pulse beetle, Callosobruchus maculatus (F.) and seed weight loss in
stored black gram. J. Entomol. Zool. Stud. 8, 61–66.

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. Ph.D. thesis.
Göttingen: Georg-August University Göttingen.

Guretzki, S., and Papenbrock, J. (2014). Characterization of Lablab purpureus
regarding drought tolerance, trypsin inhibitor activity and cyanogenic potential
for selection in breeding programmes. J. Agron. Crop Sci. 200, 24–35. doi:
10.1111/jac.12043

Harveson, R. M., Schwartz, H. F., Urrea, C. A., and Yonts, C. D. (2015).
Bacterial wilt of dry-edible beans in the central high plains of the US:
past, present, and future. Plant Dis. 99, 1665–1677. doi: 10.1094/PDIS-03-15-
0299-FE

Hoffmann, V., Probst, K., and Christinck, A. (2007). Farmers and researchers:
how can collaborative advantages be created in participatory research and
technology development? Agric. Hum. Values 24, 355–368. doi: 10.1007/s10460-
007-9072-2

Isaya, E. L., Agunga, R., and Sanga, C. A. (2018). Sources of agricultural
information for women farmers in Tanzania. Inf. Dev. 34, 77–89. doi: 10.1177/
0266666916675016

Ishengoma, C. G. (2004). “Accessibility of resources by gender: the case of
Morogoro region in Tanzania,” in Gender, Economies Entitlements In Africa,
eds E. A. Yao, Z. N. Bashaw, and C. G. Ishengoma (Senegal: CODESRIA
Publications), 53–66.

Kamotho, G. N. (2015). Evaluation of Adaptability Potential And Genetic Diversity
of Kenyan Dolichos Bean (Lablabpurpureus (L) Sweet) Germplasm. Ph.D.
Dissertation. Eldama Ravine: University of Eldoret, Kenya.

Kankwatsa, P. (2018). Agronomic performance and sensory evaluation of lablab
(Lablab purpureus L. Sweet) accessions for human consumption in uganda.
Open Access Lib. J. 5:1. doi: 10.4236/oalib.1104481

Keerthi, C., Ramesh, S., Byregowda, M., Rao, A. M., Prasad, B. R., and Vaijayanthi,
P. (2014). Genetics of growth habit and photoperiodic response to flowering
time in dolichos bean (Lablab purpureus (L.) Sweet). J. Genet. 93, 203–206.
doi: 10.1007/s12041-014-0336-5

Khan, A. U., Choudhury, M. A. R., Talucder, M., Hossain, M., Ali, S., Akter, T.,
et al. (2020). Constraints and solutions of country bean (Lablab purpureus L.)
production: a review. Acta Entomol. Zool. 1, 37–45. doi: 10.33545/27080013.
2020.v1.i2a.17

Kilonzi, S. M. (2020). Physicochemical And Functional Characterisation Of
Three Lablab Bean (Lablab purpureus L.(Sweet) Varieties Grown In Kenya.
Ph. D Dissertation. Nairobi: Jomo Kenyatta University of Agriculture and
Technology.

Kimaro, E., Lyimo-Macha, J., and Jeckonioah, J. (2013). Gender roles in
smallholder dairy farming: pertinent issues on access and control over dairy
farming resources in Arumeru district, Tanzania. Livest. Res. Rural Dev. 25, 1–9.

Kinyua, M., Orwa, D., Kimani, E., and Kamotho, G. (2008). “Survey of hyacinth
bean (Lablab purpureus) production systems, utilization, marketing and the
collection and characterization of germplasm in Kenya,” in Proceedings of the
International Dolichos Meeting, Arusha.

Kulyakwave, P. D., Shiwei, X., and Yu, W. (2019). Households characteristics and
perceptions of weather variability impact on rice yield: empirical analysis of
small scale farmers in Tanzania. Ciên. Rural 49:e20190003. doi: 10.1590/0103-
8478cr20190003

Lasway, J. A., Temba, G. R., and Ruhinduka, R. D. (2020). Determinants of soil
conservation technologies among small-scale farmers in Tanzania; evidence
from national panel survey. Afr. J. Econ. Rev. 8, 89–105.

