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Abstract
Livestock farmers (n=253) from five local government areas of Ogbomoso, Southwest Nigeria were interviewed
through a well-constructed questionnaire. This study assessed the demographic characteristics of the livestock
farmers, type of livestock kept, type of feed used, energy and plant protein feedstuffs used in feed compounding,
level of awareness of pigeon pea seed utilization as livestock feedstuff and constraints to the use of pigeon pea seed
as livestock feedstuff. The survey results revealed that the respondents were mostly part time livestock farmers,
married-middle aged men (𝑥̅ =40 years) with an average 5 years farming experience, who kept majorly poultry and
pigs (55-80%) amongst other livestock. Compounded rations (53-83%) were commonly used with maize (66-100%)
as the main energy feedstuff while soybean meal (87-90%), groundnut cake (77-100%) and palm kernel cake (8692%) were the major plant protein ingredients. Majority of the respondents (70-82%) were unaware of the
potential use of pigeon pea seed as livestock feedstuff but those that were aware indicated that antinutrients and or
processing (88-100%) were the serious concern for use as a feedstuff. It can therefore be recommended that
agricultural extensionists should work together with livestock nutritionists and re-orient the farmers with available
research outputs that have addressed this constraint.
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INTRODUCTION
Pigeon pea (Cajanus cajan (L.) is a tropical
and sub-tropical, leguminous, drought
resistant crop majorly cultivated for its edible
seeds and forage in more than 33 countries
[36]. The seeds are a source of food in Asia,
Africa and Latin America. World production
of pigeon pea is estimated at 4.85 million tons
in 2014 [24, 25]. The crop is being grown sole
or inter-cropped with maize, millet, yam,
cassava and sweet potato [18]. The potential
of pigeon pea to mitigate the effect of climate
change has been reported by [19]. They have
also being reported in erosion control [15], as
wind breakers and shade provider [44].
Pigeon pea seed is locally available at low
cost in most Nigerian markets [20] but its low
human preference attributed to long cooking
time unlike other available beans and low
industrial use [6] is pushing it to become

