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EDITORIAL

ARNAB'S FUTURE IS BRIGHTER NOW THAN EVER BEFORE

March 1983Date .

Most of our readers missed the ARNAB Newsletter in 1982. Like most
growing organizations, ILCA had to take stock of its past performance
(through the Quinquennial Review of 1982) and realign its future
priorities. This exercise caused a temporary break in the publica
tion of the ARNAB Newsletter.

Early this year (1983), the activities of ARNAB resumed in
earnest and the scientific secretary was able to visit eight
institutions in East and West Africa to discuss with them their on
going research, their past achievements, adoption rate of their
research findings and their plans for the future. During this
mission, material was collected en route to sustain future lively
issues of the Newsletter. It became apparent that the field adoption
of technological advances was lagging behind research efforts. The
editor would therefore welcome readers' views on which way we should
go to make crop residue research applicable to the majority of
African smallholder livestock producers.

Following the earlier successes of Backmann, Lampilla,
Wilson and pigden and the McGill group on the use of alkalis etc.
to ameliorate the feeding value of coarse roughages, many countries
including some in Africa have intensified their research into the
use of alkalis to increase the feeding value of the available local
crop residues. Excellent research results have been obtained in
this quest but the application rate in all sectors of the livestock
industry in Africa is negligible.

There are also orthodox research workers who are looking
into ingredient complimentarity in crop residues and agro-industrial
by-products as means of compounding whole rations for livestock
nutrition.

Considering the African situation where livestock are
largely grazed (nomadic system), stall-fed with available crop
residues (mixed farmers) or released to scavenge on abandoned fields,
should we not look into the potential of leguminous plants (haulms,
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browse t hedge rows or fodder banks) as components of the feeding regimes?

At the subhurnid station in Kaduna, Nigeria, ILeA scientists,
in collaboration with the National Animal Production Institute and
the Federal Livestock Division have devised an ingenious way of
establishing and maintaining legume-grass fodder banks for dry season
feeding. Initially, the banks were surface SO\vn with two varieties
of Stytosanthes (S. hamata cv Verano and S. guianensis var. Cook) which
gave good yields of 4-6 tannes of dry matter per ha with crude protein
content of over 13%. Controlled grazing, using the high quality
forage legumes as a supplement rather than a substitute for national
pastures, improved the utilization of coarser feeds and resulted in
higher yields and liveweight gains comparable to feeding regimes when
expensive concentrates are employed.

Adoption of this technique in the Kaduna area was. spontaneous
and individual farmers have reserved portions of their 4-6 ha plots for
fodder bank establishment. Subsequent cropping of the banks produces
higher yields than usual since nitrogen fixed by the legumes contributes
to the crop nutrition. Re-seeding the banks is accomplished by the
grazing animals themselves through scattering of viable seeds in the
dung as the animals graze.

ILeA scientists have adopted a slightly different approach
in Niono (Mali) and Ibadan (Nigeria). Cereal crops are undersown or
alley cropped with suitable leguminous fodder or browse plants. The
after-harvest standing stalks are grazed with the legumes with
excellent improvements in animal productivity.

At Addis Ababa in Ethiopia~ ILeA scientists have collected
and screened a large variety of TrifoZium species indigenous to the
highlands of Ethiopia. Active research is underway to establish
the synergistic nutritional effects when these legumes are fed in gra
ded quantities in combination with cereal crop residues to ruminant
livestock. Preliminary results indicate that total dry matter intake
and organic matter digestibility of the combined (basal poor quality
hay) and supplemental Tl~fotiwn hay increase linearly when the legume
is fed at graded levels.

NETWORK NEWS

Hig?fights of Scientific Secretary's visits

Nairobi, Kenya: - Prof. J.A. Kategile (formerly at tIle University of
Dar-es-Salaam) has taken up appointment with the IDRC as scientific
officer responsible for eastern and southern Africa. He will still
be very much concerned with crop residues research albeit in an
advisory role.

At the University of Nairobi, Kabete, Dr. A.N. Said became
interested in crop resi~ues research as far back as 1969. His earlier
work looked into the potential of sisal waste as ruminant livestock
feeds. Later, Dr. Said studied the uses of cottonseed. cake, cereal
by-products and molasses as protein and energy sources for coarse
roughage-based diets. On the alkali treatment scene, various members
of the department have carried out research on the use of sodium
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hydroxide,' hydrous and anhydrous ammonia, soda ash', carbide sludge,
magadi salt (sodium sesuioxide) and urea as treatment alkalis for
corn cobs, maize stover, vIlle-at, barley alid rice strav1S 2 ~.

Future research will look into simpler ways of using urea
as treatment alkali and a non-protein-nitrogen source. Straight~

forward-supplementation of roughage based diets with agro-industrial
cakes will continue to be studied.

TANZANIA

University_of Dar-es-Salaam, Morogoro Camp~

Past work at this centre modified the alkaline treatment procedures
to on-farm application (assuming the reagents and equipment can
be procured). These included the "dip and drain sodium hY4r()~~dei

treatment procedure", simultaneous harvesting and treatment p'rocedure
with a rear-mounted flail harvester and ammoniation of la;ge he~ps

of straw with ammonia gas or urea. Most of the cormnonly-aVa-ila:ble
cereal residues were tested and the product assayed in vivo and in
vi'tro with varying degrees of success ~ Future plans are to
supplement crop residue based dairy cattle rations with copra,
simsim, sunflower, kapoc and cottonseed cakes in the Moshi and
Kilimanjaro cereal producing areas in Tanzania.

CAMEROONS

Institut de Recherches Zootechnigues, Nkolbisson

Earlier work at this centre evaluated the substitution
levels of maize and rice by-products into complete beef fattening
rations (Nkolbisson) and sheep and goat rations (Hankon). Am,png the
on-going research are proj ec ts o~: '~"'~':J .

,Value of 'cereal by-products and different protein sources
in milk 'production rations (Bambui);

Utilization of different legume plants, cassava and other
high quality forage protein sources in sheep and g~~tfeeding

(Nkolbisson) ;

Utilization of coffee/cocoa by-products in sheep and goat
rations (Nkolbisson); and

Supp~g,mentation \vith cottonseed cake for maintenance of
sheep and go~,t~Con pastures &

Leuaaena Zeuco(jephala is "be-ing- evaluated as a protein source for
dairy cattle--a'nd incorporatiott-"ra~es of,.j>t,."fu and molasses are being
assessed for' swine rations II Thesest!ldie's .are to be expanded to'
include potential uses of coffee: wastes:.!1rtd banana by-products in
cattle rations." is

_c' 'r
" ;-".
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SENEGAL

Ecole Inter-Etats des Sciences et Medecine V€terinaire (EISl1V), Dakar

EISMV, in collaboration with the Laboratoire national de l'elevage et
de recherches veterinaire (LNERV) and the Institut senegalais de
recherches agricoles (ISR..t\) have carried out extensive research into
the use'of peanut husks, bran and molasses as components of beef
fattening rations. As. a result of these studies, the Societe de deve
loppement de l'elevage dans la zone Sylvopastorale (SODESP) has been
finishing steers at the Kent': Massar feedlot on crop-residue based
rations for the Dakar abattoirs. Even though a number of feedmills '
are either planned or are already in operation, the current prices of
oil cakes and haulage costs for bulky cereal residues do not augur
well for the future unless raw material prices are reduced.

GHANA 1\..ND NIGERIA

University of Ghana, Legan; University of Tie, lIe lie ~

These forest-belt based Universities have geared their research to the
potential of cash crop (cocoa, cassava, palm and copra) processing
by-products in both ruminant and monogastric animal nutrition. At
lfe a recent grant by the government will enable researchers to in
tensify their investigations on dried cocoa husk incorporation rates
in ruminant rations. A variety of cereal crop residus and grasses
will be fed to provide bulk and minimize the slimy nature of the husk
meal. Earlier results indicate that the husks can replace over 30%
of the grain component in beef fattening rations without any reduction
in 'tveight gain.

Similar evaluation trials of the husks have been carried out
at the University using sheep and goats. Cocoa-husk based rations
are currently being tested with swine.

IDRC ORGANIZES A RESEARCH WORKSHOP ON "FEASIBILITY OF BY-PRODUCT AND
NON~CONVENTIONAL FEED UTILIZATION FOR A..~IY!AL PRODUCTION"
(Nairobi, "Ke,t;lY,C;l; '$ep~embeF 26-30, 1982)

The workshop focussed on the practical application of by-product and
non-conventional feed research achievements in productive animal
feeding systems. There have been many breakthroughs in terms 6f
improving the nutritive value of by-products and non-conventional feeds.
These include physical treatments (drying, soaking, grinding, chopping,
pelleting~ high steam treatments etc.); chemical treatments, micro
biological procedures (ensilage of straw, wet or fresh crop wastes
such as citrus pulp, coffee pulp and sugar cane tops) and supplemen
tation of by-product based rations with energy (molasses), protein
and non-protein nitrogen sources. Appreciable increases in voluntary
intake t digestibility and improved nut~ient use reflected by increases
in animal performance (weight gain, .milk production) have been
reported as a result of employing these techniques.

The workshop reviewed and recommended research methodologies
appropriate to a specific by-product or non-conventional feed for
different animals and users (small-scale farmers, large-scale farmers •
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and feed mill operators). The basis of these recommendations were
economic feasibility and the ease of adapting the procedure to the
prevailing animal feeding system. On-farm research (OFR) was p~n

pointed as the surest way of monitoring the success of any given
feeding regime. OFR was emphasized for the identification of pre
viously unrecognized constraints faced by farmers in the use of by
products, e.g. absence of straw-chopping equipment, tools for
ensilage etc.

Several participants commented on the difficulties faced in
OFR. These included problems in blocking treatments to remove
differences due to flock size, family and village influences. Farmers
were found to interfere with the management of untreated animals'"
where treatment differences were substantial.

The need for more precise national inventories of by-product
availability and demand was raised. It was stressed that, while these
inventories could be prepared from existing statistics, care should
be taken to include seasonality, alternate uses and costs.

STUDIES ON THE NUTRlfIVE VALUE OF MAIZE BY-PRODUCTS IN AFRICA

1• Experiments conducted in Ken~a.

Maize (Zea mays L.) is perhaps the connnonest cereal crop cultivated
throughout Africa. Maize stover production in Kenya alone is
est~ated to be five hundred thousand metric tonnes annually (Said et
aZ> 1982). The principal by-products of the maize plant, namely the
stover, cobs and bran~ are used at different intensities as livestock
feeds. Maize bran is used to feed household poultry, pigs, sheep and
goats. If fed, maize stover and cobs are offered in the un-processed
form. Current research has focussed on pretreating maize by-products
(among other coarse roughages) to improve their nutritive value for
ruminant livestock nutrition.

The follo"ling surmnaries (and others to fol1o\ol in ',later
ed'itions) will present results of experiments conducted in various
parts of Africa, basically in tabular form with the hope that readers
will form their own conclusions.

In Kenya t Kevelenge (1978) compared the nutritive value of
green maize stover, maize cobs, whole sugar cane and sugar cane tops
using Romney marsh wethers (1-2 yrs) as assay animals. The cobs and
stover were mixed with Chlo~is gayana hay in the ratio of 60:40 but
the sugar cane tops and whole cane were fed as the sole feed. Mean
nutrient composition, digestibility and animal performance data are
presented in Table 1,

At the Kitale Agricultural Station in Kenya, Nang'ole (1979)
compared the nutritive value of maize cobs (ground to pass through a
6 mm screen), NaOH or Magadi (sodium sesquioxide salt) treated maize
cobs in a 2 x 3 factorial using Romney wethers. Levels of NaOH and
Magadi salt applied were 4.5 g/100 g cobs and 9.0 g/lDO g ground cobs

(The Scientific Secretary acknowledges the kind permission of the
IDRC to abstract the above article from the conference notes).
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CHEMICAL COMPOSITION, DIGESTIBILITY AND INTAKE OF GREEN }IAIZE STOVER,
MAIZE COBS,\fHOLE SUGAR CANE AND SUGAR CANE TOPS FED TO SHEEP

Chemical composition Digestibility coefficient Intake (digestible)

Stover Cobs 't>1. cane Tops Stover ·Cobs W.. cane- Tops Stover Cobs \'1 .. calle TOl)S
I-

...----~---_.- -----*-"

Dry matt.er 94.4 94;;6 94.0 97.4 63 .. 8 60.0 60.8 54.3 til .8 19.9 13.7 28.8

Organic matter 91 .. 9 ~8.7 97.8 90.4 '-63 .. 8 60.6 62.9 56.2

c. protein' 8.5 2.0 2.4 4.7 52.4 .< 37.7 -25 .. 1 37.7 2.6 0.9 -0.2

ADF 36 .. 3 47.6 27 .. 5 43.1 -
NDF 60.9 86 .. 7 40.6 63.3 -'

24.6 20.2
Q\u. Cell. - 39.1 13 .. 1

Lignin 4.L. 5.8 4.9 5.0

Ash 8.1 1.3 2.2 9.6

Energy (Kcal/g) 4.3 4.4 3.9 3.5 63.9 51~.8 58 .. 7 52.4 183.3 70.5 51 .3 lO5~3

,-_. __._- --'-

-TABLE 2

\ ANlMAL rERFORHANCE DATA

Mean initial
wei~ht (kg)

DailY:,wt. change (kg)

Intake/gain/loss

.Stover

38 .. 2

35.0

346.9

.Cobs

4389

-11.0

679.5 .

.W.Cane

31 .5

-51.0

50.2

_TOpS

42.6

- 1.,0

659.3
__"4 _
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respectively. Treatment time was 24 hrs using one litre of solution
per ~g dry matter. Chemical composition and in vivo digestibility
coefficients of the test feeds are as show~ in Table 3.

TABLE 3
CHEMICAL COMPOSITION Al~D DIGESTIBILITY OF GROUND

MAIZE COBS TREATED WITH NaOH OR MAGADI SALT

Chemical composition (%)

Ground Ground cobs NaOH- Magadi-
cobs + 1 1 H 0 treated treated

Crude protein 1.72 1.52 1.83 1. 78

Organic matter 98.67 98.45 93.36 91.20

NDF 70.55 71.02 60.52 63.34

Cell contents 29.45 28.98 39.48 34.66

ADF 57.01 56.61 53.85 54.14

Hemicellulose 13.54 14.41 6.67 . 11.20

Cellulose 45.34 4ft .45 44 0 22 42.54

Lignin 11.67 12.16 9.63 11.20

Silica 0.51 0.67 L 10 0.64

Digestibility coefficients (%)

Dry matter 44.68 54.16 61.57

Crude protein 28.02 16.98 18. 17

NDF 57.01 55.06 64.98

ADF 53.04 47.97 63.09

Cellulose 57.21 53.37 66.67

In another experiment J Nang'ole (1979) studied the interaction between
particle siz'e t chemical treatment and in vivo digestibility of the
corn cobs. The cobs were ground to pass through either a 6 or 10 rom
screen before the treatments were applied. His results are shown
in Table 4.
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. . TABLE 4
DJ:GESTIBILITy'COEFFICiENTS OF MAIZE COBS GROUND TO PASS
THROUGH EITHE'R. A 6 OR 10 rom SCREEN; TREATED l~ITH EITHER'

SOD IUM H'lDROXIDE OR MAG-A.D I SALT AND FED TO SHEEP

.--: ..:-;

Screen size 10 nnn 6 nun--
Treatment Water NaOH Magadi Water NaOH Magadi

Dry matter 46.04 53.14 56.09 43.32 53. 18 67.04

Crude protein 23.37 23.82 24.54 32.70 9.43 14.21

NDF 51 .99 53.20 54.90 50.02 56.94 70.• 05

ADF 56.65 46.90 59.41 52.43 49.04 66.78

Cellulose 57.70 53.33 63.46 56.73 53.41 69.85

In a separate experiment Friesian steers and heifers (av. age 9 months
and avo wt. 110 kg) grazing a mixed pasture of Setaria, Desmodium
and Silver leaf were offered either 'NaOH or Magadi treated ground
(10 mm screen) maize cobs ad lib. Three heifers and three stee~s were
put on each diet and records were kept for 91 days.

Animals on the control, NaOH and Magadi treated cobs gained
380, 480 and 500 g per day, respectively. The respective maize cob
intakes and feed conversion efficiencies.were 3.35, 5.11 a.nd 2.56 kg/day
and 8.85, 10.94 and 5.12 kg/kg gain. Tubei (1982) fed Dorper sheep
(6-8 months, aVe wt. 28.5 + 5.3 kg) 400 g commercial dairy cubes plus
~urea molasses mixture (ML~) as a basal ration. In addition, .he fed
'either 4% ammonia treated ma.ize cobs or maize stover ad Zib. Ten
:animals were put on each treatment and the experiment lasted 91 days.
:The pertinent results are summarized in Table 5.

Daily dry matter intake and body weight gains on the U-MC,
;NH-MC, U-MS and NH3-MS were 25.3,41.5, 23.6, 28.4 g/t~O.75 per day and
78.6, 128.5, 61.2 and 87.8 g/day •

.References

1. . Kevelenge, J.E.·E. 1978. Thenutri·tivevciZue of'fou.rarabZe
far.m by-products commonZy fed to dairyaattte by SmaZZ~8cate
farmers. M. SCI thesis presented to the University of
Nairobi, Kabete, Kenya.

2. Nangfole, F.N. 1979. Nutritive value of t~eated maize cobs.
M. SCI thesis presented to the University of Nairobi,
Kabete~ Kenya ..
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TABLE 5

C~1ICAL CO~~OSITION OF UN-TREATED 11AIZE COBS (U-MC),
AMMONIA TREATED t1AIZE COBS (NH3-HC)-,UN-TREi\.TED HAIZE .

STOVER (U-MS) AND AJ.'1t10NIA TREATED MAIZE STOVER (NH
3

-HS)

U-MC NH -MC U-MS NH3-MS
3

Organic matter 96.6 97.0. 93.6 93.7

Crude protein 2.2 7.5 6.3 8. 1

Crude fibre 37.5 36. 1 37 .1 34.9

Ether extracts 1.4 3. I 2.3 3.7

NFE 55.6 50.3 48.0 47.1

Ash 3.4 3.0 6.4 6.3

Chemical composition of the complete

'diet (above plus dairy cubes)

Organic matter 98.4 97.0 93.6 . 92.5

Crude protein 9.9 12.4 8.7 13.3

Crude fiber 29.3 29.5 34.3 32.3

Ether extract 3. 1 3.0 4.0 4.0

NFE 52.6 50.6 45.1 43.; 1

Ash 5.2 4.6 7.8 7.5

GE (Kcal/g) 4.2 4.2 4.3 4.3

Digestibility coefficients

Dry matter 55.0 61.,2 ,56. 1 58.9

Organic matter 65.7 62.5 56.1 61 .0

Crude fiber 65.7 62.9 68.5 70. 1

Crude protein 49.5 46.7 36.6 39.8

Ether extract 57.9 67.2 44.7 67.4

NFE 58.8 68.3 48.4 57.2

NDF 60.2 63.0 62.2 . 68.2

N-Balance 4.6 5.4 6.7 6.4
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3. Said, A.N., Sundstol, F.) Tubei, S.K., and Musimba~ tv.K. 198Z.
The most promising results for the use of by-products for
ruminant feeding in Kenya. Paper presented at the IDRC
workshop on Feasibility ofby-produat and non-aonventional
feed utiZization for animaZ production held in Nairobi,
Kenya on Sept. 26-30, 1982.

4. Tubei, S.K. 1981. AZ.kali treatment of maize aobs and maize
stover to improve theirnutpitive vaZue. M. SCI thesis
present~d to the University of Nairobi, Kabete, Kenya.

TECHNIQUE TALK

In vitro techniques using either rumen fluid or cellulase en~yme to
estimate digestibility of forages.

In many research programmes, there is the need to determine the
digestibility of large numbers of samples of pasture, hay or straw.
It is difficult to analyse many samples in feeding trials which
involve large n~~bers of animals, amounts of equipment and inputs of
labour. Such trials are slow and they require large quantities of
feed. In vitpo assays have been developed for estimating the
digestibility of forages.

Numerous studies have been made in which in vivo digestibility
has been correlated with the results of various chemical and micro
biological determinations. The highest correlation with in vivo
digestibility has been the two-stage in vitpo tec4nique developed by .
Tilley and Terry (1963). This technique, although developed for
temperate pastures, has also proved satisfactory for tropical species
(McLeod and Minson, 1969a) and grass-legume mixtures (McLeod and

. Minson, 1969b). The method involves successive incubation of the sample
with rumen fluid for 48 hrs followed by acid pepsin for another
48 hrs. '

More recently, an in vit~o technique involving the incuba
tion of the forage sample with acid pepsin for. 48 hrs followed by
incubation with a cellulase enzyme for another 48 hrs has been used.
The accuracy of this pepsin-cellulase method for estimating dry matter
digestibility of grasses and legumes in vivo has been assessed by
McLeod and Minson (1978). The standard error involved in predicting
in vivo digestibility was found to be comparable with that using the
Tilley and Terry rumen fluid method. Dr J. Lam~ourne, who is a
colleague of Minson and McLeod at the Cunningham Laboratories in
Brisbane and is currently seconded to ILeA as Director of Research,
has stoichiometrically reduced the volumes of forage sample (150 mg),
pepsin and cellulase solutions (10 ml) with very little loss in the
accuracy of the assay procedure. This reduction in volumes saves on
reagents and increases throughput.

