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ABSTRACT

A study of crop residues and agro-industrial by-piacts in Makurdi was conducted in June, 2008.
Interview schedule was administered to farmers imef communities in Makurdi Local Government
Area of Benue State, Nigeria. Fourteen (14) cropsidues and eleven (11) agro-industrial by-
products were identified. The crop residues wereuped under cereal crop residues (3), root crop
residues (5), legume crop residues (3), and fruib residues (3). All the sampled respondents kept
livestock and depend on the natural pasture as thain source of feed for their animals. The mean
stock number per farmer in this study was 14.0 fgoats and 10.2 for sheep with the highest
numbers being in the Agan community. Crop residuzslection in this area is done twice daily. The
source of crop residues in the area is generallps® to the farmers’ residence being 400 metres
away. Most of these crop residues are available artidized all the year round and are fairly
palatable to ruminant animal with a mean score of02 Palatable and very palatable crop residues
(with mean scores of 3.0 and 4.0, respectiyetonstitute 56.0%, while unpalatable materials
constitute only 8.0% of all the residues. Ma¥ the crop residues have low levels of anti
nutrients and are therefore suitable for livestof&eding.
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INTRODUCTION molasses from the sugar industries were
With the take off of the agro-industrial considered as pollutants and therefore burnt.
revolution in Nigeria, many agricultural and (lyeghe-Erakpotoboetal., 2002). Integration of
industrial by-products were produced in such livestock and crop residue allow resources to be
guantities that they constituted a problem of recycled more effectively in livestock production
waste disposal (Tegbe, 1981). In the late 1960'senterprise. Large quantities of crop residues
and early 1970’'s, local demand for agro- produced on private and government farms in
industrial by-products like groundnut cake, Nigeria are wasted year after year. Some are left
cotton seed cake and palm kernel cakes couldto rot in the field, which may improve soil
not absorb the available quantities. This fertility anyway, but most are burned. There is
prompted Fetuga and Ogunfowora (1976) to evidence that livestock fed with crop residues
advocate the exportation of these commodities.and agro-industrial by-products could achieve
These by-products have nevertheless, over thesubstantial weight gains (O’Donovah, 1979).
years, gained a lot of recognition in livestock The abundant supply of crop residues
feeding. and agro-industrial by-products at reasonable
Agricultural  by-products such as prices could enhance production and reduce cost
cassava peels, cocoa husks, maize cobs, an@f compounded feeds while not adversely
wheat offals among others are now widely used affecting the performance of the animals.
as animal feed. The trend has changed from theBecause of increases in human population and
situation in which these by-products were consequent high cost and demand for
considered as waste and are now beingconventional feedstuffs such as groundnut cake
converted to animal protein for human and soyabean meal, it has become increasingly
consumption. Gone also are the days whennecessary that alternative feed ingredients be
industrial by-products such as brewers spentfound to reduce the competition between, man
grains from the brewing industries, wheat and and livestock (lyeghe-Erakpotobet al., 2002).
maize offals from the flour industries and A major limiting factor in the use of these
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products is the presence of certain anti-
nutritional factors that militate against their
utilization (Adegbola and Omole, 1973).
Recently there has been growing policy
recognition of the role of non-conventional feed
resources in livestock production (FAO, 1999).
All ruminants depend on two major feed

resources. These are crop residues and agro-

industrial by-products and they play a significant
role in the nutrition of ruminant animals
(Agarwal and Verma, 1983).

There is very little information on the
actual availability and usage of crop residues and
agro-industrial by-products in the eastern part of
Nigeria compared to the northern part.

The knowledge of the availability and
utilization of crop residues and agro-industrial
by-products in the agro-ecological zones of
Nigeria is important for assessing the potential
of those resources. In spite of the increasing
importance of crop residues, there is paucity of
information on the crop residues available in
Benue State. Accordingly, research was
undertaken within the area to:

1. identify the crop residues and agro-
industrial by-products in use in the
traditional animal rearing systems in
Markudi rural communities.
determine the seasonality of
availability, preference rating, uses,
ease of availability and distribution of
identified crop residues and agro-
industrial by-products in the area.
estimate animal numbers among
farmers and identify the
constraints/problems encountered by
livestock farmers in crop residue and
agro-industrial by-products utilization
in Markudi rural areas.
evaluate the anti-nutrient factors in the
identified crop residues and agro-
industrial by-products.

MATERIALS AND METHODS

The study was conducted in five
communities in Makurdi Local Government
Area of Benue State. A semi structured
interview schedule and field visits were used in
this study. Five communities (Agan, Yaikyo,
Adaka, Akile, Wurukum) in Makurdi LGA were
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selected for the study. A total of 40 farmers (8
farmers per community) were randomly selected
and interviewed.