unpopular, thus, on the verge of extinction in
Nigeria. The seed had been reported to have a
crude protein content ranging from 17%–30%
[7, 20], crude fiber (CF) of 7.3%–10%,
nitrogen-free extract (NFE) of 61.2%, ether
extract (EE) of 1.7%–2.1% and ash of 3.1%–
4.2% [5]. [10] and [20] reported that it is
relatively high in lysine but low in
methionine.
Pigeon pea seed offers good quality
nutritional profile as a feedstuff especially for
monogastrics. The seed contains antinutrients
such as phytates, trypsin inhibitors, oxalate,
saponins and tannins [32, 34] which have
deleterious effects on various livestock
species. Cajanus cajan contains more trypsin
and chymotrypsin inhibitors than soybean
seeds [30]. These antinutrients are responsible
for poor protein digestibility, feed conversion
ratio, growth response and villi morhometry
in broilers and pigs fed of pigeon pea seed
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meal [13, 27]. These harmful effects could be
reduced by different processing methods such
as boiling, crushing, extrusion, soaking and
roasting [38, 40]. Pigeon pea seed meal has a
good nutritional profile and could replace
maize and soybean [6]. It could be a better
and cheaper protein alternative as compared to
other legume grains. Heat treatments such as
cooking or extrusion reduce the amount of
trypsin and chymotrypsin inhibitors and
increase pigeon pea digestibility [13, 14, 42].
Processed pigeon pea seed meal has good
quality crude protein content and has been
found a satisfactory protein ingredient
constituting about 20-30% of broiler ration,
quail ration and rabbit [1, 6, 11, 12, 45], while
10% inclusion has been recommended for
layer chicken [8, 9]. [28] reported that pigeon
pea meal could replace up to 100% soybean
meal in channel catfish diet unlike 60%
replacement in nile tilapia fish diet [35].
About 12-14% inclusion of pigeon pea seed
meal were reported to provide acceptable
results in growing pigs [26]. Pigeon pea seed
meal has been reported as a protein
supplement in ruminant (dairy cows, beef
cattle,) diets at higher inclusion rates because
they are highly digestible and supply high
quality protein [17].
Therefore, since the tolerable levels of pigeon
pea seed meal has been established for use in
the diets of various livestocks, the level of
awareness, acceptance and use among
livestock farmers has to be established.
MATERIALS AND METHODS
Livestock farmers (n=253) were randomly
interviewed
using
pre-constructed
questionnaire at the available feedmills across
the five Local Government Areas (LGAs) of
Ogbomoso, Southwest, Nigeria. The selection
was not evenly distributed because of the
uneven distribution of feedmills and livestock
farmers across and within Ogbomoso zone:
Ogbomoso North, Ogbomoso South, Surulere,
Oriire and Ogo Oluwa. The questionnaire was
used
to
examine
the
demographic
characteristics of the livestock farmers, type
of livestock kept, type of feed used, energy
and plant protein feedstuffs used in feed
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compounding, level of awareness of pigeon
pea seed utilization as livestock feedsfuff, and
constraints to the use of pigeon pea seed as
livestock feedstuff. The respondents include
61 in Ogbomoso North, 90 in Ogbomoso
South, 35 in Surulere, 34 in Oriire and 33 in
OgoOluwa. The data collected were analysed
using
descriptive
statistics
including
frequency count and percentage.
RESULTS AND DISCUSSIONS
Demographic characteristics of
the
respondents
The demographic characteristics of the
respondents are shown on Table 1. Most of
the farmers are middle aged with a mean of 40
years, mostly married men with an average of
4 persons in a household. They generally had
an average of 5 years farming experience and
are mostly part-time farmers with a mean
income of ₦756,000 annually. This implies
that most of the respondent are youths and are
in their active years. This supports the
findings of [3] and [29], that people within the
labour force of any nation are usually active,
dynamic, energetic and creative. This is unlike
the report of [31] that average age of an indian
farmer is 50.1 years [33], that of a US farmer
is 58 years [46], Japanese farmer is 67 years
while that of European farmer is more than 65
years. The age observed for farmers in the
study area may be attributed to unemployment
rate because the only sector that could engage
many people at a time is agriculture. This may
be the reason why most of the respondents
were part time farmers. Men are more
involved in primary agricultural production
because of the energy demanding nature while
the women are more engaged with food
processing and marketing [43]. The farming
experience revealed that majority of the
respondents are new entrants engaged in other
occupation as also observed by [37] and as
such may not be aware of alternative
feedstuffs. The drift of youths towards
livestock farming may have been informed
because of the increased demand for livestock
products and under employment. This is also
obvious from the annual income that most of
the respondents are subsistence farmers which
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are a characteristic of Africa agricultural

sectors [23].

Table 1. Demographic characteristics of the respondents
Characteristics
NORTH
SOUTH
SURULERE
(n=61)
(n=90)
(n=35)
Age (years)
20-25
3(4.92)
14(15.56)
2(5.71)
26-30
12(19.67)
27(30.00)
4(11.43)
31-35
13(21.31)
18(20.00)
7(20.00)
36-40
14(22.95)
12(13.33)
11(31.43)
46-50
11(18.03)
10(11.11)
6(17.14)
51-55
3(4.92)
7(7.78)
3(8.57)
56-60
5(8.20)
2(2.22)
1(2.86)
Gender
Male
53(86.89)
80(88.89)
31(88.57)
Female
8(13.11)
10(11.11)
4(11.42)
Marital status
Single
13(21.31)
36(40.00)
4(1.43)
Married
44(72.13)
52(57.78)
26(74.23)
Divorce
3 (4.92)
1(1.11)
3(8.57)
Widowed
1(1.64)
1(1.11)
2(5.71)
Household size
1-5
52(82.25)
74(82.22)
28(80.00)
6-9
9(14.75)
16(17.78)
7(20.00)
Farming experience
1-5years
46(75.41)
62(68.89)
21(60.00)
6-10years
13(21.31)
23(25.56)
10(28.57)
11-15years
1(1.64)
4(4.44)
2(5.71)
16-20years
1(1.64)
1(1.11)
2(5.71)
Full/Part time
Full time
21(34.43)
28(31.11)
16(45.71)
Part time
40(65.57)
62(68.89)
19(54.29)
Annual income (₦’000)
1-50
10(16.39)
14(15.56)
4(11.43)
51-100
15(24.59)
18(20.00)
4(11.43)
101-200
4(6.56)
8(8.89)
1(2.86)
201-500
16(26.23)
37(41.11)
10(28.57)
501-1,000
11(18.03)
9(10.00)
7(20.00)
>1,000
5(8.20)
4(4.44)
9(25.71)
Source: Field Survey, 2018.
(Percentages are in parenthesis)