The in vit:po teclutl.ques are a.lso useful in screening changes
in potential digestibility of forage that has been subjected to
physical, chemical or biological treatment. However, there are
limitations in the estimates once such treatments have been imposed.
Numerous studies have illustrated that in vitro organic matter
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digestibility estimates of sodium hydroxide treated forage overesti
mate actual in vivo digestibility. The discrepancy occurs due to
the fractional digestion rate (fraction of the organic matter in the
rumen digested per day) of treated material in the recticuio-rumen
and in the fractional passage rate (fraction of the organic matter
that flows to the omasum per day) of undigested cell walls from the ,

. recticulo-rumen. The increase in fractional passage rate may result
from increased intake and/or effects of the alkali treatment on the
rate of fluid flow. These effects indicate that extreme care should
be taken in interpreting in vitpo estimates of the digestibility of .
trea~ed forages •.Where possible, appropriate in vivo estimates spould.
be made., A comparison of the two in vitpo techniques reveals that each

.has some;' advantages and disadvantages. It is necessary. with both
methods to include standard samples (usually three of different
digestibility) of known in vivo digestibility or that have had their
in vitro digestibility. determined several times. These provide
estimates of digestibility that deviate from values obtained in vivo.
These results can also vary slightly from run to run. This is.
especially true of the rumen fluid method. The standards can be used
to correct these effects if it is desired. Their major use is to
indicate whether·the procedure was carried out correctly.

With the Tilley and Terry rumen fluid method, it is necessary
to keep and maintain r~men fistulated animals l/, normally fed a
uniform, standard medium or high quality diet. The diet needs to be
uniform to ensure a reasonable level of enzyme activity in the rumen
fluid, and it needs to be uniform to ensure that the fluid collected
for different runs has similar characteristics. Rumen fluid for this
method should only be taken from animals that have been fed the uniform
diet for at least three to four weeks. There is no need to maintain
fistulated animals for the pepsin-cellulase technique. but it is
necessary to purchase a reasonable stock of the cellulase enzyme to
avoid any variability in activity that might occur between. different
batches or suppliers. ~{hile the initial cost of the enzyme may be
high, the cost per sample analysed is reasonable.

The pepsin-cellulase technique yields less variable results
than the rumen fluid procedure, so it is possible to analyse samples
in duplicate whereas triplicate determinations are required for the
rumen fluid method. This has' obvious advantages in the number of
samples that can be assessed.

1/ To obvtate the need for rumen fistulated animals, scientists at the
ILeA HQ in Addis Ababa have routinely obtained rumen fluid using a
stomach tube connected to a cylindrical seiving device. The stomach
tube is hooked to a vacuum pump via a series of conical filtration flask
traps. When the pump is started, rumen fluid is drawn into the first
receiving flask. If a stiff polyester tubing is used. rumen fluid can
be obtained from variou~ locations of the rwnen by re-directing the
connecting tubing.
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The Tilley and Terry method can be varied tb'measurechanges
in the rate of digestion which might occur when supplements, such'as
nitrogen and minerals are added to forage. For .example; '·the digesti
bility measure could be made using several different times of incuba
tion with the rumen fluid (e.g. 6, 12, 24 hrs). This may indicate
changes in the rate of digestion as well as potential digestion. The
pepsin-cellulase method is unlikely to measure responses in the same
way. Another disadvantage of the pepsin-cellulase procedure is that
it underestimates the digestibility of feeds rich in starch and
lipids since neither pepsin nor cellulase will attack these components.

For most purposes where forages are to be used as feeds for
ruminants, the measurement' of nitrogen content and an in vitro diges
tibility provides a meaningful description of the quality of tlle';"
forage. Other commonly used chemical descriptions of forages such as
the proximate analysis or van Soest detergent analysis (Goering and
van Soest, J970) may be of less value than in vitro .digestibility ,
measurements. Al though in vitro assays are very useful in screening'-'
forages, it must be remembered that for final information about a:'>·
particular sample, an animal feeding trial must be carried out.

\.\
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EDITORIAL

TOWARDS RESOLVING SMALL SCALE FARMERS' LIVESTOCK FE.I!-.B-RIt€:;....p~BH~----..J

Traditionally. ruminant livestock feed resources in Africa are based on

rangeland grazing and on cOlnmunal grazing wi thin sedentary arable

farming systems supported by crop residue feeding and scavenging.

Intensive cultivated pasture development has been almost entirely

restricted to parastatal ranches, research institutions and a few private

livestock farms, especially in dairy enterprises where the price of

milk justifies the additional costs involved.

One of the reasons for this restricted development is that

over the last 20 years there has been an increase in the use of

marginal lands for grain production especially in the derived savannah

zones. This has tended to restrict summer grazing facilities for

pastoralists. The emerging trend is for pastoralists to depend symbio

tically on crop residues produced by the arable farmers in the transi

tional cereal growing areas of Afd ca for their livestock nutd tion

during the dry season.

Mixed farmers in the cereal producing areas, who keep

livestock for draught power, milk manure and petty cash (and occasional

slaughters), are facing dwindling communal grazing privileges as a

result of the expansion of the area devoted to cereal production.

These farmers conserve cereal crqp residues and legume haulms to augment

their year-round feed budget.

In the humid forest belt, small trypanotoLfc'rant ruminants

supplement their browse aud tall grass diets with household discards

of tuber peels (yarns. cocoyarns and sweet potato) and fruit and tree

crop residues (plantains, bananas, citrus, coffee and cocoa).
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The current demand for meat, milk and other livestock

products suggests that there is a need to improve further the produc

tivity and quality of the exist~~ng livestock popu] 'ltion at a time when

traditional feed resources tend to be dwindling. Research efforts

should therefore be focussed on non-conventional feed resources and

espe~ially on the use of crop residues to close the feed gap.

A number of new techniques have been developed that increase

the efficiency of utilization of crop residues (Jackson, 1~78). Except

in some developed countries (e.g. Norway, Sweden and Denmark), these

techniques do not appear to ,have been tested outside research

institutions. Howev~r, such testing must be done to find out whe~her

or not the techniques maintain their effectiveness on farmers'

animals under village conditions in Africa. The work should be

continued until all constraints for easy adoption have been identified

and removed. The first stage is to identify the type of farm and

animal production system that will form the target g'roup. Inputs for

the experiment should preferably originate from the farm or should be

procurable with minimum costs and labour requirements. On these farms,

crop residue use is most likely to make an impact by a procedure that

initially raises the feeding value of the crop residue. This could

be a chemical, physical or biological modification of the residue

coupled with corrections for protein and mineral nutrition.

The chance of breakthrough will depend on the successful

raising of animal productivity from low to intermediate levels rather

than on trying to provide the complete nutritional requirements for

high animal productivity all at once. Thus rations that contain over

30% of expensive concentrates (fish meal, imported additives etc.)

to furnish additional protein and energy are unlikely to be used at

viflage level unless livestock products such as milk command good

prices to provide cash for the purchase of concentrates~ 'A good

start may be for the farmer to grow or conserve good quality legume

crops'or their residues for strategic feeding to furnish the require

ments for rumen microbial growth which in turn influences the extent

and rate of crop residue digestion.

If chemical treatments are to playa role in this endeavour,

it would be advantageous to explore the proven benefits from the use
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of fertilizer grade urea whose technology may be understood by farmers.

Research findings from Bangladesh (Saadullah et aI, 1981) and

southeast Asia .(Ambar and Djajanegara, 1982; Wanapat et aI, 1982;.

Jayasurij a. 1982) indicate that .the nutritive value of rice straw is

improved by more than 50% when' ensiled, sprayed or stacked with urea.

It has also been demonstrated at· ILeA that nitrogen intake increased

f I 1 /d/ k 0.75 9 0 /d/ k· O•75 d" d"' "b'l'rom • g vl ....g to. g T~ g an 1.ts~gest~ ~. 1. ty tV'as

raised from 33.0% to 70.0% when teff straw and oat straw were either

ensiled for 3 weeks or sprayed with.fertilizer grade urea and fed to

sheep. Limitations to urea treatment may be the acceptability of the

treat~d straw and continuous subsidy of urea prices.

References:

Ambar, A Rand Djajanegara, A (1982). Effects of urea treatment on the
disappearance of dry matter and fibre of rice straw from
nylon bags. Paper presented at the AustraZian-Asian Fib~ous

AgpiaultuPaZ Residues ReBecu7ah Network Wopkshop, University
Pertanian! Malaysia, 3-7 May 1982.

Jackson, MG (1978). Treating straw for animal feeding: An assessment
of its teahnical and eaonomic feasibility. FAO, Rome.
81 pp.

Jajasuriya, MeN (1982). Production responses from diets containing
rice straw treated with ammonia released from urea. Paper
presented at the AustlaZian-Asian Fib~ot,.~d AgricuZtU,1.1at
Residues Research Network Work8r~p~ University Pertanian,
Malaysia, 3-7 May 1982.

Saadullah, M, Haque, M and Dolberg, F (1981). Effectiveness of
anwonification through urea in improving the feeding value
of, rice straw in ruminants. Trop. Anim. ?~od. 6: 30-36.

Wanapat, M, Praserdsuk, S, Chanthai, Sand Sivapraphagon t A (1982).
Effects of rice straw utilization of treatment with ammonia
released from urea and/or supplementation with cassava chips.
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NETWORK NE1.JS...
FAD/ILeA PLAN TO CONVENE AN EXPEdT PANEL TO DISCUSS RESEARCH

METHODOLOGY'IN CROP-RESIDUE STUDIES

Research methodology appears to' differ among the various institutions

in Africa. ~his is particularly so with the analytical procedures

routinely employed to evaluate the nutritive components of livestock

feeds. Some institutions have adop-ted the fibre fractionation

procedures ,developed in Beltsville by Van Soest and Goering. Others

still retain the classical Weende Proximate Analysis scheme with or '

without special assays for ,crude cellulose. This diversity makes it

difficult to compare inter-institutional research data. There is
",

therefore a need to develop a unified procedural approach.

There appear to be four basic approaches to the use of crop ,

residues as ruminant livestock feeds. These are: chemical treatments

to improve the potential rate and extent of dige~t.ion; substitution

of cereal crop residues in balanced livestock rations; the use of

non-conventional feed resources (cocoa by-products, banana pseudostems,

etc.) as '~eplacernents for some dietary ingredients

compound livestock rations based on farm produced crop residues.

Dir"ferent in vitro and in vivo ~igestibility techniques -are used but

the approach to the use of procedures to solve specific prqblems

differs among institutions.

At the Dakar conference organised by FAO and-ILeA in 1981~

network members requested FAO and ILeA to convene an expe~t;--panel

to draw up guidelines for crop residue research methodology. If

current plans mature, FAO will provide a consultant to visit African

research instituti~ns later this year whose report will serve as the

basis for a workshop tentatively scheduled for Narch 1984. --



- 5 -

ILCA TRAINS STAFF OF AFRICAN RESEARCH INSTITUTIONS

Since the inauguration of ILCA's headquarter facilities in October

1980, the HQ r~search laboratory has conducted several group and

individual training sessions for young scientists and support staff

.drawn from all parts of Africa. From AprilS to 29 this year,

Mr Aboll Bacayoko, an .anima1 scientist from Mali, visited the laboratory

to familiarise himself with indirect techniques in assessing forage

nutritive value. These included the Tilley and Terry in vitro

procedure, the pepsin-cellulase procedure, the nylon bag technique

and the use of Van Soest summative equations based on the detergent

system of analysis.

Dr G S Madata, a principal livestock research officer from

the Uyole Agricultural Training School in Tanzania, also visited ILCA

to compare· notes on indoor and range livestock experimentation

techniques (May 7 - 29~ ]983). Other research groups that have

benefited from our laboratory technician training scheme include

ILCA's Small Ruminant Programme in Ibadan, Nigeria and the Institute

of Agricultural Research, Holetta, Ethiopia.

From September ]9 to October 8, ]983, the HQ laboratory will

offer a bilingual course in "Animal nutrition and forage evaluation".

Twelve scientists drawn from African research centres are expected to

attend.

RESEARCH BRIEFS

The greatest threat to continuous livestock weight gains in Africa is

the inability to find suitable feeds during periods of drought. To

bridge this feeding gap, scientists have focused attention not only

on crop residues, but also on non-conventional feed resources such

as cocoa by-products and banana pseudostems. The following summaries

on cocoa by-products were provided by authors or drawn from departmental

reports. The names of the authors and their institutions are provided

for interested readers to establish the necessary contacts.
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1. UTILIZATION OF COCOABEAN SHELLS AS LIVESTOCK FEED

D E Pessey and R E Larson.

University of Ghana,

Legon, Ghana

(Abstract from the Department of Animal Science)

Six 2-year-old Nungua blackhead wethers were used in three trials to

determine intake and dige~tibility of unprocessed cocoabean shells,

hot water extracted cocoabean shells and cocoa husk meal. Hot water

extraction of cocoabean shells resulted in a significant increase in

total riutrient intake but drastically reduced digestibility of all the

proximate principles except ether extract.

Chemical composition of the experimental diets'

Chemical composit ion:

Untreated Hot-water Cocoa

•cocoabean extracted husks
shells cocoabean

shells
-i

Dry matter (%) 87.3 88.5 84.4

Crude protein (%) 18~8 17.2 8.6

Crude fibre (%) 15. 1 23.9 44.2

Ether extract (%) 14.2 7.3 1 .5

Nitrogen-free extract (%) 45.0 46.5 36.7

Ash . 6 .. 9 4.5 9 .. 0

Theobromine (%) 3 .. 1 2.7 0.2

Energy (Keal/g) 5.0 .5.0 4.6
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Mean apparent coefficients of digestibility (%)

Dry matter 58.Sa
28.7~ 36.4b

Crude protein 37.4a 12.2b

Ether extract 73. 1ab 77.8
a

65.6
b

Crude fibre 46.7a 7.3b 17 • gb

Nitrogen-free extract 69.0a 4S.S
c

58.8b

Energy 62.0a
33.8

b 37.0b

Digestibility of the cocoa husk meal was intermediate

between those of the treated and untreated cocoabean shell meal.

Intake of the cocoa husk meal was adequate to meet maintenance

requirements and was significantly higher than the other treatments.

The high level of theobromine in the cocoa shells even after

extraction make their use as a livestock feed unfeasible.

2. PERFORMANCE OF, SHEEP FED HATIONS O~ COCOA HUSK

S K Doamekpor and E 0 Otehere (1977)

(Source: Departmental report to the technical Director of the

Hinistry of Industries, Science and Technology, Ghana from the

Department of Animal Science, University of Ghana, Legon).

The effects of three levels of cocoa husk (45%, 60% and 75%) in

balanced sheep diets were studied. Four growing wethers-were put on

each of the sheep diets. The results of the intake and digestibility

trials indicated that acceptable maintenance rations can be formulated

using dried cocoa husk meal (DCffi1) at 45% and 60% substitution levels

wi~hout significant losses in daily weight gain. Average daily weight

gains in the 80-day feeding trial were 7.9 g, 8.4 g and 300 g

respectively on the 75%, 60% and 45% DC~1 substituted diets. Animals

on the 75% DCHM substitution level showed depressed feed intake. The

best· gains were made dUJ;ing the first 40 days of the experiment when

fresh cocoa husks were fed. Nutrient dig~"~tibility was highest at

the 45% substitution lev.el following which there was a drastic

depression in voluntary intake and nutrient digestibility.
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3 ..STUDIES ON THE DIGESTIBILITY OF DRY COCOA HUSK BASED

R.4.T IONS BY SHEEP

. Issah AI-Hassan Musa and E 0 Otchere,

University of qhana,

Legan (1 978)

(Source: as for 2 above)
.. -.' .....

Digestibility studies with \vethers were conducted ~on four rations·-in

which maize was substituted for dry cocoa husk meal (DeEM). The diets

were: 60% DCHM + 40% other ingredients; 40% DCHM + 20% m~~~~ + 40%

other ingredients and 60% ~aize + 40% other ingredients. Each d{''the

rations was tested'with four sheep maintained in metabolism crates.

Results from the studies indicated that inclusion of maize in DCID1

diets almost line?-rly._ iIlcreased the TDN value of the ration. There
; . ::~ -'-'

were qlso signifi~ant improvements in the digestibility of -the
• - , >~~ ~-:\;'.i .:_~. '. .~

proximate components. Wethers on combinations of DCH}1 and maize

consumed lower amounts of f~e9: but made higher weight gains.

The performance of sheep on the 60% maize diet was similar

to those on 40% DeHM + 20% maize. The highest daily gain (202.4 g/d)

was recorded for sheep on the 20% DCHM + 40% maize diet followed by

those on 40% DCID1and 20% maize (143.0 g/d) diets. These values were

respectively 3.4 and 2.4 times higher than the gains recorded for

animals on the 60% DCEM diet. These results show that satisfactory
. :.;...;.";

use of DCHM can be made to replace maize in complete sheep rations.

4,. PERFORMANCE OF PIGS FED RATIONS CONTAINING COCOA HUSK MEAL

o B Smith,

University of lfe,

lIe Ife, Nigeria

(Source: submitted to lUlliAB by the author)'·-

Dried, milled cocoa husk:(MCH) was substituted for maize in a g~owing

fin{shing pig ration containing 56.5% maize at the levels of O%,il5%,

20% and 25%: The rations were evaluated on the basis of liveweight

gain and carcass characteristics. The results of the· :experiment
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showed that feed conversion efficiency was highest on the ]5% MCM diet

followed in descending order by 0% MCM, 20% MCM and 25% MCM. Pigs on

the 25% MCM diet showed the lowest average back fat thickness

(2.4 cm) and the highest loin-eye area (26.4 cm).

PROFILE

It is intended to continue publishing the profiles of ARNAB members.

One or two profiles will appear in subsequent issues of the newsletter

giving a short history of the member, his field of res~arch and his

achievements. Members are therefore requested to send their personal

profiles to the scientifi~ secretary including a passport size black

and white photograph or negative. Profiles will be published on a

first come, first served basis. In this issue, we publish the profile

of Prof. M H Butterworth who is currently the Deputy Director of

Research at ILCA and Head of the ILeA nutrition programmes.

After completing his PhD at the Rowett Institute in

Scotland, Dr Butterworth was appointed as animal nutrition chemist at

the Imperial College of Tropical Agriculture (now the Faculty of

Agriculture, University of the West Indies) where he established a

small nutrition research unit. After five years in Trinidad, he

became Professor of Nutrition at the Faculty of Veterinary Science

of the Central University of Venezuela. He joined FAO in 1965 and

for 16 years was manager of projects in Mexico, Swaziland and Malawi

until he joined ILeA in October of last year. With the exception of

a short break, during which he was visiting Professor at the University

of Gottingen, he has spent all his professional career in the

developing world. He has published more than 70 research and similar

publications and his book "Beef cattle nutrition and tropical pastures" .

will be published in 1984. Agricultural by-products and crop residues

that he has worked on include waste bananas, sugar-cane bagasse

molasses, poultry manure, maize bran, cereal straws and legume haulms.
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EDITORIAL

The problems of technology transfer to target groups

In our effort to encourage small scale farmers improve the feeding

value of their crop residues and agro-industrial byproducts, we should

ensure that:

1. inputs needed for any technology are affordable;

2. the farmer observes demonstrable improvements in his livestock

production when he uses the technology; and

3.. labour requirements do not unduly upset his yearly operations

calander.

Most African subsistence farmers have irlsufficient cash reserves to

enable them acquire the inputs for costly but proven interventions

that would produce large improvements in thei r operations. For example,

in the advanced nations, the use of tractors has not only reduced the

drudgery in arable fanning but has also improved individual farmer

productivity. The economics of scale however do not favour tractor

ownership by subsistence farmers in .4frica, and animal traction is

therefore to be preferred. Similarly, we would not recommend the
use of gamma irradiation as a means of improving the feeding value of

coarse roughages to African subsistence farmers. Instead we might

recomm~ld simple chopping, the feeding of legume haulIT~ with cereal

crop residues or farm produced'leg~~inous feeds.

These interim measures may produce immediate results in which case

the technology is most likely to be adopted. If more time is

required then consistent demonstration and supervision of farmer

operations is needed.

1



Labour-for land preparation, sowing, weeding and harvesting are fixed

priorities for mixed subsistence farmers. Any introduced tec}lllology

should preferably be incorporated readily into these farm operations
rather than compete with them.

Another way of financing technological ~nputs would be for farmers to
cooperatively purchase'and share equipment, if this can be arranged.

Government intervention in the form of loans, establishment of

factories and the~ubsidyof farm imputs will always: bea blessing

to subsistence farmers.

Courses

. NETWORK NEWS .. -'
".,.: .