The information
interview schedule included:

required in the

0] The types of crop residues

(ii) Perceived animal acceptability and
palatability of crop residue

(iii) Distribution of crop residues

(iv) Availability and frequency of
collection of crop residues

(v) Seasonality of crop residues

(vi) Availability rating of crop residues
was based on mean scores to the
nearest whole number (Key: 1 =
scarce; 2 = moderately available;
and 3 = easily available)

(vii) Frequency of collection is the ratio

of the total number of collections
per community to the number of
farmers per community.
The interview schedule further typified the
respondents in terms of
(@) age, sex and name
(b) livestock holding per farmer
(c) problems encountered in crop residue
collection.
Chemical analysis:

The crop residues were dried in an air
tight oven, at 88C, and milled into ground form.
The anti-nutrients analysed included: tannin,
phytate, alkaloid and saponin. The method
described by Price and Butter (1997) was used to
determine the tannin content of the samplee
method described by Rachel (1979) was used to
determine phytateThe alkaloid and saponin
contents of the samples were determined
according to the methods described by Berley
(1969).

Statistics analysisThe data from the chemical
evaluation were analysed using the method
outlined for completely randomized design
(CRD) with 3 replications. Means were
subsequently separated using the standard error
of the difference between two means (s.e.d.)
according to Steel and Torrie (1980). The data
from the interview schedule were analysed using
means and percentages as described by Steel and
Torrie (1980).
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RESULTS groundnut haulms, cowpea haulms, brewers dry
The mean livestock holding per farmer grain, molasses, Brewers spent grain, palm

ranged from 2 to 40 goats and 2 to 50 sheep pekernel cake, banana peel, plantain peel are not

farmer in the study area (Table 1). The highestcommon in the five communities (Table 4).

mean livestock holding was obtained in Agan Mean score of frequency of collection
community with a mean of 30.13 (mainly small of crop residues and agro-industrial by-products
stock) and 1.6:1 for goat: sheep ratio. in five communities in Makurdi L. G. A.

Ninety eight percent (98%) of the indicated that majority of the farmers feed their
farmers were between 21 and 50 years old andivestock twice daily (Table 5). The distance
therefore sufficiently experienced to give from source of collection of crop residues for
reliable data (Table 2). Also all the sample most farmers are very close (Table 6).
respondents kept livestock and have the natural Most of the crop residues and agro-
pasture as the main source of feed for their industrial by-products are available and utilized
livestock. all the year round (Table 7). Residues from root

The study identified fourteen (14) crop crops are available all the year round, while
residues which were grouped into: cereal crops,those from the fruit crops are more available
root crops, fruits crops, and leguminous crops. during the dry season.

Eleven agro-industrial by-products were also Table 8 summarized the perceived
identified in the study area (Table 3). The most animal acceptability rating of crop residues.
frequently used crop residues (i.e. those with Generally, most crop residues are fairly palatable
mean usage>15%) across all the sampled with a mean score of 2.0 based on the rating
communities include: maize offal, yam peel and scale. Palatable and very palatable residues (with
cassava peels. mean score of 3.0 and 4.0, respectively)

Wheat bran, millet Stover, cocoyam constitute 56.0% while unpalatable constitute
peel, potatoes peel, potatoes vine, cottononly 8.0% of all residues. Cereal crop had
seedcake, beniseed cake, castor seed cakegreater number of crop residues.

Table 1: Summary of livestock holding per farmer pe community in Markudi local
government area