Livestock kept by the respondents
Distribution of respondents based on type of
livestock kept is shown on Table 2. The
farmers kept monogastric animals like poultry
birds and pigs; pseudo-ruminant like rabbits;
ruminants like goat, sheep and cattle; fishes
and micro-livestock like snail in varying
combinations within each local governments
varies. In all the local governments, majority
(>54%) of the farmers rear poultry birds and
pigs. For instance, 68.85%, 56.67%, 80.00%,
76.47% and 57.58% of the farmers kept
poultry birds while 60.94%, 55.56%, 80.00%,
58.82% and 54.55% of the respondents kept
Pigs in Ogbomoso North, Ogbomoso South,

ORIIRE
(n=34)

OGOOLUWA
(n=33)

Mean

0(0.00)
6(17.65)
6(17.65)
6(17.65)
8(23.53)
4(11.76)
4(11.76)

1(3.03)
11(3.33)
6(18.18)
9(27.27)
4(12.12)
2(6.06)
0(0.00)

40

30(88.24)
4(11.76)

27(81.82)
6(18.18)

4(11.76)
30(88.24)
0(0.00)
0(0.00)

8(24.24)
24(72.72)
0(0.00)
1(3.03)

28(82.35)
6(17.65)

24(72.73)
9(27.27)

4

18(52.94)
6(17.65)
6(17.65)
4(11.76)

15(45.45)
12(36.36)
6(18.18)
0(0.00)

5

20(58.82)
14(41.18)

13(39.39)
20(60.61)

4(11.76)
2(5.88)
7(20.59)
9(26.47)
4(11.76)
8(23.53

6(18.18)
4(12.12)
4(12.12)
13(39.39)
3(9.09)
3(9.09)
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Surulere, Oriire and Ogooluwa respectively.
Moreover, 16.39%, 12.22%, 8.57%, 14.71%
and 6.06% of the respondents kept rabbit in
Ogbomoso North, Ogbomoso South, Surulere,
Oriire and Ogooluwa respectively, while
11.48%, 12.22%, 40.00%, 17.65% and
18.18% of the respondents kept goats in
Ogbomoso North, Ogbomoso South, Surulere,
Oriire and Ogooluwa respectively. Also,
8.20%, 6.67%, 20.00%, 17.65% and 6.06% of
the respondents kept sheep in Ogbomoso
North, Ogbomoso South, Surulere, Oriire and
Ogooluwa respectively. However, 1.64%,
1.11%, 2.86%, 11.76% and 3.03% of the
respondents kept cattle in Ogbomoso North,
387
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Ogbomoso South, Surulere, Oriire and
Ogooluwa respectively, while 4.92% and
1.11% of the respondents kept fish in
Ogbomoso North and Ogbomoso South
respectively. Similarly, 1.64% and 1.11% of
the respondents kept snail in Ogbomoso North
and Ogbomoso South respectively.
This shows that the respondents kept poultry
and pigs more than other livestock in these
areas. This could be attributed to the growing
attention that poultry and pig production have
Table 2. Livestocks kept by the respondents
Livestock
NORTH
SOUTH
(n=61)
(n=90)
Poultry
42(68.85)
51(56.67)
Pig
26(60.94)
50(55.56)
Rabbit
10(16.39)
11(12.22)
Goat
7(11.48)
11(12.22)
Sheep
5(8.20)
6(6.67)
Cattle
1(1.64)
1(1.11)
Fish
3(4.92)
1(1.11)
Snail
1(1.64)
1(1.11)
Source: Field Survey, 2018.
(Percentages are in parenthesis)
*Multiple Response

received over the years in Nigeria especially
in southern part where religious taboo does
not hold sway against pigs. Also, quick return
on investment, ability to attain market weight
within short period [21] may have contributed
to the choice of enterprise. Also, [22] attested
that poultry and pig production are the fastest
growing livestock subsector in the world and
[41] reported that the growth occurs mostly in
developing nations.