A refresher course in Animal Nutrition and Forage Evaluatiqn.t~clmiques

was giv~n by the ILGA Nutrition Unit from 19 September to 7 October 1983 .
.' :: r.:: ;" . . ,,'" ;". , . . . . ' ~: i -,. , . . .

Fourteen young scientists from Burlli~di (l),Cote d'Ivoire (1),' the Gambia

(1), Ghana (1), Upper Volta (1), Kenya (I), Madagascar (l),r-falawi (1),

Nig~ria (1), Sudan (~), Jordan (1) and Uganda (1) attended the course.

It~~: covered inclHd~.4curren~ d~velopments'in the conduct of ill viv~,
. . : - '.. \.~, . ; . .~ . .

in vitro and ana~x~ic~l ~et~9dology. Dr J P Van Soest, of Cornell University,
. '.LJ .. '.' . , .., . .'.

USA and Drs. D, L,ittle and J Tothill of CSIRO, QueenSland, Australia.

gave special seminars in their fields of specialization, in addition to
: \] I • •

fonnal lecture~~ Dt;pending on(:the availability of funds this course
• ~ • " . 1-" ~) J • ~ I J; ;

will be nUl armua!lfXt ,"

Dr T .R Preston cop.B,ult$ for ARl\JAB

" .• • _.i •

:';: ' .

... . ~.

Dr 1. R Prest9n, .. 3. senior lecturer at. the James Cook University,

Townsville, Australia wa~ engaged by FAO in Sept~mber 1983 as an AA\JAB
< /.j~:

consultant to:-

1. detenl1me research prioF~ties in crop residues and agro-indust~~al

bypr?ducts u?e iJl some African. cotmtries ;

.. ; :':..,....
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2. review and examine in detail the methodology and procedures adopted

in such research;

3. discuss the design of experiments for evaluating the nutritive value

of available feeds and using them in appropriate production systems,
and provide such advice as may be required;

4. compile a list of names of individuals, institutions and sites

involved in active crop residues research;

5. assess adoption rates of research findings -within small scale and
commercial farms and individual plants;

6. estimate national inventories of crop residues and byproducts and

the extent of use particularly of cereal crop residues; and

7. prepare a report to FAG based on the above, for presentation at the
FAO/ILCA Expert Consultation on 'Guidelines for research on the
better use of byproducts and crop residues' in March 1984. This

consultation will be held at ILCA l1eadquarters.

Dr Preston has already visited some institutions in Africa but it i~

unlikely that he can visit all. Readers who might wish to contribute
to the terms of reference of Dr Preston's study may do so through
the ARNAB secretariat in Addis Ababa.

Conferences

The Animal Production and Health Centre in Sri Lanka in association with
FAD is organizing a training course on 'Byproduct Utilization in Buffalo
Feeding'. The course will be held in Sri Lanka from 7 to 27 November 1983.

The course is basically for junior scientists from 10 Asian countries
but two ARNAB members will be accepted if funding can be arranged by
the nominating institution. Unfort\.Ulately, ARNAB carmat fund participants;

but those who can find funding from other sources may contact the course
organiser Dr ,B K Soni, Regional Animal Production and Health Officer
and Secretary, FAO Regional Office, Maliwan Mansion, Phra Atit Road,
Bangkok, Thailand.

3



Feed-back from our readers

Dr Noble JayasuriY8: of the Department of Animal Science, University

of Peradeniya, Peradeniya, Sri Lanka lvrites:

'You are doing,a great job with the newsletter and I 'vish you all the

best in future. '

From a farming systems research team in Lesotho

Dr Earle WKlostennan shares his experiences in Africa:

'~~ African experience is strictly limited to Lesotho but, in my

opinion, Lesotho fanners are a long way from using alkalis etc.

to improve th,e feeding value of crop residues. First of all they
must harvest significant amounts. A discussion of in vitro techniques
may be of interest to those in the laboratory but has little relevance

to Lesotho at the present time. Detailed laboratory procedures may be

of interest to those hoping to flmd and establish research facilities;

ho\'/ever, in my opinion, I believe such facilities \'Jould presently be a

waste of money in this~country:'

'When I first cmne to Lesotho, I was frustrated with the lack of any
laboratory or livestock research facilities with which to conduct

on station research. However, I now view this lack as a blessing in

disguise, if we did ar~~hing, it had to be with farmers and their

animals .. . . . . . I believe the present research need is to detennine
what Lesotho falJners are able and willing to do with what they have.

I am now wondering if there may not be other African cOlilltries in a
similar position. I .

Editor's comment: Dr Klosterman's message is clear. !v1ust we wait for

first class research facilities before we are able'to break our inertia
to assist subsistence fanners? Your comments are \oJelcome _!

RESEARCH BRIEF

Dr J A Ayoade, Lecturer in Animal Nutrition, Department of Livestock

Production, Bunda College of Agriculture, University of Malawi,

Box 219, Lilongwe, Malawi has sent the following abstract from his work:
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Dr Ayoade's research interests are:

1. use of airicultural residue~. (grouildnut haulms,· bean haullns,

grolUldnut shells, maize stover, maize cobs) by livestock;

2. evaluation of leaves of trees and shrubs as feed for goats; and

3. studies on the nutrition of Malawian goats.

Voluntary intakes, digestibilitY" and nitrogen utilization of groundnut
and bean haulms by goats. (From J A Ayoade and .p E Makhambera, 1983."

S. AfPi. J. Anim. Sai.i ..,;7,5 : 7,2-7,3)

I
Four castrated Malawian goats, weighing 16.0 - ZO.5 kg were used in

.J. ' \.
a two period cross-over- design (2 x 20 days) to measure voluntary

intake, nutrient deigstibility and nitrogen utilization ~f

groundnut and bean haulms. The dry matter contents of both' feeds·

(Table 1) are relatively high and provided there are adequate amounts

of both feeds avai1a1)le ~ Malawian local goats can meet their,~r~quirements

for dry matter (3% of body wt. ) and their maintenance requ~rement for
digestible crude protein (1.4 - Z.Og/kgO. 75) from these feeds"·~lone.

Table 1. Chemical composition of groundnut and bean haulms

' .. _ .J

Composition (g/lOOg DM)
Component

Dry matter

Crude protein

Crude fibre

Ether extrac···

Nitrogen free extract

Ash

Groundnu:t hauL~

94.5

8.8

31.1

0.3

45.2

14.3

5

Bean haulms

9Z.3

10.0

41.1

1.4

39.5

8.1



Table 2. Voluntary intake, d~gestibiiity and nitrogen utilization

of ~~~dnut haulms' 'and bean haulms ~y goat~~

'Grotmdnut ,
haulms

.~

Bean
haulms

,."'.,

Apparent digestibility (%)

Dry ma.tter .

:Crude ,protein'

601.6,

1.8

2.8

50.. 8

45.4

2.0 NS

Ether extract 37.6

N~trogen utilization (daily)

Nitrogen intake (g)

Faecal nitrogen output (g)

Urinary nitrogen output ' (g)

Nitrogen 'retention (g) .,"

8.5

4.6

2.4

1.5

8.5 NS

1.5***

3.4***

* P < 0.05;, *.~ P < 0.01; 1I:~1o" P < 0.001; NS = liot"'significant

, ,,'1:. '

•.••• /' I :,
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RECENT REFEIffiNCES IN CROP RESIDUE UfILIZATION

Aman P and Nordkvist E. 1983. Chemical composition and in vitro
degradibility of botanic~ fractions of cereal straw.
Swedish J. Agria.· les. 13: 61-67 (English)

Ernst L K, Lapsin S A and Pronin VN. 1982. Saccharized straw in
pelleted feed mixtures for rearing lambs. OVteevodstvo.
1982, pp. 35-37. (Russian).

King J 0 L., 1983. The inclusion of grotmd hay, straw and paper in
the diets fed to growing rabbits. Lab. Animats 17: 100-103.

Msran J B, Satoto K Band Dawson J E. 1983.. The utilization of rice
straw fed to Zebu cattle and swamp buffalo as influenced by
alkali treatment ami·1eucaena supplementation. Aust. J. Agria•.
les. 34: 73-84. .

Mould F L, Saadul1a M, Haque M, Davis D, Do1berg F, and Orskov E R. 1982.
Investigations ~ some of the physiological factors influencing
intake and digestion of rice straw by native cattle in Bangladesh.
Tpop. Anim. Prod. 7: 174-181.

Sanchez R L, Rodriquez N.M, Saracco E P and Pizarro A E. 1982.
Apparent digestibility of a b)~oduct obtained from the
production of alcohol from cassava roots. AcquivOB da
EscoZa de Veterinaria da Universidade FederaZ de Minas GepaiB.
34: 587-598. (Portugese).

Snith 0 B and Adegbo1a A A. 1982. Studies on the feeding value of
agro-industrial byproducts and the feeding value of cocoa
pods for cattle. TropiaaZ' Anima~ Pl'1oduation 7: 290-295

Tomes J G, Payne R lV, Fairnie I J, Burton K N and Timme! D. 1982.
Effects of feeding grain alcohol fermentation byproducts
of merino Sheep. P:r:aoa. Aust. SOQ'" Anim:PX'od. 14: 543-546
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ARNAB IN 1983

EDITORIAL

February, 1984

Nineteen eighty-three has been a good year for ARNAB. The activities

of the network were r~vived in earnest following a visit by the

scientific secretary to eight institutions in February. This was

followed in September by an FAO consultancy (Dr T R Preston) as well

as a second visit to institutions by the scientific secretary and the

Animal Sciences Programmes Officer of IDRC in October.
';

The year has seen a shift in research direction in that attention is

now being focused on the use of farm-produced crop residues in

combinations that provide adequate rations for livestock during periods

of feed shortage. This line of research appears appropriate to

small-scale farmers since the inputs are farm-produced.

Readership of the Newsletter has expanded to around 1000 and more

requests pour in daily for inclusion on the mailing list. The publicity

received by ARNAB during the year has begun to yield dividends. It is

likely that IDRC will support research in some ARNAB participating

institutions as well as the operations at the ARNAB secretariat over a

three-year period commencing in 1984. FAO continues its interests

in ARNAB activities and as a result of Dr Preston's consultancy in

September, it will convene in collaboration with ILeA an expert

consultation panel to draw up guidelines, protocols and research

priorities for ARNAB (see Network News). In wishing all our readers

the best 1984, ARNAB would welcome news items for inclusion into

the Newsletter as well as useful suggestions and support that would

promote research on the better use of crop residues and agro-industrial

by-products for animal feeding. The following section 'Network News'

concentrates on the forthcoming meeting of experts at ILeA scheduled 5-9

March, 1984.



NETWORK NEWS

FAO/ILCA Expert consultation on guidelines' for research on the' better

use of by-products and crop residues ,for animal feeding.

ILCA, Addis Ababa. March 5-9, 1984

A proposal was tabled at- the Dakar ILeA/FAO worksho~ in 1981 on "the

"use of crop residues and agro-industrial by~products for animal

feeding" and that ILCA and FAO convene a team of experts to discuss

research priorities and methodologies appropriate to crop residue

research in Africa. In September 1983, FAO sponsored Dr Preston:to

visit some core ARNAB institutions, and as a result of his report '-:>'

the above workshop has b'eenschedu1ed for March 5-9, 1984.

FAO will provide funding for' six high-level experts from developed

countries and six from developing countries whilst ARNAB (with

pre-projectfunding by lDRC) will sponsor one participant each from .

the core ARNAB institutions. The proposed list of speakers and topics

are as follows (subject to acceptance and availability of the

speakers):-

1. Dr J Reed (ILCA)

Selection of appropriate fuethodsfor estimation of nutritive

value by chemical analysis of crop residues and agro-industrial

by-products in developing countries.

2. 0rskov ,E R (Rowett Institute)

Methods of studying the fermentation of crop residues and

agro-industria1 by-products in the rumen in sitllwith special"

reference to developing countries.

3., ; Minson, D J (Cunningham Laboratory)

Selection of appropriate methods for in vitro analysis 'of'

the nutritive\i'a1ueofcrop residues and agro-industrial

by--products in 'de\1,e1oping' countries ..
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4. Sundst~l, F (Agricultural University, Norway)

Establishment of procedures for research into the treatment of

crop residues and agro-industrial by-products in developing

countries.

5. Picard, M (Incra, Nouzilly, France)

Methods of estimating digestibility and metabolism of crop

residues and agro-industrial by-products in monogastric species
_: ..;:

in developing countries.

6. Butterworth, M Hand Mosi, A K (ILeA)

Practical evaluation of crop residues and agro-industrial

by-products for ruminants in developing countries with special

emphasis on East Africa.

7. Preston, T R (James Cook University, Australia)

a) Mission report on the use of by-products in Africa

b) Validity of feeding standards and development of feeding

systems based on crop residues and agro-industrial

by-products for ruminants and monogastric species in

developing countries.

8. (Speaker to be named)

Utilization of agro-industrial by-products and crop residues

by mon6gastric species iL Europe.

9. Cuca, M (Presiden, ALPA, Chipiango, Mexico)

P~tential for the better utilization of crop residues and

agro-industrial by-products by monogastric animals in

Central America with special emphasis on methodology, equipment,

facilities and personnel involved as well as the research

priorities of the region.

10. Parra, R (Facultad de Agronomia, Venezuela)

Potential for the better utilization of crop residues and

agro-industrial by-products in ruminant feeding in Latin America

with special reference to meth~dology, equipment, facilities

and personnel involved as well as research priorities of the

country.

3



11. Prof. Szebistko (Academia Rolnicza, Poland)

Potential for the better utilization of crop residues and

agro-industrial by-products in animal feeding in China with

special reference to methodology, equipment, facilities and

personnel involved as well as an outline of research priorities

for this country.

12. Kajarern, Sarota (Khan Koen University,' Thailand)

Potential for the better utilization of crop residues and

agro-industrial by-products in animal feeding in South East Asia

with special reference to methodology, equipment, personnel

involved as well as research priorities of the region.

13. Hadjipanayotou, M (Agricultural Research Institute,

Nicosia, Cyprus)

Potential for the better utilization of crop residues and

agro-industrial by-products in animal feeding in the Middle East

with special reference to methodology, equipment, facilites and

personnel involved as ~e11 as research priorities of ~he region.

14. E1 Naga, M A <University of Alexandria)

Potential for the better utilization of crop residues and

agro-industria1 by-products in animal feeding in North Africa

with special reference to equipment, facilities and personnel

involved as well as an outline of research priorities of the

region.

15. Dr Noble Jayasuriya (FAO/ILeA)

Potential for the better utilization of crop residues and agro-industrial

by-products in animal feeding in North Africa and Sri Lanka.

In addition to the above presentations, participants from core ARNAB

institutions will present poster sessions on inventories of crop residues

in their countries and highlight the current strategies for optimizing

their utilization. Participants from ARNAB core institutions will stay

for an additional two days to discuss ARNAB affairs.
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RESEARCH BRIEFS

Effect of concentrate supplements on voluntary intake and digestibility

of chopped groundnut haulms by goats.

by

J A Ayoade and P J Tambala, Dept. of Agric., University of Malawi,

POBox 219, Lilongwe, Malawi.

A digestibility trial was conducted with goats for a period of 50 days

using chopped grundnut haulms (dried leaves plus stems) with or without

a concentrate mixture (maize bran, 83%; groundnut cake, 5% poultry

manure, 10%; and salt, 2%). Voluntary dry-matter intake of the haulms

was significantly (P<0.05) increased when supplementary concentrate

equalled 15% of the body weight of the goats. However, a significant

(P(O.OS) decrease in haulm intake was observed when supplementary

concentrate intake was elevated to 2 and 5% of the body weight of

the goats. This indicates complementary and substitution effects

at the lowest and highest, levels of concentrate supplementation

respectively. Concentrate supplementation significantly (P(O.OI)

increased dry matter and organic matter digestibility but had no

effect on crude protein digestibility.

2. Performance of growing/fattening pigs fed rations containing

different levels of bean-pod meal.

by

J A Ayoade and T P E Makhambera, Department of Livestock Production

University of Malawi, POBox 219, Lilongwe~ Malawi.

Four groups of four male pigs (Landrace x Large white crosses) weighing

approximately 13 kg were given a maize-based ration (50% maize) with

or without 5, 10: or 15% dried and milled bean pod (bean-pod meal)

to replace maize. Daily weight gain of pigs on the 0, 5, 10 and 15%

bean-pod meal substituted rations were s respectively, 0.57, 0.48,

0.50 and 0.44 kg/day. The respective feed requirements per kg weight

gain were 3.50, 3.39, 3.82 and 3.84 kg. The dressing percentages were,
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respectively, 66.35, 67.86, 67.89 and 68.08 and the dressed out values

-<chilled weight/liveweight) 0.64, 0.66, 0.66 and 0.66. Inclusion

of bean-pod meal into the diet significantly (P(0.05) lowered the

mean daily gain but had no significant effect on the other parameters

measured.

ARNAB.MEMBER PROFILE

Full Name: Dr John Adisa Ayoade.~··~>t:

Designati~n: Lecturer in Animal Nutrition

Address: Department of Livestock Production

University of Malawi

POBox 219

lilongwe

Malawi

- ~ -

Degrees: BSc. (Hons) (Agricultural Biochemistry and Nutrition)

University of Ibadan, Nigeria (19749

PhD (Agricultural Biochemistry, Ruminant Nutrition),

University of Nottingham (1981).

Research Interests: During his PhD studies Dr Ayoade investigated

the potential of a series of substituted methionine derivatives

in withstanding ruminal microbial degradation and their

ability to meet the methionine requirements of sheep when

fed orally. Dr Ayoade joined the Livestock Productio~

Department of the University of Malawi as a lecturer in

Animal Nutrition in 1981. His present research interest

include: 1. The use of some agricultural residues (groundnut

haulms, bean haulms, .bean-pods, groundnut shells, maize cobs

and maize stover) by livestock; 2. Evaluation of leave~ of trees

and shrubs as feeds for goats; and 3. Studies on the nutrition

of Malawian sheep and goats.
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EDITORIAL

SUBSISTENCE FARMING ECONOMICS:

HOW TO SHIFT THE ESTABLISHED EQUILIBRIUM OF PRODUCTION

"In the subsistence farming economics vlhich dominate the continent of

Africa, livestock are frequently the catalyst that enables increases in

cash income to be initiated and thereby enable fertilizer, better seed

and pest control to be purchased, resulting in improved crop yields and

much greater productivity of land and labour". This statement was made by

the Director General of ILeA, Dr Peter Brumby, at the opening session of

the joint ILCA/FAO Expert Consultation on Guidelines for Research on

Better Utiliz3tion of Crop Residues and Agro-industrbl Byproducts in

Animal Feeding in Developing Countries held at ILeA HQ on t4arch 5-9,

1984. The statement summarizes the delicate interdependence that exists

between livestock and crop production at the subsistence farmers' level

in Africa. This interdependence has been developed over decades of trial

and error to an equilibrium level of production. Any change in this

equilibrium must be demonstrably better and less risk-prone to the

farmer than the existing practice since he can ill-afford failure for

even a year.



It is therefore suggested that our ideas for research on the better
. ~ - '.. ,.,'

utilization of crop residues for livestock feeding em~:pate from the

livestock feeding practices as used by subsistence farm~rs. A period of

observation will be required. Thereafter, controlled experiments that

remove the bottlenecks in the feeding regime and improve the nutritive

value of the residues should be undertaken using inputs that are likely

to be affordable by the farmer. The next stage would be to test the new

package on farms following discussions and acceptance by some pilot

farmers. Introductio~.of the package should be a gradual process,

allowing the farmer to master the various steps involved. If the package

produces demonstrable economic returns to the pilot farmers' operations,

it is most likely to be copied by nearby farmers with similar resources

and infrastructure.

NETWORK NEWS

Conferences

The FAD and ILCA jointly organized an Expert Consultation on "Guidelines

for Research on the Better Utilization of Crop Residues and Agro

industrial Byproducts in Animal Feeding in Developing Countries at

ILeA's Headquarters in Addis Ababa on March 5-9, 1984. Mr. Hans A H

Da1l, the FAO Regional Representati ve in Addis Ababa performed the

opening ceremony. In his speech, he stressed past activities of the FAO

in this field and wished the workshop frui tful discussions. In his

welcoming address, Dr Peter Brumby, the Director General of ILeA,

emphasized the often disguised but important role that livestock play in

subsistence farming economics. Livestock, he stressed, have a much more

important role in human welfare in Africa than simply providing meat and

milk.
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Papers given ,:~t the workshop represented an up-to-date "state ,of

knowledge" 011 crop residue usage for livestock feeding and will be

published jointly by ILCA and FAO in the "Animal Production and Health

Series" of the FAO. A ready reference manual "Use of crop residues as

feeds: Guidelines for Research" ,will also be published for scientists

working in this field.

Funding by c~DRC enabled eight ARNAB members, one each from Egypt. Sudan,

Kenya, Tanzania, Halawi, Nigeria, Cameroon and Senegal, to attend the

above workshop~ Co~tributions from the ARNAB members, apart from their

active participation in the working groups t included presentation of

either papers or posters on the past, present and future use of crop

residues as well as inventories and a1 ternate uses of existing crop

residues and agro-industrial ,byproducts in their countries. The group

also reviewed the past, present· and future activi ties of ARNAB and

presented outl ines of their current research projects for disqussion.