Numbef farmers sampled

Community sampled 1 2 3 4 5 6 7 8 Mean
GOAT
Agan 7 4 40 30 20 16 6 25 18.50
Yaikyo 4 24 5 2 20 10 33 13 13.75
Adaka 6 5 10 18 2 21 5 5 9.00
Akile 20 30 20 3 4 5 32 14 16.00
Wurukum 11 4 7 24 4 20 25 7 12.75
Mean 9.60 13.4 16.40 15.40 10.00 14.40 20.00 12.80 14.00
SHEEP
Agan 6 6 21 - 5 7 - 50 11.88
Yaikyo 3 16 4 4 - 7 2 7 5.38
Adaka 4 6 6 12 3 10 2 3 5.75
Akile 27 50 22 4 3 7 23 12 18.5
Wurukum - 3 5 18 2 32 10 6 9.5
Mean 8 16.2 11.6 7.6 2.6 12.6 7.4 15.6 10.2
GOAT AND SHEEP
Agan 13 10 61 30 25 21 6 75 30.13
Yaikyo 7 40 9 6 20 13 34 20 18.63
Adaka 10 11 16 30 5 31 7 8 14.75
Akile 47 80 42 7 7 12 55 26 34.50
Wurukum 11 10 12 43 6 52 35 13 22.75
Mean 17.6 30.2 28.0 23.2 12.6 25.8 274 28.4 24.15
GOAT: SHEEP RATIO
Agan 1.2:1 1:1.5 191 - 4:1 2:1 - 1:2 161
Yaikyo 1.3:1 1.5:1 1:25:1 2:1 - 1.4:1 16:1 1.9:1 6:2.
Adaka 151 1:1.2 161 151 15:1 2.1:1 251 1.6 161
Akile 117 117 1111 131 131 1:1.4 141 1.2 1:1.2
Wurukum - 1.3:11 1.4:1 1.3:11 2:1 1.6:1 251 1.2:1 31
Mean 1.2:1 1.2:1 141 2:1 3.8:1 111 2.7:1 1:2 4:1.
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Table 2: Age, gender, number of children, status ahtype of pasture in Makurdi
local government area.

Farmers’ characteristics Number of respondents #spfondents
Age
<20yrs 0 0
21-50yrs 39 98
51-80yrs 1 2
>80yrs 0 0
Sex
male 33 82.5
female 7 17.5
Marital status
married 27 67.5
single 13 325
No. of children
none 0 0
1-4 14 58.85
5-10 12 46.15
>10 0 0
Type of pasture
natural 40 100
sown 0 0
pure 0 0
mixed 0 0

Table 3: Distribution of crop residues and agro-indistrial by-products (% of respondents)

in Makurdi local government area

S/No Residues Agan Wurukum Akile Adaka Yaikyo
Cereal crop residues
1 Millet Stover - - - 25 25
2 Rice husk 7.5 125 5 25 7.5
3 Rice straw 5 5 25 - -
Root crop residues
4 Yam peel 125 10 175 175 175
5 Cassava peel 20 15 17.5 20 20
6 Cocoayam peel 25 - - 25 -
7 Potatoes peel 25 5 - 25 -
8 Potatoes vine 25 2.5 25 25 2.5
Fruits crop residues
9 Banana peel 10 25 5 7.5 10
10 Plantain peel 5 5 25 25 25
11 Orange peel 5 5 5 5 5
Leguminous crop residues
12 Groundnut haulms - - - - 25
13 Cowpea haulms - - - - -
14 Soyabean haulms 17.5 10 15 12.5 10
Agro- industrial by- products
15 Groundnut cake 175 15 25 75 25
16 Cotton seed cake - - - - 5
17 Beniseed cake 2.5 25 - - 25
18 Castor seed cake 5 - 25 25 -
19 Palm kernel cake 25 5 5 75 25
20 Brewers dry grain 10 5 5 - -
21 Molasses 25 25 7.5 5 25
22 Brewers spent grain 5 25 10 25 25
23 Rice bran 15 10 15 125 10
24 Maize offal 125 175 15 175 125
25 Wheat bran - - - - 5
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Table 4: Mean scores of the availability of crop reidues and agro-industrial by-
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products in sampled communities dlakurdi Local Government Area (to the

nearest whole number)

S/No Residues Agan Wurukum Akile Adaka Yaikyo Mean
Cereal crop residues
1 Millet Stover - - 1 0.0
2 Rice husk 1 1 1 - 1 1.0
3 Rice straw 2 2 1 2 1 16
Root crop residues
4 Yam peel 2 2 3 3 3 3.0
5 Cassava peel 3 2 3 3 3 3.0
6 Cocoayam peel 1 - - 1 - 0.0
7 Potatoes peel 1 2 - 1 - 1.0
8 Potatoes vine - - - - 1 0.0
Fruits crop residues
9 Banana peel 2 1 2 - 1.0
10 Plantain peel 2 - 2 2 2 2.0
11 Orange peel 1 3 2 1 2 2.0
Leguminous crop residues
12 Groundnut haulms - - - - 1 0.0
13 Cowpea haulms - - - - 1 0.0
14 Soyabean haulms 2 1 1 1 1 1.0
Agro-industrial by- products
15 Groundnut cake 3 3 1 - 2.0
16 Cotton seed cake - - - - 1 0.0
17 Beniseed cake 1 1 - - 1 1.0
18 Castor seed cake 2 - 1 1 - 1.0
19 Palm kernel cake 2 - 2 2 - 1.0
20 Brewers dry grain - 2 2 - 1.0
21 Molasses 1 - 1 1 - 1.0
22 Brewers spent grain 1 - 1 - - 0.0
23 Rice bran 2 1 2 2 1 2.0
24 Maize offal 2 3 2 3 1 2.0
25 Wheat bran - - - - 1 0.0
Key: 1= Scarce