SURULERE
(n=35)
28(80.00)
28(80.00)
3(8.57)
14(40.00)
7(20.00)
1(2.86)
0(0.00)
0(0.00)

Identification of the commonly used feed
types and feedstuffs
Farmers have options between finished feeds
from different companies and compounded
ration from available local feedstuffs (Figure
1). Although, there were multiple responses,
however, in Ogbomoso North, 55.74% of the

ORIIRE
(n=34)
26(76.47)
20(58.82)
5(14.71)
6(17.65)
6(17.65)
4(11.76)
0(0.00)
0(0.00)

respondents used compounded feed for their
livestock while 44.26% of the respondents
used finished feeds. In Ogbomoso South,
53.33% of the respondents used compound
feeds while 46.76% of the respondents used
finished feeds.

COMPOUNDED FEED

FINISHED FEED
83.35

55.74
44.26

53.33

77.27

60
46.76

40
17.65

NORTH

OGOOLUWA
(n=33)
19(57.58)
18(54.55)
2(6.06)
6(18.18)
2(6.06)
1(3.03)
0(0.00)
1(3.03)

SOUTH

SURULERE

ORIIRE

22.73

OGO OLUWA

Fig. 1. Feed type use by the livestock farmers (%)
Source: Field Survey, 2018.
*Multiple Responses

In Surulere Local Government 60.00% of the
respondent used compounded feeds while
40.00% of the respondents used finished
feeds. In Oriire Local Government, 83.35% of
388
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17.65% of the respondents used finished feed.
In Ogo-oluwa Local 77.27% used compound
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feeds while 22.73% of the respondents used
finished feeds.
This implies that majority of the respondents
from the study are used compounded feed
compared to finished feeds for feeding their
livestock. This could positively impact the
rate of adoption of new technologies in feed
formulation. Thus, in a bid to formulate their
own feed the respondents would have sought
to use cheap but effective feedstuffs available.
Observable from the animal kept is that the
major livestock reared are monogastrics
which depend on formulated feeds. This
supports the earlier findings of [16].
Energy Feedstuff Used in compounding
Livestock feed
Maize

The respondents gave the energy feedstuffs
used when compounding their livestock feed
(Figure 2). Multiple responses were given by
the farmers. In all the five LGAs, maize was
the major energy feedstuff while sorghum
which is also grain cereal and cassava peel
were seldomly used. This showed that
majority of the livestock farmers use maize as
an energy feedstuff. This could have resulted
from availability, ease of handling and
nutrient composition as observed by [16].
This could limit the awareness and use of
other feedstuffs by the livestock farmers.
However, [39, 40] had demonstrated that
sorghum and cassava can be used in poultry
diets but the farmers may be unaware.
Sorghum

100
88.52

Cassava

94.12

95.45

65.56

40

41.18
29.41

14.75
6.56
NORTH

22.22
13.33
SOUTH

18.18
10
SURULERE

ORIIRE

OGO OLUWA

Fig. 2. Major energy feedstuff used in feed formulation
Source: Field Survey, 2018.
*Multiple Responses

Plant
Protein
Feedstuff
Used
in
compounding Livestock feed
Figure 3 shows the plant protein feedstuffs
used in compounding livestock feed. From the
multiple response given by the respondents
from the five LGAs, Soybean meal,
groundnut cake and palm kernel cake were the
major plant protein feedstuff while pigeon pea
seed meal were unpopular. Soybean meal and
groundnut cake are convectional feedstuffs
but their price has led researchers to look for
alternatives [38] Observation on palm kernel

cake use from this study may not be
unconnected use as a major feedstuff for pig
farmers [4].
The use of pigeon pea seed as an alternative
plant protein may be because of the
availability as observed by [16] for maize.
This could limit the awareness and use of
pigeon pea seed as feedstuffs by the livestock
farmers. [2] had demonstrated that processed
African yam bean and pigeon pea seed can be
used in poultry diets but the farmers may be
unaware.
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OGO OLUWA

ORIIRE

SURULERE

SOUTH

NORTH
0

20

40

Pigeon pea meal

60

Palm kernel cake

Groundnut cake

80

100

120

Soybean meal

Fig. 3. Major plant protein feedstuffs used by the farmers (%)
Source: Field Survey, 2018.
*Multiple Responses

Assessment of the Level of Awareness of
Utilization of Pigeon pea seed as Livestock
Feedstuff
YES

75.41

81.11

80

24.59

18.89

20

NO

70.59

29.41

81.82

18.18

Fig. 4. Distribution of Respondent (%) Based on
Awareness of Pigeon pea seed as a feedstuff
Source: Field Survey, 2018.