Major decisions on the protocol of experiments and subsequent analyses

of the resul ts were taken. The ARNAB members proposed to convene in

Alexandria, Egypt during 1985 to discuss progress on the agreed plan of

action.

Research briefs

GLOBAL/REGIONAL/SUB-REGIONAL/GOUNTRY REVIEWS ON THE POTENTIAL FOR

BETTER UTILIZATION OF CROP RESIDUES AND AGRO-INDUSTRIAL BYPRODUCTS

IN DEVELOPING COUNTRIES.

Below are summaries of papers presented in the above session during the

recent ILeA/FAO workshop (March 5-9, 1984). Summaries of papers on

methodology will appear in the next issue of the ARNAB Newsletter. The

summaries were prepared by Dr T H Preston, Dr V L Kossila and Mr J

Goodwin of the FAO.
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GLOBAL REVIEW OF THE POTENTIAL USE OF CROP RESIDUES AS ANIMAL FEED

by

Vappu Kossila

The global s1 tuation on, the production of f~brous crop residues was
.- . , • - . ~ .-: - ..

d.escribed for ,1981. The, st~dy was based on FAO statistics which were

modified for: thispart~cular purpose. Results were given on a regional

and on an ind~vidual country basis. The quan~lty of fibrous crop residues

in each country and region was observed in the light of the population of

grass eaters (cattle, buffaloes, camels, sheep, goats, horses, mUle,S,

asses) since these animals have greater potential for the use of fibrous

crop residues, tnangrain eaters (pigs and poultry). Forages constitute

some .8~S, of the metabolizable energy intake of grass eaters, 17.71 of

tnatof pigs and 8.6% of that of poultry in the world. The review

indicated that about two thirds of ,crop residues were derived from cereal

crops. In developed as well as developing countries crop residues

account for about 24% of the total feed energy sui table for ruminant

livestock while agro-industrial byproducts account for only about one

percent.

Asia is the leading region in the production of crop residues from Wheat,

rice, paddy, millet, buckwheat, sugarcane, nuts, oilplants and

vegetables as well as frui t and berries. North and Central America

constitute the leading region in the production of fibrous crop residues

from maize, sorghum and pulses. Europe is the leading region in residue

yields from barley, rye, mixed grain and roots and tUbers. USSR leads in

residue yields from oats.

In 1981, global production of fibrous crop residues from different crops

in trillion tonnes was: maize 1.0, Wheat, rice and paddy, pulses each

0.5, sorghum and oilplants each 0.3. barley and sugarcane each 0.2, roots

and tubers O. 17, millet and nuts each O. 13, frui ts and berries O. 11,
11

vegetables 0.08, oats 0.06 and rye 0.05. If all crop residues are

counted, the world average would be 6166 Meal ME and 3.4 tonnes of OM per

LU of grass. eater per year (1 LU = 500 kg liveweight at maintenance

level) •
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The amount of crop residues in tonnes DM per LU of grass eaters per year

was: 6.66 in North and Central America, 3.56 in Asia, 3.54 in Europe,

2.94 in USSR, 2.20 in Africa, 1.87 in South America and 1.06 in Oceania.

Large differences were observed between individual countries. Much of

these differences could be explained by climatic factors, level of

technology in agricultural production systems, availability of natural

pastures and forest lands for grazing, availability of drinking water,

extent of livestock diseases, religious and cultural factors and

political and economic regulation systems.

Yields of crop residues have risen proportionally more than livestock

numbers from 1970 to 1931. The grain eater population in percent of total

livestock population is the highest in Europe (33.7~) and the lowest in

Oceania (3.3S). Countries which have high crop residues per LU of grass

eaters tend to have also high grain eater numbers.

It is evident that at present there are more fibrous crop residues

available per LU of grass eaters than a decade ago. From an economic ~nd

securi ty point of view, research should be strongly directed towards

improving the rate of utilization of fibrous crop residues as livestock

feed.
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PRACTICAL EVALUATION OF CROP RESIDUES AND AGRO-INDUSTRIAL BYPRODUCTS FOR

RUMINANTS IN DEVE~OPING COUNTRIES WITH EMPHASIS ON EAST AFRICA

by

M H Butterworth and A K Mosi

A brief history:'of' the evaluation of crop residues as animal feeds in

developingibount~iest including those of East Africa, was presented. It

was pointed out-that in some cases data had been collected over a period

of more than 60 years. A large quantity of crop residues is produced

annually in East Africa which amounts to about 700-800 kg per livestock

unit. However, there are considerable difficul ties in making precise

estimates because of uncertainties both in crop production figures and

extractioh indices.

Recent work in East Africa was reviewed, emphasis being placed on the

chemical treatment of crop residues that has been intensively

investigated in various countries of the region.

Work carried out at ILeA in Addis Ababa has stressed the use of legume

forages as supplements to fibrous crop residues. Different levels of

Trifolium

tembense, a clover native to the Ethiopian Highlands, h~ve been fed with

oat, Wheat, teff and maize straws. In all cases both intake and

digestibility were increased. The average digestibility of the crop

residue when fed alone was 48.3% and the intake was 49.8 6/kg LW 0.75.

The provision of 45% legume hay improved digestibility to 65% and intake

to 58 g/kg LW 0.75, equivalent to improvements of 35% and 15% in

digestibility and intake respectively.

POTENTIAL FOR THE BETTER UTILIZATION OF CROP RESIDUES AND AGRO-INDUSTRIAL

BYPRODUCTS IN ANIMAL FEEDING "IN NORTH AFRICA

by

M A El Naga

The northern countries of Africa are deficient in animal feeds,

estimated to be some 27% of calculated reqUirements. The available feed
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amounts are not consumed at a regular rate over the whole, year. The more

nutritious 651 of available feeds are consumed during the winter (rainy)

season. The animals suffer during the summer (dry) season from severe

shortages of feed reflected in many imbalances due to deficiencies in

nitrogen, soluble carbohydrates, vitamin A precursors and minerals. At

the same time, these countries have considerable amounts of crop

residues and agro-industrial byproducts which are under-utilized. The

amounts of unused byproducts need to be surveyed •. The fractions which

could ,be directed to animal nutrition sho~ld be identified.

Improving the nutritive value of low quality r04gqages (conventional and

non-conventional) can be achieved by arranging for the consumption of

nutritious and low quality ingredients to be regular over the whole year.

Some of the winter materials (preserved as hay or silage) could be

shifted to the summer season and vice versa. This will provide the

animals with a more balanced diet over the year. t1oreover, the non

traditional byproducts should be used after proper processing (chopping

and mixing) and supplementation wi th the deficient nutrients in the

form of urea, molasses, vitamin A and minerals.

Simple machinery to conduct this work could be fixed on mobile trailors

and driven by tactors to the farmers' sites to treat their local

ingredients. Chopping and supplementation can result in doubling the

daily body weight gain of animals. In milk production a diet based on

chopped and supplemented byproducts resulted in a similar level of milk

yield as that obtained on 1:1 concentrate to green roughag~ diet (on OM

basis). The mechanization of processes involved in the improvement of

the nutritive value of such ingredients needs to be evaluated

economically.

Animal species should be compared in terms of their ability to utilize

byproducts more efficiently. Buffalqes have proved to be very efficient

in this respect, although camels may even exceed buffaloes.
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POTENTIAL FOR BETTER UTILIZATION OF CROP RESIDUES AND AGRO-INDUSTRIAL

BYPRODUCTS IN ANIMAL FEEDING IN THE MIDDLE EAST

by

M Hadjipanayiotou

Crop residues and agro-industrial byproducts can and should play a more

significant role in" the nutrition of ruminants in Middle Eastern

countries.

Supplementary feeding wi th ni trogen, energy and minerals as well as

chemical and physical methods of treatment have been used in order to

improve feeding value. The chemicals used are: NaOH, Ca(OH)2, urea, 03

and 302. Based on existing knowledge, it is concluded that treatment with

NaOH is currently too expensive, and more emphasis should be put on

ammonification; and that urea might be preferable to NH3 especially in

developing countries. Treatment with a mixture of Ca(OH)2 and urea

deserves further attention.

Byproducts such asc~trus pulp, grape marc, and others with a high

moisture content, should be processed to improve their storage quality.

Processing of animal wastes is also important as a means of destroying

pathogens. Dehydration of byproducts results in a stable product which

is flexible to use, but it should not be recommended because of costs and

loss of nitrogen. Ensiling is less flexible but is preferred to

dehydration because it requires less energy.

In many countries there are no data on byproducts. If we are interested

in making better use of them as animal feeds, it is important to know the

quantities, seasonal availability, alternative uses, nutritive value and

their location versus that of livestock industries.

Processes for improving byproducts must be practical and economical and,

if possible, should US& existing farm machinery and not require new and

expensive equipment. Countries in the region must make use of the

prevailing high ambient temperatures for drying byproducts and for

enhancing chemical treatment of crop residues.
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Finally fit· is recommended that before setting research priorities,

possible beneficiaries should be identified, and that governments,

through various means, should promote the use of byproducts and their

associated technology for which there is sufficient knowledge.

POTENTIAL FOR THE BETTER UTILIZATION OF CROP RESIDUES AND AGRO-IKDUSTRIAL

BYPRODUCTS IN ANIMAL FEEDING IN THE INDIAN SUB-CONTINENT

by

11 c: N Jayasuriya

Ruminants in the Indian subcontinent are generally reared on poor

quality herbage such as native grass, weeds and crop residues, because

the available arable land is given high priority for cultivating cash

crops to produce food for the ever increasing human population. The

prevail ing economic conditions lim! t the importation of animal

feedstuffs and ruminants in particular have to depend more and more on

the vast quantities of crop residues and agro-industrial residues and

agro-industrial byproducts available in this region.

Cereal straws are the predominant feed resource in the region, but their

inherent nutrient deficiencies make them poor quality feeds. Despite the

theoretical simplicity of supplementin~ straw with nitrogen, energy and

minerals to alleviate the nutrient deficiencies, feeding systems based

on supplementation alone have not proved successful. Trials in Sri

Lanka, India and Bangladesh have clearly demonstrated that

ammonification through the use of urea solution offers an excellent

opportunity to increase animal production through the better utilization

of crop residues. Apart from providing supplemental nitrogen, urea

treatment increases the digestible energy intake by the animal.

Supplementation by way of small quantities of both soluble and rumen

undegradable protein, improves the feeding value of the treated

material. Simple methods acceptable to the small farmer are now

available for treating cereal straws with urea solution.
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The economics of straw treatment should not be viewed only in relation to

production; treated straw has limited value as an "acceptable emergency

feed" for sustaining animal production at times of feed scarcity.

POTENTIAL FOR THE BETTER UTILIZAIION OF CROP RESIDUES AND AGRO-INDUSTRIAL

BYPRODUCTS BY MONOGASTRIC ANIMALS IN CENTRAL AMERICA

by

S Khajarern and J Khajarern

Livestock production in a tropical southeast Asian farm is of secondary

importance compared to crop production. Ruminants are raised for draught

purposes and/or as farm assets, while pigs and poul try are raised for

cash needs and for family consumption. Within this setting, the

potential availability qf crop-residues and agro-industrial byproducts is

high. compared with the livestock popUlation. Among less fibrous agro

industrial byproducts, energy sources from rice milling and starch

extraction and molasses are es~entially adequate for the pig and pOUltry

industries of the region, whereas plant protein sources are SUbstantially

deficient and must be imported. Fibrous residues and agro-industrial

byproducts, such as rice-straw, sugar cane tops, leaves and stems, and

maize stover are abundant but underutilized. Apart from being used as

feed, these resources are used as soil conditioners, in construction and

for paper manUfacturing and other non-feed purposes.

Rice straw is the only residue ~hich has been used for animal feeding in

small farms. Much research has been done to use other residues as feed but

practical adoption of the results has been negligible. Rice straw is a

poor source of roughage of low dry matter intake and nutrient

digestibility. Physical treatments, such as chopping and/or soaking the

rice straw prior to feeding, gave positive responses in terms of

increasing intake and digestibil i ty. Supplementation 0t c~opped straw

with sweet potato chips, urea and/or molasses, or with !mall amounts (200

..g DM/d)9f protein sources, such as leucaena, gliricidiagnd cassava leaf

meals or with water hyacinth, bring about a significant improvement in

terms of increasing intake, nutrient d~gestibility, nitrogen retention

and animal weight changes.
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Literature reviews show that chemical treatment with alkalis t ammonia and

other oxidants also increase intake and nutrient digestibility of rice

straw, but these technologies seem unlikely to be practicable in SE Asian

small farms. Straw treatment by ammonia released from urea/urine or by

cheap alkalis as calcium oxide or hydroxide, seems to have potential

applicability in the region. However, before these treatments can be put

into practice at the small farm level, more work is needed to devise a

cheap and effective process to minimize ammonia escape during the

treatment period; to establish effective procedures in calcium

oxide/hydroxide treatment; and to formulate guidelines for supplementing

the treated and/or untreated straw wi th economic and practical feeds.

These are considered as the research priorities of the region.

Another high priority is to assess completely, in quantitative and

qualitative terms, the residues that are actually available for feeding

purposes on a year-round basis. Assessment should give information on

what, where, when, how much and what quality of each residue is available.

This will help the development of year-round feeding strategies. The

appropriate treatments for improving the feeding value of each residue

also need to be investigated.

Finally, socia-economic backed extension \-lork for applying the residue

feeding in the real smali farmer's feeding systems deserves the immediate

attention of all researchers.

POTENTIAL FOR THE BETTER UTILIZATION OF CROP RESIDUES AND AGRO-INDUSTRIAL

BYPRODUCTS BY MONOGASTRIC ANIMALS IN CENTRAL AMERICA

by

r1 Cuca

Most of the tropical and sUb-tropical countries have shortages o~protein

and energy sources such as soybean meal and maize .. Therefore, it is 'very

important to use other locally grown materials of lower cost. lrigriedients

that can be used in paul try and swine diets in t'1exico and Central America

are sorghum, rice polishings, cassava leaf meals, bananas and molasses.
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Alternative systems include the encouragement of "back yard" swine and

poultry keeping.

An inventory should be made of all the resources available in each area.

Research is needed in order to determine the biological value of some

unconventional ingredients. The results must be organized and the

information made available to the producers who are in a position to use

these ingredient·s. It is recommended that each country should establish an

office that' can' make decisions and co-ol'dinate.all the research on crop

re~i.dl.lejs'· a6dbypr'ciducts.

POTENTIAL FOR THE BETTER UTILIZATION OF CROP RESIDUES AND AGRO-INDUSTRIAL

BYPRODUCTS IN RUMINANT FEEDING IN LATIN AMERICA

by

. R Parra

Crop and animal production generates a range of fibrous materials which

have tradi tionally been called residues. These have been classified as

crop residues, fibrous agro-industrial residues, urban fibrous residues

and animal wastes. They all have aroused considerable interest as sources

of feed, energy and/or fertilizers. Tropical America cannot develop

intensive ruminant production systems like those of developed temperate

countries due t~~he low availability of cereal grains, oilseed meals and

high quality roughages.

Fibrous residues will become more important in tropical c()untries and

impr6ved ways to use them as feed sources have to be developed. They are

prodUced in large quantities, but there are important limitations to their

'use, such as their low nutritive value, low density and high moisture

content, which impose severe technological and economic constraints.

Estimations are given of the gross production of fibrous residues in Latin

America compared with the estimated energy requirements of the ruminant

population in that·region.
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Ways of utilizing agricultural residues are discussed along with th:eir

advantages and limitations. Brief consideration is given to different

ways of improving their feeding value. Special attention is given to

alkaline treatment (NaOH and NH40H) and to some aspects related to its

efficiency, which have arisen in work carried out by the authors.

It appears that from a biological standpoint, the limitations of many

agricultural residues in animal feeding could be overcome. The main

problems which remain are related to the technological artd economic

viability of their use. At present, crop, animal and agro-industrial

operations are poorl y integrated in many tropical countr ies, making

difficult the incorporation of these feed resources into animal

production on a large scale.

UTILIZATION OF AGRO-INDUSTRIAL BYPRODUCTS AND CROP RESIDUES

IN ANIMAL NUTRITION IN EUROPE

by

K Szebiotko

Methods should be elaborated and introduced in agricul tural practice for

preparation and preservation of byprodUc~s produced on farm, e.g.

ensiling of feed components (straw, green plants and others). This very

effective method is not in use in many African and other countries. Silage

is always better utilized by animals than straw or hay.

In slaughter-house or fish processing plants where only small amounts of

byproducts are obtained, chemical acidification methods (1 to 1.5 kg

sulphuric acid/ 100 kg byproducts or 0.2 kg hydrochloric acid and 2 kg

formic acid/100 kg) can be used. Such a product can be added to swine feed

in amounts of 1 kg per head daily.

Utilization of protein and vi tamins from greem biomass of plants in

mono~astric animal nutrition will playa very important rolain improving

the economic utilization of agricultural products. The proposed method is

very simple and effective and can be introduced even in very small farms.

This method is based on the separation of leaves from stems. In the leaf
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fraction there are high concentrations of protein and vitamins (about 200S

higher than in the whole plant). The stem fraction has a lower content of

protein but very high amounts of fibre. In an alfalfa leaf fraction the

content of protein varies from 27 to 32% and of fibre from 12 to 13~; from

carotene 120 to 150 mg~. This method is very effective for plants such as

alfalfa, clover, lupins, faba beans etc. Sun-dried material after

crushing can be separ'ated using sieves or forced air. This technique. due

to the easy ,-'application and energy conservation, may be used on large

scale' farms.

In ruminant arid monogastric animal feeding, appropriate mineral or

mineral-vitamin concentrates should be added to the feed produced on the

farm. In this case, ex tensive research on composi tion and nutritional

value of grasses and other feedstuffs in various regions of Ethiopia and

other countries should be carried out to establish the composition of such

concentrates.

Ammonia, either in aqueous or anhydrous form, can be used for removal and

inactivation of toxic substances produced by different fungi. Ammonia

detoxifies aflatoxins. Ammonia is also very useful in preserving wet grain

and other plant seeds used as feed. The amount of ammonia added to grain

or other products to prevent spoilage depends on the moisture content and

ranges from 1 to 3.5~ for an H20 content of 17-32~. This method can be

applied for long or short term grain storage.

SELECTIONS FROM THE ILeA LIBRARY HOLDINGS.-

The ILCA Library holds a large number of both conventional and non

conventional literature on animal agriCUlture. In addition to the SOl

(selective dissemination of information) service which is open to. all

ARNAB members on request, the newsletter will publish some titles relevant

to crop residue research both within and outside Africa. Network members

may request either hard or microfiche copies from the ILCA library.
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1. Kendall, J.D. (1971). Likely future for crop residue feeding detailed.

FEEDSTUFFS, U.S.A. v. 48(7) p 21-22. The article outlines future

developments regarding crop residue fGeding for beef cattle. Trials on the

stocking of bluestem range and three methods of treating protein to reduce

itsdegradability in ,the rumen are discussed.

2. Addy, B.L. and D. Thomas~ (1977). Intensive fattening of beef cattle by

stall feeding on the Lilongwe Plain, r·1alawi. II. Utilization, of crop

residues, crop byproducts and leucaena. TROPICAL ANIMAL HEALTH AND

PRODUCTION (UK) 9(4) P. 191-1j6'Trial results showing average weight gain,

feed intake and,feed,cqnversion efficiency of steers fed various rations,

specifically residues of maize and ~rour1dnut hau~ms, maize bran with
. ...

varying levels ·of.dried le l1caena leaf or cottonse~d cake for dry seCi~on

fattening are discussed.

3. Addy, B.L. and D. Thomas (1977). Intensive fattening of beef,cattle by

stall feeding on the Lilongwe Plaint Malawi. In: TROPICAL ANIMAL

PRODUCTION (UK) 9(4) p. 197-202. Trial results showing .comparative I'.

productivity of Malawi Zebu and Fresian x Malawi Zebu steers fed on either

green forage crops or crop residues supplemented with local concentrat~s

are discu$sd •. The article also discusses feed intake, weight gain" feed
." ~-~ ;--

conversion efficiency, carcass yield and slaughter performances.
. -' .: .. ;

4. Miller, T.B.; A.B. Blair Rains and R.J. Thorpes. (1964). The nutritive

value and agronomic aspects of some f.odders from northern Nigeria. III.

Hays and dried crop residues. JOURNAL OF BRITISH GRASSLAND SOCIETY (U.K.)

19 p. 71-80. Trial results showing digestibility of dried forage and

forage crops, ~pecifically Andropogon gayanus bush forage, groundnut

haulms, velvet .bea,n, cowpea and Sorghum vulgare and stilozobium spp.

mixture are presented ~ith a discussion of their agronomic aspects.
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5. Musangi, R.S. (1975). The role of ruminant livestock in mixed farming

in tropical Africa. JOURNAL OF THE ASSOCIATION FOR THE ADVANCEHENT OF

AGRICULTU'RA'i~'SCI£NCES IN AFRICA. vol.' 2 (supplement "2) p. 281-283. The

article discusses the role of ~uminant liv~stock in mixed farming systems

in Africa, especially through the utilization of farm pasture forages and

crop byproducts, provision of farm manurej animal proteins and work.

