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Abstract

The survey was carried out to compare two main sources of cowpea seed, Community Based Seed Producers (CBSP) and
Licensed Seed Producers (LSP) for their source of seeds, seed production and storage systems across the three states of Benue,
Kano, and Jigawa. Seed producers were interviewed during seed collection using multiple-choice questions that were divided
into three main categories to enable the researcher to get information on the following parameters; background of the seed or
planting material of the seed producers, seed production and Seed storage background. Questionnaires were administered to
Ninety (90) respondents each from both community based seed producers (CBSP) and licensed seed producers (LSP) across
the three states to give a total of 180 respondents with the help of extension agents who were trained by the researcher in order
to ensure consistency in response of the questions from the respondents. Copies of the questionnaires administered to the
respondents were collected immediately from respondents after completion. Data collected from seed producers interview was
presented in percentages using bar charts, histogram, line graphs, pyramids and radar webs using Minitab, version 2017
statistical software. The result showed that most of the community-based seed producers adapt to the technology introduced to
them by the Tropical Legume III project. Community based seed producers are comparable with the licensed seed producers in
most of the seed production practices and post-harvest handling. Community based seed producers are comparable with the
licensed seed producers in most of the seed production practices and post-harvest handling. Most of the community based seed
producers also adapt to the technology introduced to them by the TLIII project. We therefore, concluded that community based
seed producers can be used as an alternative source for seed multiplication and distribution within their environs under good
training and minimum inspection as there are comparable to the licensed seed producers in most seed production and post-
harvest handling.
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1. Introduction

Cowpea (Vigna ungugiculata L. Walp) is high in protein
content, ability to adapt to different types of soils and
intercropping systems, its tolerate drought, ability to improve
soil fertility and prevent soil erosion makes it economically
important in many developing countries [1]. The grain is rich
in protein (25%), carbohydrates, vitamins, and minerals. This
complements the mainly cereal diet in countries that grow
cowpea as a major food crop. In addition, to the grain, the
haulms (biomass) from the plant provide important nutritious
fodder for ruminant animals especially during the dry season.
In Nigeria, farmers’ were found to have increased their
annual income by 25% from cowpea produce [2].

The importance of seed to any crop-based production system
cannot be overemphasized. It is the fundamental unit of any
production system since it is the source of life. Improving the
quality of seed of any preferred variety is the basis for
agricultural productivity improvements [3]. Use of good
quality seed would results in increased yields and crop
quality [4]. Therefore, improving the availability of high
quality seeds of well-adapted varieties is important to boost
farmers’ productivity, leading to higher farmer’s income and
improved food security [5].

Despite the existence of a formal seed system, cowpea
seed supply in Nigeria has remained largely informal. The
most distinct feature about this system is that it follows
several localized pathways including own saved seed,
neighboring farmers, local grain market (open-air
assembly market) among other sources. Unfortunately, the
quality of cowpea seed exchanged through this system is
believed to be compromised. This could likely be due to
their seed production and post-harvest handling
background. However, these seed background has not
been assessed. The study was conducted to compare two
main sources of cowpea seed, Community Based Seed
Producers (CBSP) and Licensed Seed Producers (LSP) for
their source of seeds, seed production and storage
systems.

2. Materials and Methods

2.1. States and Seed Source Used for the
Study

The study was carried out on seed companies and community
based seed producers across the three states of Kano, Benue
and Jigawa. The survey was targeted of the seed farmers who
received their training from Tropical Legume Seed Systems
(TLIII) in each location and seed companies marketing
cowpea seeds in those states.

2.2. Procedure to Compare Two Seed
Sources of Cowpea for Their Seed
Background

Community based and licensed seed producers in three states
of Nigeria were interviewed using a structured interview
schedule. The main focus was to gain some insight on the
background, cultural management and seed quality strategies
employed by the seed producers under the following headings:

a) Seed background including source and multiplication
recycling
b) Field cultural management strategies

c) Seed storage background and storage material used

2.3. Validation of the Questionnaires

The questionnaire (interview schedule) was subjected to
validation by a seed systems specialist from International
Institute of Tropical Agriculture (IITA), Kano. The seed
served with a copy of the
correctness and

systems specialist was
questionnaire to ascertain the clarity,
suitability of the items of the questionnaire.