Figure 4 shows the distribution of respondent
based on awareness of Pigeon pea seed as a
livestock feedstuff. 24.59%, 18.89%, 20.00%,
29.41% and 18.18% of the farmers in
Ogbomoso north, Ogbomoso South, Surulere,
Oriire and Ogooluwa respectively agreed to
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be aware of potentials of Pigeon pea seed as a
feedstuff while 75.41%, 81.11%, 80.00%,
70.59% and 81.82% from the same LGAs
were unaware.
This implies that majority of the respondents
were unaware of the potential use of Pigeon
pea seed as livestock feedstuff.
This shows that despite the researches on
nutritional profile and demonstration of use
by various researchers [2, 6, 7, 20], most
farmers in the study area are unaware.
Constraints to the use of Pigeon pea seed as
livestock feedstuffs
Constraints to the use of Pigeon pea seed as
livestock feedstuffs is shown on Table 3.
Factors identified are availability, ease of use,
nutrient quality, cost, quantity needed and
presence of antinutrients and or processing.
93.33%, 88.24%, 100.00%, 100.00% and
100.00% from Ogbomoso north, Ogbomoso
south, Surulere, Oriire and Ogooluwa
identified antinutrients and or processing as
the major constraint. [16] identified water
content, dustiness and cost of processing as
constraints for cassava peel use in livestock
diet but these may not be applicable for
pigeon pea seed except cost of processing.
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Table 3. Constraints to the use of pigeon pea seed meal as a feedstuff based on level of awareness
Constaints
NORTH
SOUTH
SURULERE
ORIIRE
OGOOLUWA
(n=15)
(n=17)
(n=7)
(n=10)
(n=6)
Availability
0(0.00)
1(5.88)
0(0.00)
0(0.00)
0(0.00)
Ease of use
0(0.00)
0(0.00)
0(0.00)
1(10.00)
1(16.67)
Nutrient quality
1(6.67)
0(0.00)
0(0.00)
1(10.00)
0(0.00)
Cost
0(0.00)
0(0.00)
0(0.00)
0(0.00)
0(0.00)
Quantity needed
0(0.00)
1(5.88)
0(0.00)
0(0.00)
0(0.00)
Antinutrients/
14(93.33)
15(88.24)
7(100.00)
10(100.00)
6(100.00)
Processing
Source: Field Survey, 2018.
*Multiple Responses

CONCLUSIONS
Livestock farmers in Ogbomoso zone,
southwest Nigeria were mostly part time,
married-middle aged men with an average of
5 years farming experience. They kept
majorly monogastrics: poultry and pigs.
Although, they also kept goat, sheep and other
mini-livestocks
in
small
quantity.
Compounded rations were most commonly
used with maize as the main energy feedstuff
while soybean meal, groundnut cake and palm
kernel cake were the major plant protein
ingredient.
Majority of the respondents were unaware of
the potential use of pigeon pea seed as
livestock feedstuff but those that were aware
indicated that antinutrients and or processing
were the serious concern for use as a
feedstuff. It can therefore be recommended
that agricultural extensionists should work
together with livestock nutritionists and reorient the farmers with available research
outputs that have addressed this constraint.
REFERENCES
[1]Abdelati, K. A., Mohammed, H. A. R., Ahmed, M.
E., 2009, Influence of feeding processed pigeon pea
(Cajanus cajan) seeds on broiler chick performance.
Int. J. Poult. Sci., 8 (10): 971-975.
[2]Abioye, A. A., Ojediran, T. K., Emiola, I. A., 2018,
Evaluation of fermented African yam Bean
(Sternostylis sternocarpa) and Pigeon pea (Cajanus
cajan) seed meals in the diets of broiler chickens.
Nigerian Journal of Animal Sciences, 20(3):229-240.
[3]Adebo, G. M., 2014, Effectiveness of E-Wallet
Practice in Grassroots Agricultural Services Delivery in
Nigeria - A Case Study of Kwara State Growth
Enhancement
Support
Scheme.
Journal
of
Experimental Biology and Agricultural Sciences, 2(4):
410-418.