6. Anderson, "D.'C. (1978) Use of crop residues in beef fattening systems.

JOURNAL OF AND-1AL'SCI£NCE (USA) 46(3) 849-361. This article reviews

yields" nutrien? composition, utilization as feed, handling and the.us~ of

cereal crop residues in feeding systems for beef dattl~ production in the

Uni ted States.

7. Ward, J.K. (1918). Utilization of corn and grain scirghumresidues for

beef cow forage systems.' JOURNAL Of ANIMAL SCIENCE (USA) 46(3) 831-840.

The article reports on studies on weight gain of cows grazing corn and

griin sorghum residues ~nder tWb basic forage systems, viz. con~entional

spring-summer-fall grass grazing with winter crop resiue grazing and

partial drylot husbandry using harvested crop residue during spring

summer-fall with winter crop residue grazing emphahsiZing the effects'of

weather and supplemental nitrogen sources.

8. Sa1< Nuru, P.N.de Leeuw and G.O. Aabalu. (1978). The potential for

1 ~ vestock production in the river basin irr igation schemes· in Niger ia.

FIRST LIVESTOCK CONFEHENCE, ZARIA, NIGERIA. 31 Aug - Sep. 1911.

(Available on microfiche only). This paper discusses the importance of

legumes in livestock production in Nigeria and mentions the establishment

of Stylozanthes spp. wi th data on the benefic ial effects of including

legumes in pastures. Also discussed are the nutritive value of silages and

dried forages and how these affect liveweight gains of Fulani cattle fed

basal rations of crop residues and cottonseed.

9. Jahal, M.M.; V.K. Jain, K. Sambaswarao and N.N. Pathak. (1981) Effect

of feed ing dried and ground ci trus frui t residue on the intake and

digestibility of nutrients in lambs. INDIAN JOURNAL OF ANIMAL SCIENCES.

51(2) 189-193. Studies on the effect of feeding lambs with dried and
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ground citrus fruit residue, instead of crushed maize and wheat bran, on

dry matter intake, digestibility of proximate nutrients, nutritive value

of rations, plane of nutrition and daily body weight gains are discussed.

10. Tropical Agricultural Research and Training Centre, Turrialba (Costa

Rica) (1978) Milk and beef production systems for the small farmer using

crop derivatives. 1978 PROGRESS REPORT, lDRe, OTTA~A (Canada) 48 pp; 2

figs, 14 tables. This project report covers the period 1971-1978 and

describes the development of integrated crop-livestock systems

appropriate to small and medium size farm in Costa Rica. It offers a

static and a dynamic diagnosis of farms in four different regions and an

analysis of biological, and economic constraints of farming systems. It

also presents results of experiments on the use of crop residues,

parti_qularly common bean straw and starch-rich tropical resources in the

feeding~ of cattle and uses a model farm to stUdy the effects of

introducing. a dual purpose milk and beef production system': 'fJr:"'~mall

farmers.

11. Kaufmann, von R.; R.O. Magaji andp,.N. de Leeuw. (1983) The importance

of crop residues in the diet of Fulani cattle in the sub-humid zone of

Niger ia. ILeA SUB-HUMID ZONE INTERNAL - COMMUNICATION. No.3. 7 PP; 3

tables. This report presents' re'sul ts of a prel iminary investigation

carried out in Nigeria to evaluate the contribution of crop residues to

the diet of cattle owned by settled Fulani on Katchia grazing reserve. It

assesses the yield of millet and sorghum' residues and eXamines the

relationship between farmers and livestock owners with regard to permits

to use the residues.
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12. Ruiz. M.E. (1979) The use of green bananas and tropical crop residues

for intensive beef production BSAP OCCASIONAL PUBLICATION (UK). SYMPOSIUM

ON ANH1AL PRODUC'fIO:~ IN DEVELOPING COUNTRIES. Harrogate. 1981. No.4 p.

371-333. The report investigates the possibility of using tropical

agricultural residues and byproducts in intensive beef production systems

of Latin America. It describes the utilization of green bananas for penned

and grazing cattle and of bean and sweet potato residues as basal cattle

feeds. analysing changes in body weight of cattle given these feeds on a

supplementary or basal level.
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EDITORIAL

INPUTS FOR FARM-BASED CHOP RESIDUE RATIONS: SOME ALTERNATIVES

Among the field experiments bei~g conducted by ILeA is the intrcductionof

legumes either in the ferm of alley croppirg using Glyricidia or Leucaena spp

into cereal crop farms. Intercropping usingStylczanthes or fast growing bean

spp is also, being tested. The intertion is to provide a balanc,ed diet to

ruminants that graze the fallo~s after the cereals have been harvested. This

app'rcach, would cut dewr: the labour in harvesting the crop residues fer pen

feeding'and would enable the spread of animal manure during'the time that the

animals are grazing the legume-crop residue stands.

Simultaneously, there has beer. exploration for beth indigenous and imported

fodder crops that would fi t into, existing farming systems. 'In Ethiopia

alone,about thirty species of clovers of the genus Trifolium' have been

collected (see Kahuranar.ga, lY~2). The performance of these clovers as

compared, ,to imported varieties of the same genus has been assessed

(Akundabwer.i, 19~4) and their response t~ minimal applications of phosphatic



fertilizers indicate that Trifolium tembense can prod~ce up to five tons dry

matter per hectare. (Jutsi,19tl4).

In terms of the ~utritive value of the native clovers, Mosi and Butterworth

(in press) have established that, whe~ Trifolium tembense comprises 20S of a

tef straw-based diet, significantly mere total dry matter is consumed than

when tef straw is fed alone. Inclusion of 25% trifolium in the diet further

significantly increased total dry matter ir:take but r:o more benefit was

realized when trifolium comprised 35',b of the diet. There was a sut:>:S£ftutlCr.

effect between trifolium end tef strcrd but in spite of that, nitrogen

retention, its digestibility and the utilization of dietary phosphorus were

all improved.

The above approach demonstrates how cereal crop residue-based diets may be

improved te prev ide above maintenance rations using as inputs, cropped

"'t{egUtn:e~~~r indigenous legumes, conser'ved from fallow lands.
:~1. :,l ~) :~'! .: .' ~~ ~ (

'"

~:: ~ .. ~ ,'-
lack of energf,b~t"to

ir.adequate levels of prcteir. in the coarse roughages 'that ar~th'~ onYy:'1fci:~d

resources available 'during that period. The suggestior. is to use molasseJl~~;'ja

':r~'ere are cases where prolonged draught causes severe livesto~k losses. The

current hypothesis proposed by Preston (consultant to iLeA) is' ttlat" loss of
~"-";. .,

condition in draught situatiorls is not so much due to

carrier for urea. Nolasses acts as a readily fermentable carbohydrate and

urea provides the non-protein nitrogen (NPN) necessary for rumen microbial

growth. Ine enhanced rumen ecosystem would the~ pro~cte the utilizatio~ of

the fibrous residues. ILeA, i~ collaboration with the Ministry of State Farms

a f, d the Min is try 0 f Ag r' i cu1t ur e , i s cur r' er: t 1y t est i ng the s t rategyin

Ethiopia with promising results.

These approaches may be some of the areas where national" r'ese~~ch"~fl~g:~t-s

may have rapid pay-erfs.

(
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'/ !

Courses
.' t~

,.r) "j :.' ,~':. ."': i j',.." ~..) t) ;...: ,f, ~) :~, i p >1 i...! ~. C" ~" . ~?, /.1 ~;~-1 .t r~~~ lJ 'S. ~;1....l ~~):~ r r.,

1~ mid-August, 1984, the Nutrition Department at ILeA in conjuction~ith the

Training, Department ~ill convene the annual course on "Priciples of Livestock
.. ·f·,!:;·-~ '."'~.r ;')gV r j"L'I[,l,:-- '-::'.; "',":,"',' ',~' '.. ,; ", :)j·,(i.t~_t .!:~, "-,r':: ~)l~J ~,!:".; 'r~\'i 2:i(,1,Ci;'; ';' :;.·;;::~lr~. :~:'<J (ri

Nutrition "'~md "F'6'rag'e Evaluation". Announcements for the course have been
. ::)'1[-', ~kri.,:J:~ : <~~·':.l~::· .. i ';" :::...:'.:. I.E'·':' ~ ' ". [):.....,:f ,,~~.:: .~.. :~.;,::- :j 'vri ·'~i.: 1 "~""J t.~!·}...

sent to the National Institutions throughout Afrlca. For details of the

course, please contact the Traf~;ing'Department at ftci~"Neit y~~r ~E;fh~:-~dur~~j

will concentrate on the mineral nutrition of farm animals •
.. ~. i.": "'f :)() qr, r.!()~:,: .... .., :~ t>:"J?'. i;:·-;;·., .' :"-'; ;, ~ '.:~.i-, '-·d:" '~~~)

, :'11F',~' ~C;:',;?''''1'~

Nyler. bags fer research
~z :1 ~~! (I '~~

(see Orskev below)

/

:

The nylon bag tecnnique is a rapid way of ranking forages according to their
~,} J.:J j' B r:} L E:~, L; .'i LJ .ij ;rr.~) ~'j :.; ':,:'.' .,',i ~.: ~ .L '"., !. i' f" "i ': 1/ .-.... ~ .. '~ '~~ r; :•.. ~:;. . ': ,'. d '~.~ ") f:' 'Y : i-.~

rates of degradation in the rumen. Inter-laboratory results are sometimes

difficult to compare especially when the mesh size of th~~iriYiori·~loth·:dilffers.

The ILeA Headquarters Laboratories has recently acqUired the type of material
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that is recommended for use in U.K. and would be happy to donate;piec~,'5.',,·to

interested ARNAB members who ~-lould want to test the procedure in their

fa'bbra:t6F'fe$:~:Wi thbut prejudice to other suppliers, the material w,aisi'proc:urtedic

from H~iliySfrlibri~·Ltd.; P.O. Box 31,Stockport, Cheshire, Englandj>JSK3, ORT.

The brand name is Simfll Nylon Filter Cloth HS03 and the mesh size is between

20:':4C(micr:Ons~" !'(" : " ::~,,' r?.:i, '

'~I . ! •

New Ref~rence Books.

Ttf~~:'Elisev:ier'SdiencePublishers hav:~released two 'new booksilStraw;,(and o'ther>

by-products as feed." edited by F~'Sundstol and "'E. ' Owen,' and i';l.II1mpact of

diseases on livestock production in the Tropics" edited by H.P. Riemann and

M.J. Burridge. These books are deemed up-to-date in sUbject matter and would

be inv~1~i61~-iis~ti-t6;~ll~ARNAB ,members. _.'---

News from Botswari~:i ": 1

: "') Ii
. :. _t ~ ' ..

/

Mr B.M: ~'M6simanyana:~ head' 'of the' nutrTtIciri: :s'e:Ction::of :t'he An'itnal:: :P-r:Oduction (

and Research Uni t in Botswana has sent to ARNAB Botswana t a major researoh

objectives in crop residue usage. These are:-

a) to examine the yield and nutritive value of locally grown cereal crop)

residues, namely, maize, sorghum, millet and small quantities of wheat and

r:'icie~;"Legumiri<5ds'r&sfduesinclude' groundnutSj 'murigbeans andC6owpeas~,L~-h,(F: :'11

::.>~.-:- ....~()~. j~J :L" .J,lSH.-n.j-1r~r::~3(."i i~~:" ~:~.r.h"l·, '

bY ''fodet:-ermifi~'-\lhet,her .the: available crop' resichJesL~c:~n ~7be~ r-itrt~rb,v'ed irl ,~hutrt~i

ft£ve; vafJ~ by: cheniical ' arid ('phY1ii.cal' 'treatments U,ttReser.aSh f 1Ji t ; tf1i~s ar.teaJ ;tn~

B6tw~ana has"so far"been"bh ':a' liaoOr!a'tor'y scale):'!:·:);} J ,:;'1'~)~ ~:~H:2·r'1 ,'3E'T.::'<:'

;., t,c.:.-

c) to determine the effect of early harvesting and mode of storage on the

nutritive value and to evaluate the;e'effectbf"iH:u-ly fiar.vestingr>on ,~g~;a1n:'-qua

lity and yield.
.~ ;.

dri;~to"c"arry";cout/sU'pP1 ementary feed1h'gi. tr f:a]jg1 orl' -sel ected communua] ccatt:l:-e'

undjer ;fiel'ciclonditions.'" :"'iJ ''1:'"'' '{~. .i ; <,,:,) 'EI;n>::;,) C)j )Ju;;j'n rb
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Mr. Mosimanyana emphasised that crop residue research is on the priority list

~{h '.Bot~:wa~~""~inc;e' t}l~f,~r' is the 'need to recondfiion' draught oxen: '6nT crop

residue-based diets for early ploughing. Dairy COH::f":~~re also maintained on

crop residue-based diets during the long winter dry season. Farmers are

'aware' ot'-the' beri-e"f:rts-rn~'co'nservlng'cro'preslduesarid "h~ftiorfa1:··fn·veti'e-6ri'es

are being compiled as pJFtth~ obj~ctiv~s of' ARNAB.

, ;.. t.) .-.; .,-. .~ ~

.:J. \"'1.:):"::;.} i (, [i 12~

Tanzania
" ~ _. ,,~ , ~ , -I' :> , ,'».. \ ,. -.¥ ,- .

Wheat feed as the sole ,feed'-for"''g'r'o'wrni-fatteni'ng pigS:~4."'~~_"-"'-- ""

A.V. Goodchild t Head of Animal Nutition Dept.
{) "t~ ;' ,~' ~.;; , '< ;.:: ~'.- . ;) F. :. ',- '~ 1::':' ,. f ; _\ ~'~"~ r.;

Tanzania Livestock Research Organizaticin'. Np\-iapwa, Tanzanfa.
( (-: .~~ "'"' c· (() ,~ ;~ ~:',t 'J ~ t) ::) ~=i •i .. 'J 1\'

Wheat f~'ed in T~h~iahi~"6bnsistl/'or the whole mix(~d by2.p~oduct df!;riiiitti1gCWftie'~t

in whi t~~"{rlOUP '~:~6hucti~n. It" 1'5 equi vi~lent toami'xtur;;J of f~;'4 'partsJh·~·~t
t· :"" ,.. '. t';.·~ / ,'\' '\ '-'. . :-.. , ....

b~a~ .'wit'ti', pa'rt ~f}wheat pollard~' Anex1periment' at Mpwapwa, Tanzania cOmp~~ied
~. .-) _r ," .~ ;~.~ f • :'-~ } r:' ::"' Tf ~ ~wheat feed (16.1~ crucfe protein, 9.0% crude fibre) witt1'fu'aize feed (S.-9'f:crucfe

c· <~".'. ('." :"::' . ;~•.~ ...•. :~ , (', -=: . -f ~ :-. ~

protein~ . 1. 4S crude" 'fibre) as an energy source for "~dr;owing-finishing p1'g5'.
In th~:~e of the tour feeding tr'eatment.s J ~ con~t;ant level of ~tiS~e;i:n
supplement;;~as fed With':~~~ize meal, Hheat feed or a mix~u~~f of the two. i~';;~f~e

( .~ ~ ,~) ~ ': t ~.: (J f;, r ~ ~ ~,"~ ( (}40 ~ ~'3 r) ~; ~ iJ r .. (~ .' ~') ;r
fourth treatment, wheat feed Has fed Hi th minlmal 'levels of added proteln

.( t~1.,? ". j':; ~'.', , :"' ~.:' ~: .' ,.., ; .',., :... :'.~ t...il .\ r~. i~ .: __ ~ •. { j.'~. ..~~~ •. ~".(r"\

'(T'able 1 j '~' Thr'ee" pigs (one gilt and two barrows) I \'lc'rre allocated' '.. to': 'e:ach
treatment~-b·y'--a--spITt-lItte'r--m-e·tho'd·.' "tE"e'·"pIis-r~ec~cfv·ecf-tl1"e--freci£iii'ent-r-crtfo'n

, ;-:. j -I~~ /: f,: ·"'i ~:i ~:": ~~, -'.~ ,::. ..•. ~. ····;·r '} .......: :'''; ..: '.' ":-'j ,'~': .':. :· ....1 .c~.",-1 -.t ') ~ ... ~ ... :~ .~ ~~:: /""-: .';: ? ;.:.y ."~ r·i -.f 1"'0(' "-.'•• : ,'":' r~ ;...... (. ~-, :'''''''''':' ~ ,:. :...:::
when the-

P

, aver a'ge' '.,iefght 'was 34 'kf;(until'" they' :wer'e "slaUgHtered';'at-':'92" Lkg
""'. J ...:~ :.. :;.... \: ... ~ 'r ·1·':....~, -~ .;' ~:~ r: .:::~ ~",i ,~f ~": <.\ ~.:': f'" .:'~:~ "'. .~ ,.:~, ;,;'-. ... r f' '.' .~., .,.~ t ;~.. ;

liveweight on a strict scale based or."tfle mean"li~Je~lelght of all pigs l'n'::tlfe

t~i~l. P~~fo~~~nce~· c-r:; thEt ::Pi·gs'(fr1dfudfr~g:·~ tfie:::~; :,: amount":' o"fsub'c\itaneo7,is::ra:t
trimmed from the carcass at slaughter) is shown in Table 2.
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... -_. .:1,-iyeweight.
'- . ~

~~--~------~-------~---------~--~----~------~--~---------

Ingredient

Maize meal

+ protein

supplement

1:1 Maize meal

Wheat feed

protein supple

Wheat feed

+ Protein

supplement

W.heat )~~~d ..,

no pro"teln

supplement ....
~'. ; . :. \'1 f~ i

. ~,;'. .

Salt,
'-'; .....

;f;r:oemiJf:.
cTo.;tal
~ . ", ~ : ;

Maize br~~~i.

Wheat feed

Gotton s~ed;q;ak.e!

,&~nf..lo.~er;(~ake.'

jfi.~n~Jne~l J .'" .

:L1me;l~o.n.e ') '.. ~ ","-

.12.0 <,19,9)" 9·~q;,: ,'!..;:A

10.0 (19~3) 0.0,
~'. ~. _ '.' ;I ";;~t~'" ;". ~ir,:,.

,1 .,5. (3. 0) . o.a (1.0)
"):,~ ..:..': '-. . '. t .;'.; :....:.: ; :., . ;'-,'.' .~ .'<

, 1"p " ' \ 1.0. >"

.50 .• 50
~ . ~ :: ~ ), . .;\ ,::. -,! -: r~: . '.. ~

.25 .25
-1', ",,; ." .' ..":;

100.0 100.0
." \ . i .~ ",".: ~ .. : r ~": :'-~ :.,' (-~~

" 19.5 (21.0) 15.9, ( 16.2)
.- " (" ~ "'. .' .' t.". ,.-: :~< .r . ,

9. 7 ( 9. 9). 8. 8 (8.6)
'. . ~ .'. - ; :.-') ;. ~ :

(

0.0
" ON

97.3 (95.3)

0.0
. ' .. ;. '. :

73.8 (64.0)

3q.9 (32.0)

36.8 (32.0)

J2 ~ 0, :(1o. 0 )

1o. q, (1 9. 3 )

1. 5 ~,~ 3. P1.: '
1 .. 0 r

.' '.

... ,.5,0,.

...... 25.

.' OQ~ 0 . \ .

:.,1.6.6(18.3)
. :. . .~ -' :

6.8( 7.9>

.73.8\.;(64~O.) .

0.0

,?..o .< 10.0)

1.0 •. 0,(.19.3). :

l ~5 "( ,3. q);
.' ,.1.0

. . i :. ;d'-~ .. :; ... 50

~ ..•25
~ : ':~",.: "

. ':~'~; '1;-; ,.; 1qq.; 9:" ;
-~i.C·.:f.: '.; :~br~<) ;.l4~/? i ( 1:6.0:~1.

rCr~d ~.: fi t?r-.e ! ~, H~,O . ( .. ~ l' 1.) .
~ - ... ; . I '. , c',' ~ ", .!".': i

;:f"igure~, {.,in: p~r:entl1~~~s .ind ica~~the;.compo;~i ~~on~:()f ~n~; ~\o~:~r; ..q~:~~s::i;L
,:w·n;er~. it. Aiff~r~g from,·.th e fattening, di~t~., "L'~':' i.: :V' )
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Table 2. Performance of pigs fed wheat feed -based diets

(Means of three pigs)
, ,'.

'"

. .~ ..

.Jd~ ~;:~ =~~~"d=='=;~-:=~=-= =: ==:':====~ ==:: === =:=:: ==':::: =====:: =,== ~ ~ =~~'= :'::== ~i~ ='~:="='=====~='= ::::;:
Treatment Description

~ta i ze meal 1: 1 Maize meal ' . \Jheat feed Wheat feed SEx
. ~ ~.~: " •• j .- -i' f

~'lheat ::+ ·,·pto tel rl' j
:" ~ r.:,:'Phase + pro'tein feed + "'no protein

supplement supplement supplement supplement

: :' '""':; : .---_..__...-...__......