Letting, F. K., Venkataramana, P. B., and Ndakidemi, P. A. (2021). Breeding
potential of lablab [Lablab purpureus (L.) Sweet]: a review on characterization
and bruchid studies towards improved production and utilization in
Africa. Genet. Resour. Crop Evol. 68, 3081–3101. doi: 10.1007/s10722-021-0
1271-9

Lindsjö, K., Djurfeldt, A. A., Isinika, A. C., and Msuya, E. (2020). Youths’
participation in agricultural intensification in Tanzania. AIMS Agric. Food 5,
681–699. doi: 10.3934/agrfood.2020.4.681

Luoga, R. E. (2019). Economics Of Grain Storage Techniques For Smallholder
Farmers In Kilosa District, Tanzania. Ph.D. thesis. Morogoro: Sokoine
University of Agriculture.

Lusasi, J., and Mwaseba, D. (2020). Gender inequality and symbolic violence in
women’s access to family land in the southern highlands of tanzania. Land
9:468. doi: 10.3390/land9110468

Maass, B. L., Knox, M. R., Venkatesha, S., Angessa, T. T., Ramme, S., and Pengelly,
B. C. (2010). Lablab purpureus—a crop lost for Africa? Trop. Plant Biol. 3,
123–135. doi: 10.1007/s12042-010-9046-1

Mabhaudhi, T., Chimonyo, V. G. P., Hlahla, S., Massawe, F., Mayes, S., Nhamo, L.,
et al. (2019). Prospects of orphan crops in climate change. Planta 250, 695–708.
doi: 10.1007/s00425-019-03129-y

Maina, J. W. (2018). Analysis of the factors that determine food acceptability.
Pharma Innov. J. 7, 253–257.

Makawia, P. J. (2018). Agricultural Information Needs And Their Accessibility To
Sesame Producers In Morogoro District, Tanzania. Ph.D. thesis. Morogoro:
Sokoine University of Agriculture.

Manyawu, G., Gwiriri, L. C., Chakoma, I., Moyo, S., and Dube, S. (2016). The
effect of conditioning and natural aeration methods on rate of moisture
loss and crude protein content of Lablab purpureus herbage during hay-
making. Afr. J. Range Forage Sci. 33, 247–251. doi:10.2989/10220119.2016.12
56349

Mariki, W., and Miller, N. (2017). Lablab Crop for: Conservation Agricutlure,
Climate Resilience & Food for Human and Livestock, Vol. 1. Dar es Salaam:
ECHO, 1–19.

Massawe, P. I., Mtei, K. M., Munishi, L. K., and Ndakidemi, P. A. (2016).
Improving soil fertility and crops yield through maize-legumes (common bean
and Dolichos lablab) intercropping systems. J. Agric. Sci. 8, 148–163. doi: 10.
5539/jas.v8n12p148

Minde, J. J., Venkataramana, P. B., and Matemu, A. O. (2020). Dolichos Lablab-
an underutilized crop with future potentials for food and nutrition security: a
review. Crit. Rev. Food Sci. Nutr. 61, 2249–2261. doi: 10.1080/10408398.2020.
1775173

Mkuna, E., and Temu, A. E. (2016). Comparative analysis of trading between east
africa community member states and local markets by tanzanian small and
medium agro enterprises. Int. J. Sci. Res. Publ. 6:2.

Moonmoon, S., and Ahmod, M. (2020). Research article stage of physiological
maturity of country bean (Lablab purpureus L.) seed in piedmont soil. Asian
J. Crop Sci. 12, 141–146. doi: 10.3923/ajcs.2020.141.146

Morrison, M. M. (2019). Nutrient Composition Of Cooked Lablab Bean Varieties
For Improving Nutrition And Food Security In Tanzania. Ph.D Dissertation.
Morogoro: Sokoine University of Agriculture.

Moyo, K. (2017). Women’s Access to Land in Tanzania: The Case of the Makete
District. Ph.D. thesis. Stockholm: Kungliga Tekniska högskolan, Department of
Real Estate and Construction Management.

Mtega, W. P. (2018). The usage of radio and television as agricultural knowledge
sources: the case of farmers in morogoro region of tanzania. Int. J. Educ. Dev.
Inf. Commun. Technol. 14, 252–266.