[4]Adesehinwa, A.O.K., 2009, Palm kernel cake
supplemented with cassava flour waste as energy
source for pigs. Revista Brasileira de Ciências
Agrárias. 4 (4):479-484.
[5]Ahmed, B. H., Ati, K. A. A., Elawad, S. M., 2006,
Effect of feeding different level of soaked pigeon pea
(Cajanus cajan) seeds on broiler chickens performance
and profitability. J. Anim Vet Adv. 1: 1-4.
[6]Amaefule, K.U., Obioha, F.C., 2001, Performance
and nutrient utilization of broiler starter feed diets
containing raw, boiled or dehulled pigeon pea seeds
(Cajanus cajan). Nigerian Journal of Animal
Production, 28: 31-39.
[7]Amaefule, K. U., Nwabara, N. N., 2004, The effect
of processing on nutrient utilization of pigeon pea
(Cajanus cajan) seed meal and pigeon pea seed meal
based diets by pullets. Int. J. Poult. Sci., 3 (8): 543-546.
[8]Amaefule, K. U., Ironkwe, M. C., Obioha, F. C.,
2006, Pigeon pea (Cajanus cajan) Seed meal in layer
diets: 1. Performance of Point of Lay pullets fed raw or
processed pigeon pea seed meal diets. Int. J. Poult. Sci.,
5 (7): 639-645.
[9]Amaefule, K. U., Oke, U. K., Obioha, F. C., 2007,
Pigeon pea (Cajanus cajan) seed meal in layer diets: 2.
Laying performance and egg quality characteristics of
pullets fed raw or processed pigeon pea seed meal diets
during grower and layer stages of life. Int. J. Poult. Sci.,
6 (6): 445-451.
[10]Amaefule, K. U., Ukpanah, U. A., Ibok, A. E.,
2011, Performance of starter broilers fed raw pigeon
pea (Cajanus cajan (L.) Millsp.) seed meal diets
supplemented with lysine and or methionine.
International Journal of Poultry Sciences, 10: 205-211.
[11]Ani, A. O., 2008, The effect of feeding graded
levels of cooked pigeon pea (Cajanus cajan) seed meal
on the performance and carcass characteristics of
growing rabbits. J. Trop. Agric., Food, Environ. &
Extens., 7 (3): 229-234.
[12]Arif, M., Rehman, A., Saeed, M., Abd el-hack, M.
E., Alagawany, M., Abbas, H., Arian, M. A., Fazlani,
S. A., Hussain, A. I., Ayasan, T., 2017, Effect of
different processing methods of pigeon pea (Cajanus
cajan) on growth performance, carcass traits, and blood
biochemical and hematological parameters of broiler
chickens. Turk J. Vet Anim Sci., 41: 38-45.
doi:10.3906/vet-1602-11
[13]Batterham, E. S., Andersen, L. M., Saini, H. S.,
Baigent, D. R., 1990, Tolerance of growing pigs to
391