2 = moderately available
3 = easily available

Table 5: Mean score of frequency of collection ofrop residues and agro-industrial by-
products in five communities in Makedi L. G. A (To the nearest whole number)

Mean score of frequency of collection

Farmer/respondent Akile Yaikyo Wurukum Agan Adaka eam
1 1 1 2 2 2 2
2 3 1 2 2 2 2
3 2 2 1 2 3 2
4 1 2 1 2 4 2
5 2 3 2 4 2 3
6 2 2 2 1 2 2
7 4 2 4 2 4 3
8 4 4 4 1 3 3
Mean 24 2. 2. 2 2.8 2.
Key: score frequency of collection

1 once daily
2 twice daily
3 thrice daily
4

more than three times/day
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Table 6: Mean score of distance from sougaf crop residues and agro-industrial by-products
collection in five commutres of Makurdi L. G.A (To the nearest whole numlers).

Farmers/respondents Akile Yaikyo Wurukum Agan Adaka Mean
1 3 4 1 3 4 3
2 4 4 4 3 3 4
3 3 4 4 4 3 4
4 4 4 3 3 4 4
5 3 4 4 3 4 4
6 4 3 3 4 3 3
7 4 2 3 4 3 3
8 4 4 4 4 3 4
Mean 3.6 3.6 3.3 35 34 3.6
Key: score Distance from source of crop residues
1 very far ovdm
2 far away 800m-1km
3 close 400m-800m
4 very close less than 400m

Table 7: Time (seasonality) of availability of cropresidues and agro-industrial by-
products in Markurdi local governmemarea.

SIN Residues Months
Cereal crop residues
1 Millet stover 4-9
2 Rice busk 1-12
3 Rice straw 1-12
Root crop residues
4 Yam peel 1-12
5 Cassava peel 1-12
6 Cocoyam peel 1-12
7 Potatoes peel 1-12
8 Potatoes vine 1-12
Fruits crop residue
9 Banana peel 11-2
10 Plantain peel 11-2
11 Orange peel 11-2
Leguminous crop residues
12 Groundnut haulms 4-11
13 Cowpea haulms 1-8
14 Soyabean haulms 1-12
Agro industrial by products

15 Groundnut cake 1-12
16 Cotton seed cake 1-12
17 Beniseed cake 4-9
18 Castor seed cake 9-10
19 Palm kernel cake 1-12
20 Brewer dry grain 1-12
21 Molasses 1-12
22 Brewers spent grain 4-8
23 Rice bran 1-12
24 Maize offal 1-12
25 Wheat bran 9-1

* Months: 1-12 represent Januaripézember
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Table 9 summarized the problems encounteredmolasses having the highest phytate content
by livestock farmers in crop residue collection in compared with brewers spent grain, cassava
the area. Bulkiness of material and bad road inpeel, groundnut cake, maize offal, rice bran,
the area of collection featured prominently. soybean husk and yam peel. Saponin contents of
Other problems included high cost of the crop residues varied significantly among the
transportation, termite  infestation,  high crop residues with brewers spent grain giving the
purchasing cost, lack of good storage and highest percentage of saponin compared with
preservation, fire incidence and inclement cassava peel, groundnut cake, molasses, maize
weather. offal, rice bran, soybean husk, yam peel but was
The alkaloid contents of the crop similar with rice husk. Tannin contents varied
residues varied significantly among the crop significantly among the crop residues with
residues and agro-industrial by-products with cassava peel giving the highest percentage of
molasses giving the highest alkaloid content tannin compared with molasses, maize offal, rice
compared with soybean husk, brewers spentbran, soybean husk, yam peel, rice husk but was
grain, cassava peel, groundnut cake, maize offal similar with brewers spent grain and groundnut
rice bran, but were similar to yam peel (Table cake.
10). Phytate contents of the crop residues varied
significantly among the crop residues with

Table 8: Perceived animal acceptability rating ofdentified crop residues and agro-
industrial by-products in Makurdilocal government area.