2.4. Administration of the Questionnaire

Questionnaire was administered to Ninety (90) respondents
each from both community based seed producers (CBSP) and
licensed seed producers (LSP) across the three states of
Jigawa, Benue and Kano to give a total of 180 respondents.
The questionnaire was administered to the respondents with
the help of extension agents who were trained by the
researcher in order to ensure consistency in response of the
questions from the respondents. Copies of the questionnaires
administered to the respondents were collected immediately
from respondents after completion.

2.5. Data Analysis

Data collected from seed producers interview was presented
in percentages using bar charts, histogram, line graphs,
pyramids and radar webs. All data analysis was carried out
using Minitab, version 2017.

3. Results
3.1. Source of Cowpea Seed Used for
Multiplication

Figure 1 shows the responses of seed producers regarding
where they sourced their seeds for multiplication. The result
showed that in Benue state 66.67% of licensed and 6.67% of
community based seed producers obtained their seeds for
multiplication from research institutions, respectively. In
Jigawa and Kano states only licensed seed producers got
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their seeds from research institutions with mean values of
80% and 66.67%, respectively. The result also revealed that
33.33%, 20% and 33.33% licensed seed producers got their
seeds for multiplication from tropical legume seed systems
project of Benue, Jigawa and Kano states, respectively.
Meanwhile, 93.34%, 86.67% and 70% of the community
based seed producers in Benue, Jigawa and Kano states
respectively obtained their seeds from tropical legume seed
systems project. Figure 1 again showed that none of the
licensed seed producers in the three states of Benue, Jigawa
and Kano got seeds from seed institutions. Figure 1 also
showed that 30% and 13.34% community based seed
producers got their seeds from seed companies in Kano and
Jigawa states respectively with none form Benue state. The
result showed that none of the seed producers obtained their
seeds from farmers or neighbours.

3.2. Seed Recycling by CBSP and LSP in
Benue, Jigawa and Kano

Figure 2 presents the response from CBSP and LSP
regarding the number of times they recycle their seeds for
sale. The result showed that 100%, 100% and 83.34% of
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licensed seed producers from Kano, Jigawa and Benue
recycle their seeds by 3 times while none of the community
based seed producers in the three states recycle his or her
seeds for up to 3 times. The result also showed that 23.33%,
20% and 13.34% community based seed producers from
Kano, Jigawa and Benue states respectively recycle their
seeds by 2 times while only 16.67% of licensed seed
producers from Benue recycle their seeds by 2 times with
none from Kano and Jigawa states. Figure 2 showed that
76.67%, 80% and 86.67% community based seed producers
from Kano, Jigawa and Benue respectively seed samples was
from cycle 1 while none of the licensed seed producers had
seeds from 1 cycle across the three states.

3.3. Weeding Frequency Among CBSP and
LSP in Benue, Jigawa and Kano States

Weed control among seed producers indicated that 93.33%,
93.33% and 80% of LSP from Kano, Jigawa and Benue
states respectively weeded their cowpea fields only once
while, 96.67%, 80% and 80% of CBSP from Kano, Jigawa
and Benue states respectively, weeded their fields once

——FKANO
—JIGAWA
BENUE

Ls CBsP LS CBsSP

Farmer

Source of Seeds

Figure 1. Source of Seeds used for Multiplication by CBSP and LSP.

KEY: CBSP = Community Based Seed Producer, LS = Licensed Seed Producer and TL = Tropical Legumes
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Figure 2. Number of Seeds Recycling by CBSP and LSP in Benue, Jigawa and Kano.

KEY: CBSP = Community Based Seed Producer and LS = Licensed Seed Producer
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Figure 3. Weeding Frequency among Seed Producers in Benue, Jigawa and Kano States.

KEY: CBSP = Community Based Seed Producer and LS = Licensed Seed Producer

(Figure 3). Again very low percentage of farmers weeded
their fields twice given that 6.67%, 6.67% and 20% licensed
seed producers from Kano, Jigawa and Benue states,
respectively weeded their farms. In case of CBSP, Benue,
Jigawa and Kano had 20%, 20% and 3.34%, respectively.
The result revealed that none of the seed producers weeded
their field 3 times across the three states (figure 3).

3.4. Roguing Intervention Between CBSP
and LSP in Benue, Jigawa and Kano
States

The result of the responses from seed producers regarding

rouguing of their off type plants in three states of Nigeria is
presented in figure 4. The result showed that 100% of the
licensed seed producers across the three states routinely
rogued their fields while 83.33%, 66.67% and 70% of
community based seed producers respectively from Kano,
Jigawa and Benue rogued their cowpea farms. The result
again showed that 16.67%, 33.33% and 30% of community
based seed producers did not rogue their fields from Kano,
Jigawa and Benue states respectively.