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 20, Issue 3, 2020
PRINT ISSN 2284-7995, E-ISSN 2285-3952
trypsin and chymotrypsin inhibitors in chickpea (Cicer
arietinum) and pigeon pea (Cajanus cajan) meals.
Proc. Austr. Soc. Anim. Prod., 18: 453.
[14]Batterham, E. S., Saini, H. S., Andersen, L. M.,
Baigent, R. D., 1993, Tolerance of growing pigs to
trypsin and chymotrypsin inhibitors in chick peas
(Cicer arietinum) and pigeon peas (Cajanus cajan). J.
Sci. Food Agric., 61 (2): 211-216.
[15]Bekele-Tessema, A., 2007, Profitable agroforestry
innovations for eastern Africa: experience from 10
agroclimatic zones of Ethiopia, India, Kenya, Tanzania
and Uganda. World Agroforestry Centre (ICRAF),
Eastern Africa Region.
[16]Bello, K. O., Adetoye, A. M., Irekhore, O. T.,
2015, Assessment of the use of cassava as alternative
energy feedstuff in livestock feeds in Nigeria.
International Journal of applied Agricultural and
Apicultural Research, 11 (1&2):67-76.
[17]Corriher, V. A., Hill, G. M., Phatak, S. C.,
Mullinix, B. G. Jr., 2007, Effects of feeding cottonseed,
corn gluten feed or pigeon peas on performance of beef
heifers and diet digestibility by beef steers. University
of Georgia, College of Agricultural and Environmental
Sciences.
[18]Egbe, O. M., Vange, T., 2008, Yield and
agronomic characteristics of 29 pigeon pea genotypes
at Otobi in Southern Guinea Savanna of Nigeria.
Nature and Science, 6 (2), 39-50.
[19]Emefiene, M. E., Salaudeen, A. B., Yaroson, A. Y.,
2013, The use of pigeon pea (Cajanus cajan) for
drought mitigation in Nigeria. Academic Journal of
Interdisciplinary Studies 2(12): 29-37.
[20]Esonu, B.O., 2006, Animal nutrition and feeding:
A functional approach, 2nd Ed., Memory Press,
Owerri, Imostate, Nigeria.
[21]FAO, 2011, FAOSTAT: Production, Crops,
Cassava, 2010 data and Agriculture Organization
Corporate Statistical Database (FAOSTAT). Accessed
on 24 March 2018.
[22]FAO, 2012, Pig sector, Kenya: FAO Animal
production and health livestock country reviews. No 3,
FAO,
Rome.
http://www.fao.org/docrep/015/i2566e00.pdf, Accessed
on 24 March 2018.
[23]FAO, 2014, State of food and agriculture in
African region and CAADP implementation with
specific focus on small holder farmers and family
farming. Paper delivered at the FAO regional
conference for Africa, Tunis, March 24-28, 2014.
[24]FAO, 2016, Grassland Index. A searchable
catalogue of grass and forage legumes. FAO, Rome,
Italy.
[25]FAOSTAT, 2018, World production of Pigeon pea.
www.fao.org., Accessed on 28-02-2018.
[26]Fuji, L., Yuan, J., Zheng Hong, L., Kun Xian, C.,
Zhi Yun, E., Lian Nian, L., Wei, G., Yong Ming, D.,
Min, F., 1999, Study on the use of pigeon pea as pig
feed in China. Int Chickpea and Pigeonpea Newsletter,
6: 59-60.