Mubofu, C., and Elia, E. (2017). Disseminating agricultural research information:
a case study of farmers in mlolo, lupalama and wenda villages in iringa district,
Tanzania. Univ. Dar Salaam Lib. J. 12, 80–97.

Mubofu, C., and Malekani, A. (2020). Agricultural information sources, channels
and strategies for sharing agricultural research findings among farmers in Iringa
district in Tanzania. Libr. Philos. Pract. 1–14.

Nahashon, C. K., Benson, M. M., and Stephen, M. M. (2016). Effects of irrigated
and rain fed conditions on infestation levels of thrips (Thysanoptera: Thripidae)
infesting Dolichos lablab (L.) in Eastern Kenya. Afr. J. Agric. Res. 11, 1656–1660.
doi: 10.5897/AJAR2015.10721

Najeeb, S., Sheikh, F., Parray, G., Shikari, A., Kashyp, S., Ganie, M., et al. (2018).
Farmers’ participatory selection of new rice varieties to boost production under
temperate agro-ecosystems. J. Integr. Agric. 17, 1307–1314. doi: 10.1016/S2095-
3119(17)61810-0

Ndimbwa, T., Mwantimwa, K., and Ndumbaro, F. (2020). Channels used to deliver
agricultural information and knowledge to smallholder farmers. Int. Federation
Lib. Assoc. Inst. 1, 1–15. doi: 10.1177/0340035220951828

Ngailo, J., Kaihura, F., Baijukya, F., and Kiwambo, B. (2003). “Changes in land
use and its impact on agricultural biodiversity in Arumeru, Tanzania,” in
Agricultural Biodiversity In Smallholder Farms Of East Africa, (Tokyo: United
Nations University Press), 145–158.

Ngongi, A. M., and Urassa, K. (2014). Farm households food production and
households’ food security status: a case of kahama district, Tanzania. Tanzania
J. Agric. Sci. 13, 40–58.

Frontiers in Plant Science | www.frontiersin.org 15 June 2022 | Volume 13 | Article 784032

https://doi.org/10.1111/jac.12043
https://doi.org/10.1111/jac.12043
https://doi.org/10.1094/PDIS-03-15-0299-FE
https://doi.org/10.1094/PDIS-03-15-0299-FE
https://doi.org/10.1007/s10460-007-9072-2
https://doi.org/10.1007/s10460-007-9072-2
https://doi.org/10.1177/0266666916675016
https://doi.org/10.1177/0266666916675016
https://doi.org/10.4236/oalib.1104481
https://doi.org/10.1007/s12041-014-0336-5
https://doi.org/10.33545/27080013.2020.v1.i2a.17
https://doi.org/10.33545/27080013.2020.v1.i2a.17
https://doi.org/10.1590/0103-8478cr20190003
https://doi.org/10.1590/0103-8478cr20190003
https://doi.org/10.1007/s10722-021-01271-9
https://doi.org/10.1007/s10722-021-01271-9
https://doi.org/10.3934/agrfood.2020.4.681
https://doi.org/10.3390/land9110468
https://doi.org/10.1007/s12042-010-9046-1
https://doi.org/10.1007/s00425-019-03129-y
https://doi.org/10.2989/10220119.2016.1256349
https://doi.org/10.2989/10220119.2016.1256349
https://doi.org/10.5539/jas.v8n12p148
https://doi.org/10.5539/jas.v8n12p148
https://doi.org/10.1080/10408398.2020.1775173
https://doi.org/10.1080/10408398.2020.1775173
https://doi.org/10.3923/ajcs.2020.141.146
https://doi.org/10.5897/AJAR2015.10721
https://doi.org/10.1016/S2095-3119(17)61810-0
https://doi.org/10.1016/S2095-3119(17)61810-0
https://doi.org/10.1177/0340035220951828
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/plant-science#articles


fpls-13-784032 June 23, 2022 Time: 10:57 # 16

Letting et al. Farmers’ Participatory Breeding of Lablab in Tanzania

Nord, A., Miller, N. R., Mariki, W., Drinkwater, L., and Snapp, S. (2020).
Investigating the diverse potential of a multi-purpose legume, Lablab purpureus
(L.) Sweet, for smallholder production in East Africa. PLoS One 15:e0227739.
doi: 10.1371/journal.pone.0227739