·'thtake kg/pig/d

Gain kg/plg/d
" r! ",,: ,:> Ii \
Kg feed/Kg Gain

.-', ;-~ ." 0 ,.,!~~ -,~'"

~1"'1 (. :; ." \ ~~. :to : ~', '\ r".

·F'atter.irig
.; { ~ "; '.,! ,. , !".

1.62

, .42

3.8'8
-.. " '~I

1~65

.. 44

3."70

1.6't

.48

3 .. 51

,',.,

lt68' i"': 04

': '37 .06
4': 51;;-" .~ '9'4

. "' . .:: .... , :::-,

Intake kg/pig/d 2.4j 2.45 2c
; 40 i i' ; ~~! r: ."": 2.45: .01

Gain kg/pig/d .69 • 'l1 .67 .6'( ~O9

Kg feed/kg gair{' -j '3.52';:'" 3.48 3j6'{' 3.65 .15

Carcass weight 6'{.12 65 .. 62 65.42 64.4'( 1.96

Fat trim, 'kg":-- 21. 75 2:Cf~ 1l~ .'..... 19'.69:_:: ' _...- .1 T~ 45 .49

BaCKfat (rom) 34.-39 2'9~52~i '-j '. r; r<.: 32.37 28.22 1.21
"======================"========================================:=====;:=====

From the above results; it can be concluded that this particular:~hea£~feed

can be used successfuly for growing and"finishing pigs' if supplementecf''dnly

with vitamins and minerals, and that performance is asUgooct as 'animals-'r~d

more conventional rations" dur ing the fattening period. The pr'o-a'l.ict is'-dfieap~r

than the ingredients in the other diets where protein concentr~ii~'jrieid-'t6be

added. Carcass fat and backfat thickness was reduced on the wheat feed diet

but whether this is beneficial will depend on the consumer' requi~~me~:'fsbln the

country concerned.
_ .......;~ _ 4" _._

~..~ ..~ ...... "" ..

'i x
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Sudan

Evaluation of acid insoluble ash (AlA) as a marker for predicting the dry

matter. :::digestibili ty of high roughage and high concentrate diets forJ~e.s.ert

sheep in Sudan.

M.G. El Hag and G.A. El Hag
e

.

';'1. ·"Uniyer~i ty of Khartoum" Facul ty of Agr icult\)r.,:~, Shambat. Sudan"

Six mature animals madeup.of.threeSudan Desert goats and three Sudan desert

rams per treatment were used to evaluate the in vivo digestibility of the

rations shown in table 1. Samples of feeds offered and the faecescollec.ted

f.r:;Qm e~ch: diet were analysed for acid insoluble. ash (AIA)bY'j' t,he· 2j;N,;HG.l

prqcedUre of Van Keulen and Young (1977) and total recoVe~Y:;,o,f AlA., ;Wei.S

de~ermirI~d for each ration. Paired~-tests were used to determ~ne \i~ether, the

ration digestibility calculated by total AlA recovery was different from the

in vivo values. Secondly, digestibility values determined by total co~:leqtion

were regressed on the digestibility values obtained with AlA asamar.ker.~nd

co~relat1Qn coefficients were calculated.

Table 1. Composition of test rations in percent dry matter

-------'-------------------------------------------------------------- ~l
~~------~---------~-.-~----------~----------------~~----------------~-

Higb Roughage Rations Sorghum ~

1 2. grainrati.on

) .~

-~---------------------------------------------------- -----------~----------~------------------~------------------------------

'.. ' :.) :-,.

1. ~ i" r.: .

100

15

19

.15

50

·,lJ~(

., __ ,>".,5,'

50

. ~ - .." ,

I: "J;:-
_. _ " t; .j "I~. 3}ji, <;

100

50

...•-.. ,)10 :

25

.Wheat·;bran

\Sorghum bran

Berseem tlaY::IC:

Cottonseed cake

Sorghum grains

Salt 1

Groundnut:hulls 14

Total 100

Recovery ~ = (Faecal DM%) x (OM excreted) x 100

Feed DM AlAi) x (DM consumed) \
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.:).," "

Table 2. Mean dry matter digestibility values, using acid insoluble ash

versus total collection method (all species combined)

Ration Total collection

~ digestibility

AlA Marker

.;'% Digestibil i ty

50.,70c.

·;58!00

.93.30e.

66.90

;.;p8.00

>-56.70b

<}U; ;6,6.74

79.05d.

68.74
~,;6,6. 26~;'1

S(fr~'ghunf bran" ': ~:'

Sorghum grains

All rations (goats)

All" ratiOtrs~(shee:p)'HFi

Table 3. Prediction equations for total collection (Y) on digestibility

'determi'ned\with'iAIA.as 'c;. mar.;ker (X).~Cl:>' ~':::' ;' ~:r;<,\

~~-~~~~~~~~-~~~-~~~~~~---~~--------------------------- -----------. - - - - -- - -- - --,., - -- - - -'-- --,-- --- -- -'-,.-.~~- - - -'-.- -~..~ - - - ~ ~ -- -!~ - -.-- -.-:·~,~r,-t~ i' ", ":1.: ~

Rations Prediction

Equation

Correlation

~oef:f;~c.ient

Sorghum bran Y = 0.39X + 44.12

lW¥t-e'i:lt" br-+arl : (j;:;!) ty q::r,0.'053X,+.. 54 .O~·:

Sorghum grains Y = -1~18X + 189.05

All rations (G) Y = 0.49X + 35.91

f~ll:'rat'fohs' (S:}'Yi:; .. o.~'42X: +,' 37.92 :

0.61

0.13

-0.43

0.97***

.rLiO.84~· .

{'.:-:' , -.. ~ t '~. ~ ~

•_1.c~.rL.'·;.:-;;,·~~ ...·~· '_:_'_:"_,_. .__ ... ..;, _
.. -- - -- - --'- - - - ... - _.- - -.--.. - ..... -.- - - ~ - -- ~ - - -.-- ~-~~ ~ ~ -'-.).~',~-'~:~.~7:7:7- ""~ ~','T!,,:' \ ,j ~)' ,',-:-:1;'

1 ',.', '} J')

" .--.: c~ . : . , ',~ ..

:Fo'r!~"deta'ils~ of)this~,.ipaper, '-see World." Review of ,Animal. Production Vol •. ,XI~,
. . ., .;: ',' . : ' . ''. :' ,: ' ::..,,~ f: . ~ F; :1 (; 'N

No.2, April-June, 1983. PP 1-12 ;1", '\'"

,j '~", ~:', L,,!~; :") \' ,;
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More abstracts from papers presented ,at the ILeA/FAO conference

better utilization of crop residues for animal nutrition.

OrithEf

SELECTION OF APPROPRIATE METHODS FOR IN VITRO ANALYSIS OF THE NUTRITIVE VALUE----- -- -- - - --
OF CROP RESIDUES AND';AGRO~~It~DUSTRIAt -~BYPR6DUCTS :"IN ~:bEV£LOPING ::'COONTRIES~ '~:.

\' ,1. r : By P. MVanbell e • ! -;;

The in ~ digestibility' te6tmique of Till~Y' and Terry is -:ttU.!~be"s~'i

available at present for predicting the nutriti~'~ value of' for ag'es, anlf'l1y;';:

products in spite of some obvious disadvantages':: :i;' ,C" ", rn(: ';

* The repeatabil i ty is not always s.atisfactory from 'one ruri>-to' another:or''"f~om

one laboratory to t.h~:~other:;;' even' afterrlgouro:u'sry ':stand'cifcn-'ili"ig~t:he'di:ets
( (:1() . C.!:-.- ::':. . .;' ; . ~. ;-';'~ ; ~"1\~~ r p "Jr~"'1 J'~ r ~~,\ "7-: .·.,-..:\"r·f t:> r ·t·.... ..',:- ~ ~: _ . _ _ .._.'., ,,' •

of the animals. the'''sampllng'c'6n'dit1birs,and' bf'" inoculumpr:eparati6n:~J i::

• The necessity of supporting fistulated animals (costly).

Enzyme techniques, despite slf(fhtlY ~18~er ;' ptecislorf. "offer several

advantages:

• Good repe~t~bil~i ty ·'and easy to' manipUl~:it:.e'-" indispensable for"analyses in

series.

• Avoids the use of fistulatedanim~is•
... ~'., ."- "'..' .- .. "'" .~. ". .... ",

• Appl 1cable to products 0 f lOH' digest ibiITcY··-a'fter-~·c er ta i'fI·'·pretrea'tment-s

(pepsin-HC1, NDF). :.\ ,"1 ":' -. , :1' .. (},' -'~-

• The regressior; established in certain ca~es' 'deem th:be appI'icablfP1.o'seVeral

species or groups of feeds. . ,! /:" .. \' ,., 'Of.:'

Its major disadvantage consists fn' the difffc~it1' c:rr ~bb'ta1rt'ing~,~rizYmeJbranas
of large spectru:ffi ~;f~' a~tlon'witi1:\::onst.ilnt::aatfvTfy::rr:om~~orfe;:b~f1~bh:::t:o-::allo-t1ler::.

To obtain less variable results among several laboratorlE{s~:;:I-it·qwddi:d=be

necessary to:

'. '~ta~d~r(n~:~~')'~ie~~':; /fg~u/6~'~:lY,':-th'~ m~~h6ds'';Yr '1n';~stiikitlok:; iill r td:i/rter~rd:,

laboratories of different countries~

• Have standards of known in vivo digestibility.
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Chemical,and in ,yitromethods ,are cOqlplemE7ntary. The adaptation of the

fra"t,ionaJ;, , sepapation techni<j\le of van Soest ·to non-conventi~na~'Ccro~.
residues and -agro-industr ial' by~products cos'ti tutes a pr io~'ity for' tii\~c'~~"~'ii~'g'~

the problems relative to the understanding of the cell wall indigestible
~ 1 j •

fraction.

~,,}'heinformatJ~n about the environmental conditions (eg: temperature,
';"'. " :-c

r:~~nfal,l.~ tit)~~spec~ies",the state of devel;,o,~me.nt, can be more reliable than a

simple chemical criterion.

1 :fU.-,vitro deter~in~;~o'~is)d~st1ned"tPlpredict the digestibility of feeds ar~,:

nQt.;".~l)s,olu:~;e ;m~as;ur~fU,elf,t&'; and are more ..appropriately used for screening

purposes.

METHODS OF STUDYING THE FERMENTATION OF CROP RESIDUES AND AGRD-INDUSTRIAL- -- -- --- . ' ..: .....-.. ,~:,-.~: .',

B.Y~~liQDUCTS.IN,THE RUMEN WITH SPECIAL REFERENCE TO DEVELOPING COUNTRIES----......._- - ---.-.:" .... ---' . '.,. -, . ",: "

p¥
E• .H. ,Orskov

. (-J ':' ~ ;", , ,

The J~yl;orlb.ag,;,~ectln.iqu.e is s~mple, robust and powerfu,l tool essential in most
. ~ _.' r :>,; ::;, ..1 '..:..:~+ ::t F ',': :,i

applied ,nutrA,t:ion stud ies in, r\Jrpinants. Among, its uses are the following:
, -'. . . _.;.0 :-1:) ."'. r-', • 'J -::':':',:.~) r~! r

~ T,Q·,sc,t.eeJf: ~b:~ potential\lseflJ l,l.1esfjof unknown wastes and by-products .
.- .. " .; . i:.i [ ;,: ' _"."." ;.' ~

• To assess rapidly the potential effectivenes~ of chemical and bio~ogical
":,' _....._•• ( ~_t~·-~,.~~ ; .... ) '1(.''';! ·~~.t·:f"~'''~r

treatment of low quality roughages

~ To, examine th.eposi tive and negative effects of supplements on· rate of
. (' . ',,:.!..' :.,' : ~ ~ . - .. .. ~_. ) ;'~ i '.: " ': . L .... ~. J r.'

~egr~d~~ion9f,f~~rous rough~ges
~ -", ~, :'. ~:' . ;'". . ,

* To provide information and understanding of feeds in a manner often more
~ .__ '~~'t ~~; " -.) ~.:' ~': '-~ ':" ~,.:-:,: .:

us:~;f.ul, t.ha~;!!l-vi vo ,;digestibi~i ty and chemical analYs~~ ,";:'1 i. "Hi:."~, ,_...: fJ. ,G~ i' ;"

tt ,-J~o .prov.ide in format~on, bo~h rate and peten ti a1 .ex ten t q f digestion and thus
...... ,-' ~' - ... : :,' ", '. ,J: '.' " '. " . "';- "; ~ '~~:i:) .;.}, ..t~ ~i') ~) ~ J .i. '" ':7 j':: : 'E; i';' ~ ... '< p.,

information relating to voluntary intake _ ,
.~ .. ··'i·'M[:· ~': .1.() ~)C~ f}.-;- ~:""!tt( .,:~~::·;"·~rl.{r.;J··>;·~J.!T: ..~ '~.;:., ~ '.

* To examine the most useful combination of feeds and by-products in order to

create an optimum rumen environment

* To describe protein degradability for most protein supplements, especially

when combined with information on outflow rate

* As a teaching tool, to give students a rapid understanding and appreciation

of the dynamics of digestion in ruminants.

11
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METHODS OF ESTIMATING DIGESTIBIL1TY AND r~ETABOL1SM OF CROP' RESIDUES AND- -- -- ---(j (') , ': .'

AORO-INDUSTRIAL BY-PRODUCTS IN MONOdASTRIC SPECIES IN DEV~LOPING~COUNTRIES

by

M. Piccard, D. Bouron ~nd J .(lr.e "O£vi'd1 tch
;' .. , , •. j

~ l) 'HI:t~"

Digestibili ty tests provide useful in'f6rmatior)' foP.J'·)£he 'm<drt€;")ap~ropri'~te
h '''1'

utilization of by.o.products by mor:ogastri~J. ar:imals~jd~roVideaqitnat they'~:a~le'~

done: . -,) i r-~~'

.9 "1 t.... ;, h '\ .... ~; ..... t·: r:

* At the right moment when chetnical composi tion~'nd the!)ad6eptabi11tY.~?lZfi,Y'el:.,~!9f
3:1 (11'''.\ '~'-),:-' ". , ',.. ,

the raw material is known arid befor comparat±V'e feedinig' ":tr ials 'Sredar-r iedl

out.

,jA:IW , 'J((l'J.- ')-Iu/ (,[;>, '.' "~ii" ,
.-'-Uslng an adequate procedure, i~·e.: ~~Fr ~.> ':Y'~.~L~_~~9 ~~9_~lj'T~:

~ .' ., ;c; ~ .'.: ~) i.. : Ti. j <.'. ] >,i . :. ' '.~ ~L ~ .
- !-ietabol izaole-'energy should be':'~easured on adul t co'hiH~~els u~irtg~~~fr;:H~.t:,\fi!.

rapid test technique with or without force feeding or a classical method.

- Digestible energy on growing pigs (30-80kg) using cages, total collection

for at least 7 days, and either addition or dilution techniques •
.1 :.~ ...,:~ ~.~ ;"l.r .L I;:; J j {1 ~ ~ ~~ .>;" ::J J Co' ').~ i s.. J ".~ ,-. '. .:;-.... :..'.'. ;, ,.•.

- Digestible amino acids' may be' measured on cockerels arHf"e'xt'rapolat'eCi ',:to
..."':'";-.f ~.} .•.., J..L ~~'):. ....1. ({ .. t ::-. '. "': ':::'.;.' . .... . . " -'. .: . . .

pigs. A simple n1 trogen digestibili ty test after uric;' r~cid :'efiniitfatioh'-)L .rean
?, \ i 1'" " ) ~.~ (' -,.... V r~ h "1 • ' ••

be used and'" anilno 'ac1d 'values derived from n[t'he resurts i(ising stand~ard
I;::. :).l' }.:.- ..' .r '} ,:~. :.':~ r~· ~.. r'. j' r:, r') ;~ J.':'

composi tion of the' 'ileal jUice. -v:;'~ :'<1' T

~':: Wi:~h'l c-;;~st:~~t'~"'~t'{~~tion to precisi'on';>'~'duprng;'tfl'~.ianimal: te"st· and any

laboratory assay: especially for dry matter T'V'a~';:ia'€i6Tr, feed'i"spillage' "and

;~~~s~~s':'~f~l~~~~S collection, and gross ~h~:r'gy me~sut'(hh~h't~' ~)i rV')":' ~,

* Aiming at debating the r~~ults, of an'Jxp~fiment-T~ath&r,(lthan'g1viriga,i1 dry
e tJ rf ~t [1 .~i I.~. '"1 ':~ i :t c' ( ~ ti .' . ... ',:- ,\,~.~:., ~ : ..t ... ~ . _ . ~. _, " :. '.. . •

number." Such an attitude will lead to a'self 'co'}'j'trolJ od'f£}1e uni't.')systa~m()~nd

experimental procedure to' be selected.
oj' ....1:~·r}~'·' ...:~~) :)U{·:0'HJ"~·

<I'

: j

hi
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'.
The methods described with some detail in the paper have been chosen as the

..' ('J '.'! (-"'r fe,"t ~:.'.¥

s1'mpfest" "~eliable technique taking' fNf'o consid~'~~tion th~i~':goaf"':of(~"t'hie
,:J u ,) :,.:,: '!'<,::, ' : : '~; ! ;',

seminar. ,These general guidelines' 'should' be 'improved 'by';Cexperfe'ric'eu'!'o'rT'a',

g~i~:~~:.:;{yp~C 6f" by"':product. But ar(y'::~Ie-f~cted t~'chni'qtie'it);nI~gt~':\f1h't~: a:i:ter 't;he

pi)~\c~~hility of the results when :'th~'·data~r~r comphrecr·:t~(f':t~~il~i va'lites"for

other ingredients. The aim of this type of work is to introd'uc'e"e'ne:lngr'ed,fent: ;

in:to monoga~tric feeding syst'etnswhlch I are bas'ec]"G up6ri "1:"lnear,'! ipr(jgr'ammed

economical :o~ti~ization. :w) i. ";i; \/ ',\':."~:' Cl\".-"~~iji:·, i :';:nnc)~-J '~:

:1 :f1

OiFINIT'ION! dFPROCEDURES EQli RESEARCH INTO THE) T-kt1iTMENfl',10F':r'CRop:'RE'SIDlJES AND',;

AdRO~IND(Js;rR±AL··iBY"';PRODUCTS IN DEVELOPING:;COUNT'RIES!~' 'd::i
Qj -,'\: 1(~ .i,;.1 'i~

by

F. Sundstol
YI U G3G .'~d ,:.i";::IT·~;·( ;;'-- .. ~... ....._ ....~,. ~~..-. ·_rM_.~.

It is not posSib'{~~to 'describe procedures fc5lr(r~se~~~h in'to, tr,eatment of agro

industr ial byproducts and crop residues that will fi t under all

'/ ,"t '

,i,' ";(,<>

..~. ,", '.

',i ;·i

.( :.

;' ; .-." \/

,,: "!'..

. ,'TU'"

circumstances. Some view-points of general character are outlined.

Before starting a research project on this topic t a feasibil,i ty study
, . , ;·i -, f')'l S \l), f' "'''1 Q j' '

should he' car'rfed 'out to identify some of t,'ri~i'relevant 'p~obrems'"~ andcb€8'q

e~t~6iT~'h·t{he '.'~lrg'h{ approach~ Ih:fot~ation thatcoUla be of itlr~restj 'in f'§u8fi0lf1
I",· " ,:, (1 ';',' E (: :~:fJ r " " '

study include:
*[IAm~unt'~·'.",jqua~tity andd;ist~lbJt'i'oh'cfmaterial'~"-<>:q, it' .';'; i:1;H; :.'

*;:'11t~~~~ti ~~~ ,t'~ses '~f mat'e~ ii~i~ i)~":L,) "/);', '.: Ie.:,! ::0.

*';Ait~rn'at~' f~~d!s arid'fe~!d s'~ppf~~~rils:"\";::i:::; ,',

.. .·~7)i:i·~J ~::.~!~-.,; ".!r"\ P. ~··.~-~.f:i< : fi~/ r-1''''~()'''1 :-:~')'~'.,:ii··· ~'~:t..(.:••. : <:~'J'''''\ ...... : ... ~J'••~.:_; ~~.:-: h:..tr' .~~~~.:l
* Level of technology 'in' theagr lcul turar sector' "

J..,J~.'~ ,'c:t :" :(',;'1 J":~r,, .." '; r ....... n [ i i" ..~q l' h '10 .~.,; ':":"'" ,I I"' ,::, -;,., .,;* Potential improvement "'d'tl'e ·to treatment:':' ".',.J (,

*' A~~iiabilit~ Ari'd{iddbitfi~f'(hhiefufc~i'r atid~-eq\J:Cpmen;t "~d GJ :T' ":"");,,f L ',; :.cr, ',i

.. Advi~~I~,·t(~ff~cl;~· gf)~b~~Miic;ciYs~ (/i;~' '::' i· ... 'i(';·~ :':H, :::..J ,_' ·.:··.. ,,-:_.v r
{

* Pos~igiiTt~f)~f g;d)J~F'inmenti:t~-Lp;pci~t;:::: :;'l{j

, ~.,

. ~("f.i':J I{J.~'~"'j ('I•• ~i ~""{!ht"~"-':(1 f···r,;"?~ .,>(YC '" ~ ";:' : '";', ~:'l[!'~ ·f,:·.ri'~· h ... ,", ... , (f,'.