Percentage Number of Famers
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Figure 4. Roguing Intervention by CBSP and LSP in Benue, Jigawa and Kano States.

KEY: CBSP = Community Based Seed Producer and LS = Licensed Seed Producer

3.5. Insecticide Spraying Frequency Among
CBSP and LSP in Benue, Jigawa and
Kano States

The result of the responses from seed producers regarding
insecticide spraying frequency of their cowpea fields in three
states of Nigeria is presented in figure 5. The result showed

that all the licensed seed producers across the three states
sprayed their fields up to 3 times while 80%, 93.33% and
86.67% of community based seed producers respectively
from Benue, Jigawa and Kano states sprayed their cowpea
farms up to 3 times. The result again showed that 20%,
13.33% and 6.67% of community based seed producers
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sprayed their fields 2 times from Benue, Jigawa and Kano  producers in Kano, Jigawa and Benue states respectively had
states respectively. None of the famers sprayed cowpea field  their cowpea seeds stored in PICS sacks. In a similar direction,
only 1 time across the three states as shown in figure 5. community based producers respectively from Kano, Jigawa

and Benue states had their cowpea seeds stored in PICS sacks

3.6. Use of Storage Devices by CBSP and with mean values of 96.67%, 100% and 93.34%.
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Figure 5. Insecticide Spraying Frequency among CBSP and LSP in Benue, Jigawa and Kano States of Nigeria.

KEY: CBSP = Community Based Seed Producer, LS = Licensed Seed Producer and PICS = Purdue Improved Cowpea Storage
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Figure 6. Use of Storage Facilities by CBSP and LSP.

KEY: CBSP = Community Based Seed Producer, LS = Licensed Seed Producer and PICS = Purdue Improved Crops Storage

Figure 7 again showed that 3.34% and 6.67% of community based seed producers from Kano and Jigawa states respectively
stored their cowpea seeds in Drum or Jerican.

3.7. Storage Temperature of Seeds by CBSP and LSP in Benue, Jigawa and Kano States of

Nigeria

The result showed that cold storage facility was employed by the LSP in Kano State by 33.33% of respondents. All the other
seed farmers including CBSP and LSP in Benue and Jigawa states stored their seeds at ambient temperature. Similarly, the
CBSP in Kano also stored their seeds under ambient temperature (figure 7).
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Figure 7. Storage Temperature of Seeds by CBSP and LSP.

4. Discussion

Background of cowpea seeds used for multiplication by
CBSP and LSP from three states of Nigeria differed
significantly. Most of the community based seed producers
sourced their seeds from tropical legume seed systems
project while, the licensed seed producers obtained their
seeds from the research institutions that had mandate for
cowpea seed improvement and dissemination. The result of
the community based seed producers could be as a result of
the TLIII intervention in those states. The result also proved
that before TLIII intervention in those states, famers were not
aware of the improved cowpea varieties. The findings agreed
with Van-Gastel [6] who reported that majority of
smallholder farmers in developing countries depend on seed
exchange from fellow farmers or on their own seed saved
from previous season harvest. The result from the licensed
seed producers proved that not all the seed companies in
Nigeria are aware of the improve cowpea varieties from the
research institutions as some of the companies obtained their
seeds from TLIII project. The outcome from community
based seed producers again proved that seed companies and
extension based institutions were not doing justice in the area
of awareness creation to farmers on the new technologies by
the breeders. Onyeka et al. [7]. stated that licensed seed
companies have shown little interest in seed multiplication
for self-pollinating crops and crops with high seeding and
low multiplication rates. The outcome from the structured
interview showed that seed companies were not updating
their seeds by obtaining new seeds from the breeders but
instead kept recycling their old seed varieties. The lapse
could be the reason for the number of abnormal seedlings
observed in the samples of LSP. The findings opposed that of
Amaza, et al. [8], who reported that farmer’s seeds are
characterized with recycling for several seasons which
negatively affected the seed quality. According to Biemond e?
al. [9], combination of new infections in the growing season
in addition to infection from infected seeds can lead to a

build-up of pathogens after each season of seed recycling.
Another author Amaza, et al. [8], added that continued seed
recycling would lead to low seed quality which would
contribute to poor yields. He [8] also considered seed recycling
to be one of the problems causing low yields of cowpea,
describing that the farmer seed source delivered seeds that
were exhausted after generations of recycling, because the
system does not replace the seed frequently with foundation or
certified seed.