Osdaghi, E., Young, A. J., and Harveson, R. (2020). Bacterial wilt of dry beans
caused by Curtobacterium flaccumfaciens pv. flaccumfaciens: a new threat from
an old enemy. Mol. Plant Pathol. 21, 605–621. doi: 10.1111/mpp.12926

Owenya, M. Z., Mariki, W. L., Kienzle, J., Friedrich, T., and Kassam, A. (2011).
Conservation agriculture (CA) in Tanzania: the case of the Mwangaza B CA
farmer field school (FFS), Rhotia Village, Karatu District, Arusha. Int. J. Agric.
Sustain. 9, 145–152. doi: 10.3763/ijas.2010.0557

Pingali, P. L. (2012). Green revolution: impacts, limits, and the path ahead. Proc.
Natl. Acad. Sci. U.S.A 109, 12302–12308. doi: 10.1073/pnas.0912953109

Prasad, B., Babu, C., Gowda, M., Chakravarthy, A., and Verghese, A. (2013).
Screening Dolichos bean (Lablab purpureus L.) genotypes for resistance to pulse
beetle, Callosobruchus theobromae in laboratory. Curr. Biotica 7, 153–160.

Purwanti, E., Prihanta, W., and Fauzi, A. (2019). “Nutritional content
characteristics of Dolichos lablab L. accessions in effort to investigate functional
food source,” in Proceedings of the 6th International Conference on Community
Development (ICCD 2019), held in Bandar Seri Begawan (Paris: Atlantis Press),
166–170. doi: 10.2991/iccd-19.2019.45

Rai, N., Rai, K. K., Tiwari, G., and Kumar, S. (2014). Nutritional and antioxidant
properties and their inter-relationship with pod characters in an under-
exploited vegetable, Indian bean (Lablab purpureus). Indian J. Agric. Sci. 84,
1051–1055.

Rapholo, E., Odhiambo, J. J. O., Nelson, W. C. D., Rötter, R. P., Ayisi, K.,
Koch, M., et al. (2020). Maize–lablab intercropping is promising in supporting
the sustainable intensification of smallholder cropping systems under high
climate risk in southern Africa. Exp. Agric. 56, 104–117. doi: 10.1017/
S0014479719000206

Reddy, S., Reddy, C., Srinivas, C., Rao, A., Reddy, S. J., and Biosciences, A. (2017).
Studies on population dynamics of spotted pod borer Maruca vitrata in dolichos
bean, Lablab purpureus L. and their relation with abiotic factors. J. Pure Appl.
Biosci. 5, 1232–1239. doi: 10.18782/2320-7051.5419

Rugumamu, C. P. (2014). Potency of traditional insecticide materials against stored
bean weevil, Acanthoscelides obtectus (Coleoptera: Bruchidae) in Tanzania.
J. Open Univ. Tanzania 16, 126–139.

Sambathkumar, S., Durairaj, C., Mohankumar, S., Ganapathy, N., Preetha, B., and
Aravintharaj, R. (2017). Food ingestion and utilisation efficiency of legume pod
borer, Maruca vitrata Geyer (Lepidoptera: Crambidae) on different pulse hosts.
Afr. Entomol. 25, 395–412. doi: 10.4001/003.025.0395

Sanghera, G. S., Dar, S., Kashyap, S. C., and Parray, G. (2013). “Participatory plant
breeding: targeting the needs of resource-poor farmers in marginal areas,” in
Crop Improvement: An Integrated Approach, eds C. P. Malik, G. S. Sanghera,
and P. Sharma (New Delhi: MD Publications Pvt Ltd), 263–284.

Sanon, A., Zakaria, I., Clémentine, L. D., Niango, B. M., and Honora, N. R. C.
(2018). Potential of botanicals to control Callosobruchus maculatus (Col.:
Chrysomelidae, Bruchinae), a major pest of stored cowpeas in burkina faso:
a review. Int. J. Insect Sci. 10:1179543318790260. doi: 10.1177/11795433187
90260

Sarwar, M. (2019). “Biology and ecology of some predaceous and herbivorous mites
important from the agricultural perception,” in Pests Control and Acarology, ed.
D. H. A. L. Hufnagel (London: IntechOpen). doi: 10.5772/intechopen.83744

Shetto, R., and Owenya, M. (2007). Conservation Agriculture as Practised in
Tanzania: Three Case Studies: Arumeru District, Karatu District, Mbeya District.
Nairobi: Food and Agriculture Organization of the United Nations.