A research programme o'n' crop' residues '~md- agro~'industria1: byproducts may be

carried :;)~i:-;\~t ':tri~e;~!:I~~el~'~'"'(1 {\~'~sf~; r~~sear;ch~ ,. (i i )\~~~I±ea'research and

(ifi) field reserac~~~(-iThet~'~:ar~; ~qually;:lmpc;+rta;rft'!'andsho~ra'lrO'urr:more or less·

parallel.
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Bastc ,research should be carr ied out' on un iver si ty or exper imenta~!::,J"r.rp,s

where'furldamentaLproblems are studied. Field research :should be carried Ol.lt.
• . . : '.' .' . -"~ ··,':.i . ~ '. . - • ":,:.' , :':'~.::""

a t,well-run pr i vate farms ,gcverment farms or 1 ik.e .,~er:epr,r.~,tical ~~.Py~r t~~Rr ~'i.

by-product. utilization should,.: be,:,' studied and.tile>: "b9{r.~1~ne.cks"!~~f:) tt.Q~q

(
"

technology uncovered.

Sound training ',of the persorme!-;;should .be taken t~,!en~ure a rapid\,rlow.,g~l

information between the various groups working in the field of by-pr9d,uct~(r~'~1

It is difficul tto recommend one particular .method of treatment because

t,h~s ~Wi!11l~depel'ld';onr the··lq·9~1: g9;l}d~t~on~,.,; f()r:iAn~Q.Yl ,:~!iQP~9alcolJnt,r,~~~.': 1~'J
•••••• , ".-, ••••• _ •• ,~, • • '. - -..... • R~·,r~~ • _ r._

might be logical to thinK3 'of ammoniatio...n; '; by ,urea :l~r:~atme_nt ~,s ~p;e,· f~r~~i\

alternative.

VALIDITY QE FEEDING STANDARDS AND DEVELOPMENT QE FEEDING SYSTEMS BASED Q!
.- '.:,·j~)i lJ.:; ;-~)r:~)!.,£!!.2f"RESIDUES~'AGRO-INDUSTRIAL:BX'~PRODU~TS~;i ;J2,~)O ,-: ~.:: ,', j

r Jf-: 'i';!'::1'.fJ;' .. ' , by i ;.. ";;',~."

T. R.Preston,

Feeding· standards .and, compu1;,~r rO,rmul~ted· l~afJt. . cO;it ..rcati~~s ,0f-iv,e ~ar~~g~~(~

i~provedthe effici;encY,anGi.):,pro(i tab11~ty.:.pf P'~g ~\~n~ 1?~~~~Y:)iip;rpd~9~l~l')

throughout the world.' In ruminants, feeding standards are usefuI~~,a general
, ..... : .. ' ' ... .I.'

gUide for planning purposes. Buti,for energy and" protein., : even with high
, . . . : ..,' '. • . -' • ..' .: ,j: .'. . . .' ;.~.

quality feeds, differences between predictedal1d; ,r.eali~ed , anima~. responses,
.;- . : : " ,,"; ;.. . , ", \~ - '.' :,. .,

may reach as high as30~. The .discrepancies are even grea,~er when s\.lgar,
.; . , . '., . • '. -,' . .. - '.. . . '!:, - • ~.: \

containing by-products and fibrou~. c,.op residues form theba:3i~. of the d~e~ •.
,- • • .,. . ."' .. ,.';. : ",' ~ f ~. ~ ! ., ... ~ l

The basis of the problem is the dual modepf dige:stion inr~n~~n~~t~W~,er;e:

gastric digestion is both .:p~ec;ecle and, follow~d,.;.,by,m1crobialr~rl11~nta~igr.ir

Sugar -containing by-prod~cts and fibrous crop residu~s contain nO"L;:s~~r~h,~!nd,;j.

insignificant amounts of protein, nec~ssit~tingmajor depen~~nOe.~g~
l,._.' ,).." .. -' • . • -,' . I. i ~ .!. ..""' r"',"' " I

fermentation as the digestion pathway.

~)(lt:,,_1a" hypothesis~d ;th,~\"r..r;~he1,;;<1igest1;<~n. ~n,d1 er.~,pr:o:)du,cts res~lting".:fr9m{\

m:l~r.op'~~l fermenta.ti(>n. of) sp,e;~;, ~rd C?,~,;:.r.ibfe:r~~hfe~d~s are de~io1~,1'1~"in

gl'\JC,pgenic prec~r.~or&(aft·:w~,~J;; a.s;>.9min,?;~~id,s" and ,yhat tl1~:~:. ia· ,a major

constraint to animal productivity.
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To dvelop effeqtivef~'ecfi'tl8:s,ystemswf~h crop re~idue,~and by-pr'oducts, the

more appropr iate method is by strategic suppl emen taticn (with or without

chemical/physical treatment of the basic resouroe) in the following sequenoe:

.' Fer'meritable'nitrogen, (urea, ammonia or poultry litter) to ·en:s4,..e;·1(~ha;t;

levels ':0'(. rutnenammonia do not fall much below 10 mg/J 00 ml r,umen fluid; i!. ·/i.

'i:~iSmall:;··amount·t<25%'of diet:::DM) of. high' quality green forage, preferably

legume·, 'to. stimulate rumen function"and :ferment~tion

•.8m·all amount «5% of die,t DM.)~.of good:quatit.y protein that ,.will .escape, ..th~

r,umen:~ fermentation (by~pass 'protein), ,

:"u:lmprove the balance of ·th~.diges:tion end produots by..fee,ding "by_p~S~!'

starch or manipulate the rumen fermentation so as to ~ncrease.thepr,9~¥9t;i9r'1

of' propionic' aoid and/or decrease the population of protozoa. ,.~ ,'ei} Fe:" . (.,.:

JL'Increa'Se the degradability of tHe ':basal diet by: alkali or acici;',::tr,e~t;~IJ1~~;;

• Repeat the supplementation sequenoe. _.'t·:· " . .1).,

t -,

POTENTIAL AND CONSTRAINTS _IN !!!§. UTILIZATION :.QEAGRO-INDUST·RIAL .~BY~......,P.R_O_D.....UC.....T...S

.1· ,,., ',;IN CAMEROON .;')·i

:~~~. ,",J-•. ,::;*11 ~'by :;/

Ruby T. ,Fomunyam ' . '.;

Sever'al tonl'les·· of agro-industr ial by-products ar·e "produc,ed· . each..day . ~Jl

Cameroon:'~; Ai thoughther:e !'"i"$ var iatiilty in the chemical composition" the:,co~t.s

6f'·'the· p'roductsas well·,as'·: the costs of, prooessing' them~'::there'-ex1stsa ,.great

Po'te'il't1al . for:::iproduci:ng -';good quality meat from. thAsef-eed') ..i t·ems :within.· ·t·Q~

operation limits of the small-scale farmer in: Cameroo~•.:1'.h.1s-;wo.uld:..greatly

reduce competi tio,ni::wiith man:::for If:eed resources_.::.' Cp;tt.onse:ed :QJ~~:J.. '. the, ·major

protein source in. '~::Cam-:enq~mf ba.~:: promot~d :~J~fic,ien~;: growt~..wh~n, ..red.to. :~o~

·ruminantand rumlnants.e',:Chicks1::!fe,c1 te~t,(q·~~ts. in. wp,ict};.: .p,.:?:O~,'L5 :a~d.i. ~JO~S

soybean; was i:;replaced-.· by' cotto.nseeddmea.l ..;i,n: qorn-soyp~~rL_, di~.~.s, :h~.~" :.S1mi1a.r

.g-r'"owth ~rat'esi;:J In:sw1nediets·,: d1~, ;~Q:, a{ilj; ll5~c r ice bra~ .:~:fe~tLJ~,~pl~ce. ,o,f; ;~or.t'l

were found to be optimum levels for suckling, grower and fini,sher.. ipigs.

Carcass traits showed that more lean meat and profit were realized from market

pigs as the level of rioe bran increased in the diets, suggesting that

grading pork prior to sales would greatly encourage the production of better

quality meat in Cameroon.
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A'~s\irveyj 'ind iC-8-ted·tH'1ati 14 .'o"lfili:ll,ion .._tonn eS;r,Q;f; agr9~~ndus,t.ria.~~.py~;-pre,st~:qt~~:)9;r~"

available: ilfl;'SU'danf. ()~t \}i's ··est'imat;·edi that ,the·el1e.ngy· :PI7~~~nt:~)~r.ht~s·e.~,::q,Y)1

i>i6du'c'ts' 'cbui~d"-)sC~rti sf!y~;aocut: ·;9l' 'of thernain ter:ancei: reqyi re1Tl~nt~>q.t~')r~he!animal~

population in the Sudar. rebout 55:m1l1ion 'heads of",·ca.ttle',': ;~h~~jbgcatp.,:a.rJ:q

ca'meis) ... :;: ThJ:: ~~jCpIi :b y-pt'o',ruc t s i n'cTud e: ,:C er:eaT: s t r a 'HS ,gr0 un dn~~:.., .~.!Jl;1s l;~nd

haulms, sugar cane tops, bagasse, mel asse~r:·t.:t-:cc:tton';<pb,al)<s ,'andi Gtrp;shlt<tse:~~~~

ff~fd-'rg~id~ueil'/If~heat br'cih:;:and cottor;seed :cake ,3{and'}£iel·d1r.~$j.dye~otr-.sq~l)£pum

aBel'cotton arte~:~6fJop"-::hafvest. "':"~: '] rV.~:mJ'·: :"";~,' SlJcluq: "~;m '''0 d~""iEJ2

Laboratory an-alYsl~:Thd1'cates' thatmcstr b~r'o:ductfb~:r;~3 r~l~t-i:Y~~¥j~;'1~oqr.>

qurarf't'y~'Wrtht>ve!ry~hi~h"con ten:ts"o f I igr. fn ,'-,and .crudf;i~filgrr:,~ rl~B~, ~~~ q,o~!;~n~ [0 f

nitrogen.

Seven different feeding trial were conducted with cattle, sheep and goats •

.tb~/~i{~ltlons::hblit!~j,lri~,~r--6g;t.~or1.~eed~ake.~j i ~~eat br~m<tTll1I9}~:?~.:$i~~~ ~nH\ u.t·V~.~':1~le~
" "'- - ,_.~.. " ._..... ••• ..••••• • ....._ .....·.P.• ~-,.~ .• _ .•••

roughage supplied by cereal crop resTdu'e:s, bagasse or groundnut hulls.

Animal performance was comparable with that obtained using conventional high

grain rations but the cost was 50S~es~.

Oi fferent r:1ethods have been stud j ~d to enhance the nutr i ti ve value of

'gtouridnut>hul rsr-:';abrg:mU[(fl'%:ltr aw ,::an.dbag'asse. ReS~.~lJts. we:r:~: nq t. v,er .y,:·I~ncoHr~,.~,n~

~eJ.Ct(nefHrbrehsin.(i'~n'~·r"cp l.fa-Dll:-t'r;eatment appl ied ~PJ g:~(o~n~n~t;;~,u1.~~,L~r.~r1(~8{~~m

,;::r~'ra\i.8 Ba)'s~'d'~30trltnrdsemf)i1t1d~ngs;t':'the;use of NaOHLi ~',!1c.~;~,c;iv.W~~.~~5t ;yp,d.:~r:-.!~.ud~(l

::C~~dl·t:t·bh\s tlU'e i -to O~lts haghJ co'st; l:ack 0 f i exp~r ~)~Bi9;e ,\:ir:! ':"1. t.s. ,~,.~s~ ~,'fln~,~, r.-.r;~f~t.9(~

1~(r6\1rIt ~r-!etr~' 1:1r.:', .!iJOs 8:PP'1:i'c1a't'i Cn;~ 'j I .. n, "1 !, '; ;); :):C' U.;'; 1"'"', r:.. ~Hj.:t '1 ':) :o;:..f i In J1 ;'! n r .; ,::; '; ~:, q 0

'tH-€l1metihtd t' ~hfch rpr-oV~{i<~t6\ be:::suacessfulJ::,and 'p'romi;~i.ngj~~s(j2,l1~'~~jc.A~wtr~~~~~t.

-C1ff'fi rf<firig'3'j ar/d) f1l-perl1lertTtt g.) i;'" .It-e';iieTs ,of rypell e:tred ~b>ag:a'S;~e:;Jof:J. 39,·::4-Q, ~1?cL· -:-~()$
", ') (' .-. 'J y' ~ -

~~dsu{ted ;-i:n ~imprd~ef:V ~f:i"gestibfllt-y :)artd i'~,take'~:df'.th.e'jON_,en~Jll~ qJ~t :w~oth;:;.}~P~

'~fJrrtJti~'g')rbett'~~b arFimal" perf6rmance:.E·'~Thils·; 'mehtrbti".1i s{(reoororoeng~d ?4pder;:- 'j~i4d)¥

(Jc!8adita.ol"Fs~ f8ec:cJ:u~1@".toflb !ts"Slmpldc fty: and I enepnes$ ha:Sil.co,lJ1p,arep2,::tr~1,··;Clt~Jt\-~9~1
<.}

.. z'~e; ~tm'·'e"·' rlt~·,.(;(·n bns r'9\<j0~' ~'. . .... ,"<I ." .'\,: '-.. '.'.1_,"... ,-. .,,';. .... ", 'r ,. . , ...J ,
"".- a n1 . )I - ~~-~ .', ~:".. ~_~ 'J ..~j ;tjl.~IT1J2CJC) ~:') ~)~t f),:'"··;j.f'.J'J ~ ~~.'::\~
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USE OF CROP RESIDUES AND AGRO-INDUSTRIAL BY-PRODUCTS IN SENEGAL-- -- --- --
by

N. Hbaye

Since 1967, many studies have been carried cut at the Institut Senegalais de

Recherches Agricoles (ISRA) on the availability and nutritive value of agro

industrial by-products and crop residues in Senegal.

Crop residues include straws of rice, millet, sorghum straw, maize ~obs,

groundnut haulms anp bean haulms.

Agro-industrial by-products include hulls/shells from groundnuts and

cotton; oilcakes of groundnut and cotton; and brewers grains.

Research methodology is based on classical proximate- analysis; the

detergent fibre procedure; in vitro digestibility by enzymes and the Tilley

and Terry technique, and intake, digestibility and growth studies with sheep.

The overall objectives are to d~termine the nutri tive value of the feed

resources, the animal requirements and feeding standards for different

situations, and to predict animal performance from feeding trials.
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Drought feeding strategies. Molasses-urea mixtures could playa role

The devastatir.g effects of drought are now more prevalent in Africa than ever

before. These droughts cause untold misery to peasants. Their livestock numbers

are seriously depleted and re-stocking takes many years because of depletion

of brood stock. Therefore the need to find ways and means of minimising these

losses by the use of unorthodox feed resources!

Ruminants generally meet their nutritional requirements when they graze pastures

c?ntaining above 796 crude protein. However, when grasses mature and protein

content falls below this level rumen microbial nutrition suffers and directly

affects the ability of the microbes to digest fibrous feeds. Protein limitation

therefore appears to be the first limitation to continuous productivity of

ruminants maintained on African rangelands. A reduction in protein and

consequently energy intake leads to the severe emaciation and deaths observed

in prolonged droughts.

Ammonia (which can be proc!uced by the hydrolysis of urea) provides the main

nitrogenous molecule required by rumen bacteria for growth Excess ammonia

causes urea toxicity and death in ruminants. However, if urea intake and tl1e

rumen release rate of ammonia are carefully adjusted to the requirements of

the rumen bacteria, better use can be made of coarse roughage diets.

... 2/
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Molasses has been found to be a good carrier for urea. It is also a source of

readily fermentable carbohydrate and contains traces of the major minerals

required by ruminants (see below). Current research has shown that, controlled

intake of urea-molasses mixtures reduces weight loss in' ruminant livestock

maintained on coarse roughages. However, urea-molasses supplementation

must be initiated before the onset of protein malnutrition.

Liquid molasses-urea mixtures conts.ining 3% to 8% urea have been successfully

used on Queensland beef properties (FARM: - The business Magazine of Australian

Agriculture, Vol. 5, No.8. September, 1984, pp 34-38). Also molasses urea

blocks can either be made locally or obtained from commercial firms (see below).

ARNAB members are encouraged to explore the safe use of urea-molasses

mixtures in land-starved mixed farming communities where crop residues

constitute the bulk of ruminant feeds and for free ranging ruminants.

Mineral CO~1position of Wonji IVlolasses -Ethiopia

Sodium

Potassium

Calcium

Magnesium

.Iron

Manganese

Copper

Zinc

0.1296

6.05%

1.55%

0.26%

956 ppm

76 ppm

23 ppm

68 ppm

NETWORK NEWS

Courses

This year's "Principles of livestock nutrition and techniques of forage evaluation"

course was attended by 13 participants drawn from 9 African nations (Burundi,

1; Ethiopia, 2; Kenya, 2; Mauritius, 1; Nigeria 2; Senegal, 1; Tanzania., 1; and

Zimbabwe, 1; and one from Syria. The course was built around an experiment

....3/



3

that demonstrated the proper and iml!roper ways of administering molasses

urea mixtu..'es to ruminants. Analys.3 of field collectiOltS was undertaken by

the participants thems~lves. These activities were supported by 'hands-on'

demonstrations including f~stulation, manufacture of fistula plugs and urea

molasses blocks, in vitro experimentation including the use of nylon bags, ensilage

procedures with urea, a variety of coarse roughages and dung cakes. Field trips

were organised to demon~trate ILCA's research approach and on-farm

experimentation.

The course lasted 21 days and was rounded off with a seminar on participants'

projects in their home countries. ;

In addi,tion to the regular ILeA staff, Drs R A Leng and T R Preston (consultants)

gave lectures to the course participants.

RESEARCH NEWS

Evaluation of leaves of trees and shrubs as feeds for goats (III) Volunta~y intake"

and digestibility of Lippia asperifolia rich (Chanzi) and S ecuminega viros

Bull (Chandzelo) by goats.

J A Ayoade

University of Malawi, ;p 0 Box 219, Lilongwe, Malawi.

Bunda College of Agriculture is situated on latitude 14 11 tiS and longitude 33

45"E. The annual rainfall is 8:75 m,m~ Observations on the grazing behavi6Ur·

of goats, em the campus revealed: that ,they preferentially browsed Lippia

asperlifolia rich 'and Secuminega virosa bull. Therefore a42 day experiment

was carried, out to compare the voluntary intake, dry 'matter and organic matter'
digestibility of freshly harvested leaves of both species of plants by 'goats~ The'

experiment was a simple change-over design. The results obtained are

sum marized in table 1.

...41
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Tablel

Voluntary dry malter intake, dry matter and

organic matter digestibility of tested leaves

Digestibiliity (%)

Dry matter

Organic matter

75.5

77.0'

70.4

72.4

The results in table 1 indicate that, while Lipia intake was lower than that

of Secuminega, both the dry matter smd organic matter f the later were bett 3r

digested by goats. Differences between treatments were however not significant

(P<0.05). Although the digestibility coefficients of both species were high the

voluntary intake was unexpectedly low. This could be due to the presence of

tannins or polyphenolics although lack of laboratory facilities prevented the

establishment of these compounds in the leaves.

(Editor'spote: The above research brief was received with some details missing

---- are ttle\ plants leguminous browse?, How many animals were put on a

treatment? ,}\lhat were the average weights ? etc. ----7.the abstract is however

pUblished as an example of how much can ,be dpne even dn the absence· of full

researchfacili ti es).

••• 5/
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Home-made urea-m 01asses blocks

A K Mosi

International Livestock Centre for Africa, POBox 5689, Addis Ababa
;" "',\ I.. ' ' . ~ '; , '. . ~) . "

Liquid molasses transportation can be messy and costly. Urea-molasses blocks

on the other hand are easier to handle and can be made by farmers' cooperatives

at a central location for distribution. Although still in the experimental stage,

we have been able to cast hard blocks with the following ingredients:-
I

IVIolasses .........................................................•. 52.096

Common salt .......•.............•...........•................... 5.096

Fertilizer grade urea (4696 N) .........•........•.......... 7.596

TSP or DAP fertilizer ..•..•................................... 2.596

Unslaked lime (CaD) •••••••••••••••••••••••••.•••••.•••••••••• 10.096

J3ran as filler ....•............................................... 23.096*

* Bran is used as a filler but other additives such as protein cakes, anthelminthics

and vitamins can be substituted into the bran frllCtion.