S/No Residues Perceived acceptability rating (schié)
Cereal residues

1 Millet stover 2
2 Rice busk 4
3 Rice straw 4
Mean 3

Root residues
4 Yam peel 4
5 Cassava peel 4
6 Cocoyam peel 2
7 Potatoes peel 3
8 Potatoes vine 3
Mean 3

Fruits residue
9 Banana peel 2
10 Plantain peel 2
11 Orange peel 2
Mean 2

Leguminous residues
12 Groundnut haulms 3
13 Cowpea haulms 1
14 Soyabean haulms 2
Mean 2
Agro industrial by products

15 Groundnut cake 4
16 Cotton seed cake 2
17 Beniseed cake 2
18 Castor seed cake 2
19 Palm kernel cake 4
20 Brewer dry grain 3
21 Molasses 3
22 Brewers spent grain 3
23 Rice bran 4
24 Maize offal 4
25 Wheat bran 1
Mean 3

Key: scale Acceptability rating

little
average

good
very good

A WNPE
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Table 9: Problems encounted by livestock farmers igollection of crop residues and
agro-industrial by-products in Makudi local government area.

Percentages of respondents

S/N. Problems Akile Yaikyo Wurukum Agan Adaka eans
1. Bulkiness of materials 15 15 12.5 10 15 513.
2. High cost of transportation 20 10 7.5 10 15 12.5

3. Badroads 15 15 10 15 10 13.0
4. Lack of good means of 175 7.5 _ 25 125 8

storage and preservation

5. Fireincidence 5 - 10 7.5 7.5 6
6. Termite infestation 12.5 7.5 7.5 7.5 10 9
7. High purchasing cost 7.5 7.5 5 125 7.5 8
8. Inclement weather 25 - 5 12.5 7.5 5.5

Table 10: Anti-nutrient component of some crop regslues and agro-industrial by-
products (%) found in Makurdi lo@l government area.

Residue alkaloid phytate saponin tannin
Brewers spent grain 0.0023 0.0180 5.1803 1.953
Cassava peel 0.0027 0.0333 1.0503 2.219
Groundnut cake 0.0030 0.0130 3.3697 2.178
Molasses 0.0053 0.0840 4.9427 0.096
Maize offal 0.0023 0.0103 4.4107 1.065
Rice bran 0.0027 0.0117 3.5077 1.427
Rice husk 0.0027 0.0283 5.1593 1.317
Soybean husk 0.0020 0.0177 3.8403 1.672
Yam peel 0.0040 0.0127 3.9493 1.823
s.e.d. between 2 residue means 0.0007 0.0170 70.030 0.1587
DISCUSSION cake. In sheep and cattle, dietary tannin levels of

The mean animal number per farmer 2 and 5%, respectively, have been reported to
in this study which was 14 for goats and have adverse effects on digestibility (Meleod,
10.2 for sheep was higher than the result of 1974). Most of the crop residues are below this
Edokwe (1991), Orok and Duguma (1987) and level of toxicity. Phytate level of crop residues
Onyeonagu and Asiegbu (2008) who reported 10and  agro-industrial by-products  were
goats and 9 sheep in the old Anambra, 11 goatsconsiderably lower than those reported by
and 9 sheep in the old cross river state and 5Rachel (1979). These levels are unlikely to have
goats and 1 sheep in Nsukka, respectiv@lye any adverse consequence in ruminants although
14 crop residues identified in Makurdi in this they could be of dietary importance to
study compared favourably to the value by monogastric animals since they lack the phytase
Ayoola and Ayoade (1991) who reported needed to break down the phytin to release
fifteen crop residues in the northern paft o phosphorus. Alkaloid levels of crop residues
Nigeria. This study provides livestock managers were considerably lower than those reported by
and feed production experts in the area an in(Berley, 1969). Tilley and Terry (1963) reported
depth information on crop residues in the area.that most crop residues contain saponin.
As a result of the proximity of the source of the However, the quantities of saponin produced by
collection of residues, most farmers feed their the crop residues and agro-industrial by-products
livestock twice daily to satisfy the increasing are too low to pose major animal health
feed requirement of the ruminants. All Year problems (Tilley and Terry, 1963).
round (all season) availability of crop residues
and agro-industrial by-products obtained in this CONCLUSION/RECOMMENDATION
study agrees with the report of Ayoola and The present study reveals the possibility
Ayoade (1991). Bulkiness of materials and bad of integrating crop residues and agro-industrial
roads ranked high among the problems of cropby-products in livestock production enterprise.
residue utilization in the area. Ayoola and Fourteen crop residues and 11 agro-industrial
Ayoade (1991) noted that farmers prefer natural by-products were identified. Most of the crop
pasture because of the problem of bulkiness ofresidues are available and utilized all the year
crop residues materials and the problem of badround. The crop residues and agro-industrial by-
roads in Nigeria. products have low levels of anti nutrients and are

The tannin contents of most crop therefore recommended for livestock feeding.
residues considered are lower than 2% reported
in sorghum grains (Price and Butter, 1997) with
the exception of cassava peel and groundnut
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