Shinde, K., Naik, K. V., Raut, P., Desai, V., and Mehendale, S. (2017). Biology of
pod borer, Maruca vitrata (Geyer) infesting lablab bean. Int. J. Curr. Microbiol.
Appl. Sci. 6, 67–74. doi: 10.20546/ijcmas.2017.609.007

Shivachi, A., Kiplagat, K., and Kinyua, G. J. (2012). Microsatellite analysis of
selected Lablab purpureus genotypes in Kenya. Rwanda J. 28, 39–52. doi: 10.
4314/rj.v28i0.3

Shumbusha, D., Shimelis, H., Laing, M., and Rukundo, P. (2020). Assessment of
the roles and farmer-preferred traits of sweetpotato in a crop-livestock farming
system in Rwanda: implications for breeding dual-purpose varieties. Open
Agric. 5, 834–843. doi: 10.1515/opag-2020-0082

Singh, D. P., Singh, A. K., and Singh, A. (2021). “Participatory plant breeding,” in
Plant Breeding and Cultivar Development, eds D. P. Singh, A. K. Singh, and A.
Singh (Cambridge, MA: Academic Press), 483–495. doi: 10.1016/B978-0-12-
817563-7.00013-1

Singh, J., Clavijo Michelangeli, J. A., Gezan, S. A., Lee, H., and Vallejos, C. E.
(2017). Maternal effects on seed and seedling phenotypes in reciprocal F (1)
hybrids of the common bean (Phaseolus vulgaris L.). Front. Plant Sci. 8:42.
doi: 10.3389/fpls.2017.00042

Suruthi, V., Nakkeeran, S., Renukadevi, P., Malathi, V., and Rajasree, V. (2018).
Evidence of seed transmission of dolichos yellow mosaic virus, a begomovirus
infecting lablab-bean in India. Virus Dis. 29, 506–512. doi: 10.1007/s13337-018-
0494-9

Suvi, W. T., Shimelis, H., and Laing, M. (2021). Farmers’ perceptions,
production constraints and variety preferences of rice in Tanzania.
J. Crop Improvement 35, 51–68. doi: 10.1080/15427528.2020.17
95771

Tumbo, S., Kahimba, F., Mbilinyi, B., Rwehumbiza, F., Mahoo, H., Mbungu,
W., et al. (2012). Impact of projected climate change on agricultural
production in semi-arid areas of Tanzania: a case of same district.
Afr. Crop Sci. J. 20, 453–463.

Upadhyaya, H. D., Dwivedi, S. L., Ambrose, M., Ellis, N., Berger, J., Smıkal, P.,
et al. (2011). Legume genetic resources: management, diversity assessment, and
utilization in crop improvement. Euphytica 180, 27–47. doi: 10.1007/s10681-
011-0449-3

Vanitha, K., Saidaiah, P., Sudini, H., Geetha, A., and Vijaya, M. (2018). “Hermetic
storage practices of dolichos bean seeds for control of bruchids,” in Research
Trends in Horticulture Sciences, Vol. 5, ed. M. L. Meena (New Delhi: AkiNik
Publications), 31.

Voss, A. K. (2013). Smallholder Adoption and Impact Assessment of Conservation
Agriculture in Karatu District, Tanzania. Ph.D. thesis. Wageningen:
Wageningen University, Netherlands.

Wangila, A., ChK, G., Muthomi, J., and Ojiem, J. (2021). Biomass yield and quality
of fodder from selected varieties of lablab. Online J. Anim. Feed Res. 11, 28–35.
doi: 10.51227/ojafr.2021.6

Watson, A., Ghosh, S., Williams, M. J., Cuddy, W. S., Simmonds, J., Rey, M. D.,
et al. (2018). Speed breeding is a powerful tool to accelerate crop research and
breeding. Nat. Plants 4, 23–29. doi: 10.1038/s41477-017-0083-8

Weltzien, E., and Christinck, A. (2017). “Participatory breeding: developing
improved and relevant crop varieties with farmers,” in Agricultural Systems, 2nd
Edn, eds S. Snapp and B. Pound (San Diego, CA: Academic Press), 259–301.