392

[27]Gatel, F., 1994, Protein quality of legume seeds for
non-ruminant animals: a literature review. Anim Feed
Sci Technol. 45: 317–348.
[28]Hammed, A. M., Amosu, A. O., Fashina-Bombata,
H. A., 2013, Effect of partial and total replacement of
soybean meal with pigeon pea (Cajanus cajan) as
alternative plant protein source in the diet of juveniles
African Mudcatfish Clarias gariepinus (Burchell,
1822). J. Food Technol., Photon 105: 139-145.
[29]Henri-Ukoha, A., Orebiyi, J. S., Obasi, P. C.,
Oguoma, N. N., Ohajianya, D. O., Ibekwe, U. C.,
Ukoha, I. I., 2011, Determinants of Loan acquisition
from the Financial Institutions by Small-scale Farmers
in Ohafia Agricultural zone of Abia State, South-east
Nigeria. Journal of Development and Agricultural
Economics, 3(2), 69-74.
[30]Heuzé, V., Thiollet, H., Tran, G., Delagarde, R.,
Bastianelli, D., Lebas, F., 2016, Pigeon pea (Cajanus
cajan) seeds. Feedipedia, a programme by INRA,
CIRAD,
AFZ
and
FAO,
17:35.
http://www.feedipedia.org/node/329, Accessed on 24
March 2018.
[31]Johr, H., 2012, Where are the future farmers to
grow our food? International food and agribusiness
management review, 15:9-11.
[32]Jorgyer, M. I., Odoh, O. E., Ikondo, N. D., Okoh, J.
J., 2009, The replacement value of pigeon pea (Cajanus
cajan) for maize on performance of broiler finishers.
Prod. Agric. Technol. J. (Nigeria), 5 (1): 67-74.
[33]Mahapatra, R., 2019, Farmers ageing, new
generation disinterested: who will grow our food?
Down to earth, downtoearth.org.in, Accessed on
7/10/2020.
[34]Nwaogu, L. A., Emejulu, A. A., 2010, Evaluation
of the toxicity of cyanogens in a commonly consumed
Nigeria legume pigeon pea (Cajanus cajan) seed and
its biochemical effects in rabbits. Int. J. Biol. Chem.
Sci., 4 (5): 1435-1441.
[35]Obasa, S. O. Dada, A. A., Alegbeleye, W. O.,
2003, Evaluation of pigeon pea (Cajanus cajan) as a
substitute for soya bean meal in the diet of Nile tilapia
(Oreochromis niloticus) fingerlings. Nigerian J. Anim.
Prod., 30 (2): 265-270.
[36]Odeny, D. A., 2007, The potential of pigeonpea
(Cajanus cajan (L.) Millsp.) in Africa. Nat. Resour.
Forum, 31 (4): 297–305.
[37]Ogunmefun, S. O., Achike, A. I., 2015, Informal
insurance practices in low income farmer communities:
Odogbolu case study (Ogun State, Nigeria).
International Journal of Agricultural Policy and
Research, 3 (12): 412-418.
[38]Ojediran, T. K., Adisa, Y. A., Yusuf, S. A. and
Emiola, I. A. 2014. Nutritional Evaluation of Processed
Jatropha curcas Kernel Meals: Effect on Growth
Performance of Broiler Chicks. Journal of Animal
Science Advances4(11): 1110-1121.
[39]Ojediran, T. K., Ajayi, A. F., Emiola, I. A., 2018,
Condensed Tannin in Two Varieties of Sorghum
(Sorghum bicolor): Effect on the Growth Performance
and Nutrient Digestibility of Broiler Chickens.

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 20, Issue 3, 2020
PRINT ISSN 2284-7995, E-ISSN 2285-3952
Scientific Papers: Animal Science and Biotechnologies,
51 (2): 26 -33.
[40]Ojediran, T. K., Abioye, I. A., Ajayi, A. F.,
Emiola, I. A., 2019, Replacement value of cassava
vinasse meal for maize on growth performance,
haematological parameters and organoleptic properties
of Japanese quails (Coturnix japonica). Acta fytotechn
zootechn, 22(1): 7–12.
[41]Olarinde, L. O., Ajao, A. O., Ajetombi, J. O., 2013,
A comparative analysis of small scale poultry and
piggery in Ogbomoso area of Oyo state. Proceedings of
the 8th annual conference of Animal Science
association of Nigeria, Minna, Niger state, Nigeria, pp
13-15.
[42]Onwuka, G. I., 2006, Soaking, boiling and
antinutritional factors in pigeon peas (Cajanus cajan)
and cowpeas (Vigna unguiculata). J. Food Process.
Preserv. 30 (5): 616-630.
[43]Oyediran, W. O., Dick, T. T., Owolade, E. O.,
Oluade, E. A., 2015, Contributions of Growth
Enhancement Support Scheme (GESS) programme to
food security and poverty alleviation of Agricultural
Cooperatives in Ogun State, Nigeria. Journal of
Educational Policy and Entrepreneurial Research
(JEPER). 2(6):13-22.
[44]Valenzuela, H., 2011, Pigeon pea: A multipurpose
crop for Hawaii. The food provider. March-April-May
edition, 1-8.
[45]Yisa, A. G., Yakubu, B., Edache, J. A., Danjuma,
M. N., Deme, H. I., 2013, Effect of graded levels of
toasted pigeon pea [Cajanus cajan (L.) Millsp] seed
meal diets on growth performance and carcass
characteristics of Japanese quails (Coturnix coturnix
japonica). Int. J. Poult. Sci., 12(2):121-125.
[46]Zuluf, C., 2020, Age of US farmers: Is the wrong
issue being addressed. Farmdoc daily (10): 35. Nigeria.
International Journal of Agricultural Policy and
Research, 3(12):412-418.

393

Scientific Papers Series Management, Economic Engineering in Agriculture and Rural Development
Vol. 20, Issue 3, 2020
PRINT ISSN 2284-7995, E-ISSN 2285-3952

394