The response showed that a very high percentage of seed
producers both community based and licensed actually
weeded their fields once but a few number of them weeded
their fields twice. The result could be possible if most of the
seed producers used pre emergence herbicides to control
weeds on their fields. It also showed that community based
seed producers actually adapted the standard practices
introduced to them by the TLIII team to always keep their
fields weed free even if they had the first weeding to reduce
the amount of inert matter during seed cleaning. The result
could be the reason why the number of inert matter from both
seed sources was reduced within the recommended range for
certification in Nigeria. Another author [10] concluded that
weed management is the most important aspect while
producing good quality seed and maximizing crop yields.
The weed seed contaminants in crop produce causes quality
deterioration and weed seeds in grain crops perpetuate when
the seed is replanted. The higher percentage of community
based seed producers with positive response regarding
roguing their cowpea fields showed that they actually
adapted the seed production techniques introduced to them
by TLIII team. Roguing of seed fields prior to the stage at
which they could contaminate the crop is recommended for
seed purity maintenance in self-pollination crops seed
multiplication according to Phil [11], To ensure that the crop
retains its integrity as regards certain physical attributes, such
as color and shape, individual plants that exhibit differing
traits are removed according to Colley and Micaela [12], The
percentage number of community based seed producers with
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positive response regarding spraying their cowpea fields only
twice could be due to financial difficulties faced by famers in
rural areas.

Post-harvest handling background of cowpea seed produced
by CBSP and LSP in three states of Nigeria showed that a
higher percentage of seed producers from both seed sources
used PICS sacks for their seed packaging and storage. The
result proved that community based seed producers adapted
the training they had been received from TLIII project.
According to [13] indoor storage of bag stacks of rice, maize
and soybeans within sealed plastic enclosures under high
CO2 atmosphere can control pest infestation effectively and
prevent quality deterioration of seeds when done correctly.
[14] Observed that PICS bags effectively arrest insect
development and thereby limited seed damage while having
no adverse impact on germination rates. The removal of
oxygen by respiration is the main factor leading to death of
insect in sealed container as revealed by many researchers
[13]. According to Hillary [15], all cowpea genotypes
irrespective of the storage materials declined in germination
percentage over time. In Ghana, most smallholder farmers
store their seeds in various containers/materials including:
pieces of cloth, black polyethylene bag, clay pots, plastic
containers, mostly under ambient conditions. This resulted in
loss of seed viability over a short period of time depending
on the type of crop seed [16, 17]. Additionally, several
studies have indicated the effect of storage
containers/materials on the quality of seeds in terms of
germination and viability over a period of time. In a study
study conducted by Bortey et al. [17], they indicated that
tomato seeds stored in pieces of cloth and tin containers
resulted in low percentage germination and vigour compared
to seeds stored in glass containers. This suggests that the
amount of light penetration in stored seeds in glass containers
could have a positive attributes when compared with seeds in
piece of cloth and containers that prevent light penetration.

The result showed that almost all the cowpea seed producers
from both sources used ambient temperature for their seeds
storage. The result could be the reason for the variations in
the germination and vigour test results among seed producers
and states because the temperatures and relative humidity in
their stores was not controlled. Simic et al. [18] stated that
some of the factors that affect the longevity of seeds in
storage could be the genotype of seed, initial seed quality,
storage conditions, and moisture content among others.
Within the same plant species, different varieties may exhibit
different storing abilities either from genetic variations or
other external factors. However, irrespective of the initial
seed quality, unfavorable storage conditions, particularly air
temperature and relative humidity contribute to accelerating
seed deterioration [19]. High relative humidity and

temperature cause high moisture content in seeds and result
in low germination at the end of storage [20]. However, it has
been reported that the intensity of quality decrease of stored
seed under different storage techniques differ among plant
species and within plant species [21, 22].

5. Conclusion

Community based seed producers are comparable with the
licensed seed producers in most of the seed production
practices and post-harvest handling. Most of the community
based seed producers also adapt to the technology introduced
to them by the TLIII project. We therefore, concluded that
community based seed producers can be used as an
alternative source for seed multiplication and distribution
within their environs under good training and minimum
inspection as there are comparable to the licensed seed
producers in most seed production and post-harvest handling.
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