Wetengere, K. (2016). Impact of higher learning institutions in provision of quality
socio-economic development in tanzania. Afr. J. Econ. Rev. 4, 195–216.

Wineman, A., Jayne, T. S., Isinika Modamba, E., and Kray, H. (2020). The changing
face of agriculture in Tanzania: indicators of transformation. Dev. Policy Rev. 38,
685–709. doi: 10.1111/dpr.12491

Witcombe, J., Joshi, A., Joshi, K. D., and Sthapit, B. (1996). Farmer participatory
crop improvement. I. Varietal selection and breeding methods and their impact
on biodiversity. Exp. Agric. 32, 445–460. doi: 10.1017/S0014479700001526

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Letting, Venkataramana and Ndakidemi. This is an open-access
article distributed under the terms of the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction in other forums is permitted, provided
the original author(s) and the copyright owner(s) are credited and that the original
publication in this journal is cited, in accordance with accepted academic practice.
No use, distribution or reproduction is permitted which does not comply with
these terms.

Frontiers in Plant Science | www.frontiersin.org 16 June 2022 | Volume 13 | Article 784032

https://doi.org/10.1371/journal.pone.0227739
https://doi.org/10.1111/mpp.12926
https://doi.org/10.3763/ijas.2010.0557
https://doi.org/10.1073/pnas.0912953109
https://doi.org/10.2991/iccd-19.2019.45
https://doi.org/10.1017/S0014479719000206
https://doi.org/10.1017/S0014479719000206
https://doi.org/10.18782/2320-7051.5419
https://doi.org/10.4001/003.025.0395
https://doi.org/10.1177/1179543318790260
https://doi.org/10.1177/1179543318790260
https://doi.org/10.5772/intechopen.83744
https://doi.org/10.20546/ijcmas.2017.609.007
https://doi.org/10.4314/rj.v28i0.3
https://doi.org/10.4314/rj.v28i0.3
https://doi.org/10.1515/opag-2020-0082
https://doi.org/10.1016/B978-0-12-817563-7.00013-1
https://doi.org/10.1016/B978-0-12-817563-7.00013-1
https://doi.org/10.3389/fpls.2017.00042
https://doi.org/10.1007/s13337-018-0494-9
https://doi.org/10.1007/s13337-018-0494-9
https://doi.org/10.1080/15427528.2020.1795771
https://doi.org/10.1080/15427528.2020.1795771
https://doi.org/10.1007/s10681-011-0449-3
https://doi.org/10.1007/s10681-011-0449-3
https://doi.org/10.51227/ojafr.2021.6
https://doi.org/10.1038/s41477-017-0083-8
https://doi.org/10.1038/s41477-017-0083-8
https://doi.org/10.1111/dpr.12491
https://doi.org/10.1017/S0014479700001526
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/plant-science
https://www.frontiersin.org/
https://www.frontiersin.org/journals/plant-science#articles

	Farmers' Participatory Plant Selection of Lablab (Lablab purpureus (L.) Sweet) in Tanzania
	Introduction
	Materials and Methods
	Sampling Method
	Data Analysis

	Results
	Demographic Description of the Respondents
	Lablab Utilization
	Lablab Marketing and Market Information
	Lablab Marketing Channels and the Peak Selling Season
	Source of Market Information for Lablab

	Source of the Seed
	Agronomic Practices
	Source of Information on Lablab Production
	Cropping and Harvesting Practices

	Seed Storage, Sorting, and Color Preference for Food and Commercial Purposes
	Lablab Seeds Storage Materials
	Lablab Seed Storage Time Prior to Planting
	Seed Sorting

	Farmer's Food and Market Color Preferences
	Major Constraints in Lablab Production
	Farmer Preference for Lablab Improvement
	Farmer Field Selection
	Best Five Preferred Selections Per Category

	Discussion
	Socio-Demographic Characteristics
	Crop Utilization
	Marketing of Lablab Produce
	Seed Source
	Information on Production Practices of Lablab
	Cropping System and Harvesting of Lablab
	Seed Storage, Sorting, and Color Preference for Food and Market
	Major Constraints on Lablab Production
	Farmer Preferred Traits for Lablab Improvement
	Farmer's Field Selection Study

	Conclusion
	Data Availability Statement
	Author Contributions
	Funding
	Acknowledgments
	References