The salts are dissolved in a minimum of water not exceeding their total weight

(heat is required to dissolve them) and the mixture of finely powdered CaO

and filler is added with constant mixing. A thick gel is formed and this can

be cast in suitable containers. A cement mixer facilitates the mixing. Before

the gel completely solidifies, it can be futher pressed in a cement block making

machine.

Please play with the formula and let us hear of any impr6ven,eri'ts you add to
, :.' .' 'J /

get even better blocks.

..s /
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LITERATURE REVIEW

Molasses as stockfeed

D C Nicol*, J J Daly** and P J Round***

Beef ~~ttle Huspand~y Br,anch, Department of Primary Industries. *Bundaberg,

**Brisbane. an,d,***Towsville.
f.',· .: ' ,t:i :/. :; ,,".. - .

,.i (' '; ~}

(Note: This article was read at the proceedings of the Australian Society of

Sugar Cane Technologists in 1984. An abridged version is given .below' f6:r"

information and possible experimentation where relevant.)· .. ·· - .. i
• 1 f···· l

"

L Beef cattle feeding

i. Cattle licks

IVlolasses js -very palatable to most sto'ck and in the~ liquid form provides a suftkble

carrier for 'small quantities of IlHnerals~ In this role, -molasses is eaten' in ;s~~i~

small amo.lnts that it provides no appreciable energy to the diet. Protein, non

protein, nitrogen, 'minerals' such~ a's phosphorus' sodium or caichlm a'nd; \rac~"
•• 1 ~ i t

elements'such as cobalt and 'cbpper, as 'well as vitam iris are often additives

tq molasses licks.
~ 1 ~ ~ -: .\ '. ' )

ii. -Stock blocks ,. '-'

Solidified molasses blocks and molasses salt blocks have been used to provide

minerals in - the: ,intensive and extensive .cattle' systems in Australia. Other

additives included in solid blocks include alcohol ethoxylate 'detergent! for "bloat

control and methoprene for buffallo fly control and monensin sodium, a volatile

fatty acid manipulator.

••.7 !
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2. Dairy cow feeding

The dairy irrdustryhas been a traditi01,al user of molasses. Lake (1982) estimated

that 30,000 tons were being fed annually on dairy farms in sQuth;east Queensland.
, . ,'.

A recent estimate for annual molasses usage in the Queensl~~d and northern
~'. " {.

NSW dairy industries was 100,000 tons.

Considerable research has been done to determine the milk response when

molasses is fed to dairy cows. The average response in long term feeding is

0.7 kg -milk per kg molasses, (Chopping et ale 1976, 1.980). 1'.~~se workers also
, •.r f

showed a linear increase in milk yield per cow upto 3~6 kg.~~lasses per day.
:' ..-:-... \

Cowan and Davison (1978) substituted 3 kg molasses for 2.4. ,kg, maize at high
J. ~·:.I ",

and low levels of available pasture without a significant difference in milk yield

The incorporation of molasses into feeding systems on dairy farms will continue

as long as the price of molasses remains competitive and returns to milk remain

in parallel to molasses prices as they have done since the early 7D's.

3. Molasses for sh'eep, goats, and other animals

Molasses licks and solidified blocks are used to a minor extent witry these animals

on commercial properties. In 1982, sheep in south Queen~lalld were fed 450
, '~' " :';: ~ j i

to 650 gld of a mixture of molasses and cottonseed meal (1596 w/w) a~ ll)ow
,'\.i" ,~

cost survival ration (Knight et 81., 1984). Proximity to grain areas and the

transport of molasses to the sheep areas are· factors likely to restrict the

increased usage of molasses in sheep areas unless fodder suq~idy schemes favour
'::,: "

molasses ...••••.•...•••

iii. Drum-licker system (DLS)
~'I ;.

The development of low cost dry-season supplement fed throu,g~,a dry licker

(Mutch, 1966) did much to boost the usage of molasses in the beef industry in

the sixties and seventies in Queensland. A mill to paddock system of cattle

supplementation was popular with beef growers. The Mossman mill mixed 696,

1096 or 2096 urea (w /w) with final molasses which was diluted with water on

the property at the required rate (Kenny, 1970). Phosphoric acid was included

as a fermentation inhibitor and as a supplement of phophorus for cattle; however,

it was later shown to depress animal performance (Winks and Laing, 1972) and

its use is now not recommended.

..·8 I



8

I~~h~ D~S, daily intakes of molasses range from 200 to 500 g per day

but' the 'riii~can' be 'varied to provide higher levels of molasses where
" .:' . \. I - ..

paddock' feed is ·scarce. Fed at these levels, molasses provides enough

" s'~ip'h~rr to b~i~n~~' the" nitrogen: sulphur ratio needs of the beast and also

acts as an attractant.

~!. "t.;;.:- .(_ ~. .:~', ... .'\ .. • .•: i ,~ ;"", . ,

Another dry season supplement commonly fed in Queensland is a mix of

"'irains, m:~i~~s~s,:' urea and meat meal (Durand, '1978). Individual daily

:rrioiasse~ frit1al{e: rarely ex~eeds 250 g per day.
," ; 'it

4. Future use of molasses in the beef cattle industry

;B~cause of its~heapnes~ and ease' of feeding, molasses has a large potential

usage as a feed for cattle.

In the 1950's up to 12% of the cn'tile: population wo~ld be lost i~ a sev~re

drought. In the 196 D's, this declined to about 996 and during the 197 D's
",- J-:', •

losses 'we~e db~n .to 696. Before the acceptance of large scale' drought

feeding, af' le~st 1096 of :the herd could be lost in a drought and this can

be used a.'~' e' beridhmark to indicateth'e potential extent of drought feeding.'

.. With 6~ef cattle; ~umbers in 1983 at 9.3 million head a 'total :of 930,'000':'

'head m:osti~/ cows, 'COUld be lost in sever~'drought~ This' represents 209('

of the breeder herd. If 930,000 drought prone animals were fed' for 100

days at 2.5 kg per head daily, they would consume 232,500 tonnes of

molasses equal to 35% of average production from' 1978 to 1982. With

drought ocurring every 3 to 5 years, this is a recurring demand varying

.i'~ :quaritify w{tll"ihe s~Ve~it:y of the drought ......•....

'c· ,;

.f,
, •• ·f ••. 9 /

'; ,
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5. Molasses as an energy source

·'Molasses is; also 'used cas a source of energy in complete cattle feeds. Its

use';as"a'substitute for grain depends mainly on relative prjces. In<71uqjn~

10-15% molasses' in' grain concentrate, ratios increas,es, pal~~ability and

reduces dust but inclusion above that level is difficult because of the

moisture content of the final' feed where flow. properties also detereorate

above the level (van Niekerk, 1981).

Conflicting evidence is available on :the. nutritive value of: ;lJ!olasses when

incorporated in various leve,ls, in rations. Lofgre~I1",and O~agald (1960)- . .' .,

found that molasses hass. !relativ~ly high net energy valu~< fQ~" fattenting

steers when incorporated at 10% but found that as the level of molasses

increased to either 25% or 40%, the net. energy value was greatly reduced.

From experiments summarized by van Niekerk (1981), provided molasses

does not exceed 14% in beef fatteningratios,molassesh~s,a,' {eeding value

of about 80% of that of maize, both ,expressed on as,...feed, ba~is ...

~Thurbon and Winks (1970) found that the substitution of grain, by. molasses

when both ,feeds were incorporated as 096, 10% or 25%., in a ,tligh legume

':roughag'e' .diet for: fattening cattle, die not reduce either, I~Y~W,eightgain

or dressing percentage. In later experiments, steer:~ ,yy'~re (attended

successfully on sorghum forage: molas$es d.iets with"up t9,3.~96 molasses,

provided that a true protein source was, added. Recent wor,k by ,Gulbransen

suggests that molasses with urea could be included in :graifl diets at 25

30% in low cost or opportunity.feedlots.

, .j

Other studies (Preston and Willis, 1970) have shown that molasses can

be used as the major energy source (70-80% of the ME of the diet is

molasses) for fattening cattle and that for liveweight gain per unit of

ME, it is comparable to high-grain diets. Stewart (1976) calculated that

it would be feasible to fatten 250,000 cattle in Australia with high molasses

diets instead of exporting the molasses. Experiments with mixtures

containing up to 80% molasses in NSW showed commercial feasibility

although weight gains, depressing percentages and fat cover, were lower

than with conventional grain feeding (Sundstrom and Palmer, 1977). Trials

with high molasses diets were also carried out in the early 70's. While

.••10/
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no co'mfnercfal ventures of 'any size have resulted to date in Australia

any' -new reqUirements of younger, leaner carcasses in the export trade

could letidto commercial ventures near sugar mills in the future.

6. Supplementation 'of pastures with-molasses

Molasses have been fed ad libitum to cattle grazing improved pastures

in coastal regions -'of Que'ensland. The results show that supplementation

of plentiful pastures1 ,'containing green leaf, gives poor intakes of molasses

and poorconversfon ratios because of high substitution rates.

7~ Fortified m,olasses as'drought feed
>::.·i'· -';'::'":-':

The highsubstitution,':rates of! -molasses supplemented to pastures ar..ea
boon where the <survival or small production gain is required as forage

diminishes in a drought. There has been a significant increase in the use

of nlolasses'as -a drought feed in the 1982/83 drought (Wythes and Ernst,

1984). A successful system of feeding various mixes of molasses and qI,'ea

with'or without proteinnieal has been developed (Nicol et aI" 1984). The

molasses rtlixes are fed in open troughs in paddoc,ks with spare roughage.

The Lrea/mblasses ratio can be manipulated todctermine theapproximat~

daily in'fake by 'cattle ' and,' protein'- meals can. beadded:fQr; inGreas.ed

perform:ance.. :'Gulbransen (1982) found that a diet of2 kg':a~, d~yofmola,sses

containing 396 urea, fed without roughage, gav.e comparable, survival

performance to 1.4 kg cracked sorghum grain.
i.;

"~ -..

,. :',' .. :

".i :

, ... ~

:,'.

. ",' ..J

':l!i::

,'/; \
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ANNOUNCEMENTS

CHANGE IN THE LEADERSHIP OF ARNAB

BOX

December 1984

The Directorate of ILCA has named Dr T R Preston and Dr Mopoi Nuwanyakpa

as Coordinator and Scientific Secretary of ARNAB, respectively. Dr Preston will

be with ILCA for 6 months a year to coordinate ARN AB activities, to conduct

on-farm research in Ethiopia and to stimulate and assist ARN AB members to do

similarly. Dr Nuwanyakpa will work closely with Preston in the execution of

responsibilities to ARNAB. Dr Nuwanyakpa's non-ARNAB responsibilities include

nutrition experiments on crop residues and byproducts at ILCA headquarters and

close associations with Dr Preston and others in the ILCA Nutrition Unit in

conducting on-farm research projects.

Dr Augustine K Mosi has served ably as Senior Animal Nutritionist at ILCA

headquarters and as Scientific Secretary of ARN AB. As Dr Mosi will not be with

ILCA in the forseeable future, ILCA acknowledges, with deep appreciation, his

many contributions to the organization and to ARN AB.

The following is the verbation text of Dr Mosi's farewell message to ARN AB members

and the readership of ARNAB and at large.

"The idea to form a Pan-African Research Network for
Agricultural Byproducts was conceived when the Association
for the Advancement of Agricultural Sciences in Africa
(AASA) and ILCA jointly' hosted a workshop on the Utilization
of Agricultural, Forestry and Fishereis wastes in Douala, Cameroon
on November 17-21, 1980".

"The birth of the network was witnessed in Dakar, Senegal on 25
September, 1981 when the FAO agreed that leadership of ARNAB
should reside with ILCA"
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"My job as the first Scientific Secretary and co-ordinator, .
has been to nurse the rather fragile network with a newsletter
and occasional visits in addition to my main responsibility as
a full-time research scientist at ILCA. In course of time ARN AB
has been restructured through the formation of core membership
to enable specific attention and inputs to be concentrated on
members' projects. The network has since then attracted the
attention of the International Development and Research Council
(IDRC) of Canada and some members' projects enjoy IDRC funding.
I leave ILCA with the firm belief that ARNAB membership will
expand to all corners of Africa in the very near future and that
the effort in contributing to its establishment was worthwhile"

"I would like to thank all Network members, the Directors of Insti
tlites involved in the Network and ARNABsympathisers for their
co-operation, assistance, hospitality and brotherliness during my
tenure of office from 1980 to, 1985".

"I also owe a debt of gratitude to all as the many discussions and
field trips to members' projects have widened my knowledge as
regards to potential and extreme diversity of crop residues and
the roles they can playas alternative feed resources for livestock
on the African continent. I believe that the Network has already
made an impact in stimulating research on the use of crop residues
and agro-industrial byproducts in Africa and that tremendous grounds
will be covered in the years to come".

ARNAB WORKSHOP IN ALEXANDRIA, EGYPT

The next ARNAB workshop will be held in Alexandria, Egypt from

October 14-18, 1985. Topics to .be discussed include:

1. Institutional reports (research activities)

a.· Utilization of crop residues and byproducts in existing farming systems.

b. Use of poultry litter in animal feeding

.2. Research methodology

a. Analytical techniques

b. . Farm surveys

c. On-farm experiments

d. Quantification and classification of crqp residues and byproducts

3. Discussion of research and other activities that will ensure the attainment

of ARNAB's mandate.
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SUBMISSIONS SOUGHT FOR THE ARNAB NEWSLEITER

The ARNAB Scientific Secretary ;,apologies to ARNAB member,:Jnstjt\ltlpns

and the ARNAB readership at large for the delay in pr0paring the December

edition of the ARNAB Newsletter. The transition and assumpti~~;<?f the new:'

re:~ponsibi'lities of the Scientific Secretary ,and the Coordinator have been the'

m'airi reason for the del:aY~It is now hop~d to. pUblish the<next Newsletter in

mi·d~M~~~'h·.; :ARNAB'membe'r institutions and other read~~s 'of this. Newsletter
: L . ~. ; ". . :,.:,"'. ,:; ': . :;. ','. .. : ,;:) ~ ; t., "

are encouraged to contribute research notes an(L.abst~act~,:J9r,:p1)blication,. '!
~.:. :, - ," ~..'" .' . " .--' '

Shortage of research data and important announcements should not be allowed

to delay the timely pUblication of the Newsletter.

DIRECT CORRESPONDENCE AMONG CONTRIBUTORS TO TH~, ARANB

NEWSLETTER

In the interest of space and time, research notes submitted for pUblica~ion in

the ARNAB Newsletter will be restricted to brief details of experimental

~r9~~~~res,.;.f~J1dirgs,;/'conclusions:' arid recommendations.. ReaderSi:ititerested''.:

in details not provided in the Newsletter are encouraged to write .~, 'directly (to"';
the contributors (addresses will be provided). This i$ seen as a way. Qf,prqmqting,

, '. : . .. ; , " ~... ..... . . ~. : '. "_.;. : l . ! ,j .:,! .' .. I': ,_

direct professional contacts among the readers ,of this NewsletteJ;'. ~ Jf tl1~.original
, . ',.' , _ : .......: r, ,.,.,

papers are needed "urgentlytt and cannot be obtained froIl} ,~h~,contributors
, :' . -. '-..: i.;..1 ~., '-.~ t.; • .. .

in time, the ARNAB Scientific Secretary can provide them.

. '. :') (\; ~

PERIODIC LITERATURE SEARCH FOR. ARNAB MEMBER INSTITUTIONS
~;~},,::.:~.'\:'i ' !: -:;" ~.I. . -} ,"> '.~ :

The ARNAB Scientific Secretary will use the ILeA microfich~ services to
. ",; ;:. ') ;_:,':~ . "", ,.' :', ..

conduct, periodically, literature searches on crop re~i9ue and byproduct r~search ,. . :. " ;.~'. ';.: ,) >1; . .

topics of interest to ARNAB member institutions. Copies of the completed,

searches will be mailed to member institutions.

\ :".

The timing of the searches will be planned in due course. However, ARNAB

member institutions ml!lY, at any time, request a search specifically tailored
to their research need~.!\,. ,"

MOLASSEs-UREA':"MINERAL BLOCKS FOR RUrdINANTSJ1;RAZEJ? I1~DER ~:rENSIVE

MANAGEMENT

B Ahokpe, H Guerin and M Cisse of the "Institut Senega.~~~,~ ,<i.e. Recherches
, . . '., ' J ~. , ":, -... '. \~:. , - - , :

Agricolesll : have experimented with various methods of making molasses-urea-

mineral ?;~Cl;c~,~." Treir (ina+, fo:r,rn,4~ation, when giyento she:ep.. fed .r.ice straw,
. ,- ~, ' ... "'~ '. ..' .' .- . '

resulted in a g,~.i:~,,:pf )~R. "g(~~~ep/day.Mor~idetailed experimentation' using
: .' "-' " ~ ~- ~.. .; '. " , .. , . . ., . , .'

their blocks is being planned. It is hoped. that re~ults obtained will be submitted

for pUblication in this NeW$lctter.
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AN INTERNATIONAL STRAW UTILIZATION SEMINAR IN SRI LANKA

The straw Utilization Project of Sri Lanka has considerable data and experience

from using urea and ammonia treatment and supplementation to enhance the

Utiii~a~ion of paddy straw. Exten;sionVv'0rkers and research technicians interested

in participating in an international s~minar on paddy straw utilization, planned

fo~ "lTlid 1985lt, should contact: . ' .c\\.>-L::;

The Coordinator

Straw UtilizatiQn Project
.~ - ,/', , .: . ". . " "

POBox 138

RANDY
ii

Sri Lanka

WORKSHOP ON "MATCIllNG LIVESTOCK SYSTEMS TO AVAILABLE RESOURCES

IN DEVELOPING COUNTRIES"·~

The Internaticilal Livestock C~ntre for Africa (ILeA) will convene· a workshop·

o~ this topic at its headquarters in Addis Ababa, Ethiopia between September

2-6, 1985. The objective of. the workshop will be to propose strategies and

recommendations for decision makers, planners and scientists from both the

developed a.l19'ldey~lopingcountries, for optimising livestock productivity from

available re.~()uJ;'ges through an integrated technnology that employs multi-purpose
::J'~:' '..}.' - , ; .. ' ; ~

animals ~I1d, ,rf~5;!~.~liJlg of crop residues and byproducts as feeds for animals. These
: . ',.. ':.,'1,"" .. , ...... \ '. ., .

st~~~egies anq recpmmendations will arise from discussions of the following

themes:

1. Fee.d. 8'l9. genetic resources ,available in developing countries.
, f'~ ~:..'. . - .:

2. .Tr~~~ti?nallivestock systems.

3. Socio-economic constraints to the introduction of technical

innova~ions into smallholder farms and pastoral systems.

,:t~ -.. "r~<rhniqalin'1ov~,~ions which rri;~hJ:be intrQduced in order to ltmatch systems

to available resources. If

Monitoring and assessing the impact of innovations at the level of the smallholder

~n~,~ft~tgralist~:,>c\ '"-~.;, . ; . l}n!0

6. .~J!lproving .the .~faining of scientists inyolved; in ,livestock development•
..! ::.1, ,',:;:

' ... ' . ;" . !

Participants to be partly or wholly sponsored by ILCA~,ill be notified in due

course. Others interested in attending under their own "funding should notify

the ILeA Director of TraIning as soon as possible.
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',THE'ETIDOPIAN GOVERNMENT AND ItcA CONDUCT:JOINT

:,!(,j'" .':' ON FARM RESEARCH·Pn.iOJECTs"
.! ~'" ;

By

T R Preston, ILeA Consultant

ILeA Headquarters

.~ .

...• ('. : ...
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The objectives of these on farm research projects are to:

1. Identify the basic' feed r'esources '(mainly dry· pasturks, crop residues and; agro

industrial by~prodllcts),work out,· a 'feedIng strategy and site cattle/sheep

enterprises at points where feedS ~re produ'6~d/available.' " , '
.... " ;.~ 'j \: f ..' . ~

2. Promote the: use'6f'~io,o'o(rtdnn~sor" rTlor~6{)m61a~;;ses arid' 'an'equa(quantity

of oil seed cakes and animal byproduct meals produced in Ethiopia to improve

the utilization ·of the b'iisic'resbtirces'::El'hd'h\enc~\tbpromote';th'~ exp6rt;~f livestock

products (meat, 'hides and skins)?raHle~t lh~n of the' original raw ,'mat~riais :hhe
traditional practice). ' . . '\",:",,,,\, ,.,::[...~.,;; ,!!. t"ii:;

0,' ", .'i

.... 3. Distribtit~ molasseslurea·itnixtures to smal111:Old~rs, pa;stor~lisi~':;riri<P:State

Farms. Emphasis is 61i,'simplicity" and making maximum: use"of the existing

resources. For example mixing is done by putting urea and water in. a commercial

fuel tanker at a point at least 5 km distant from the sugar facto~y.Theagit~tion

on the journey to the factory ensures that urea is quickly dissolved. Molasses

is then addedandbeca'use of' its' high density (l.5): compared with fuel oil, the

tanker becomes fUlly loaded (on "a'weight basis), when the tanker body is only

2/3 full. The unused space, together'with the baffles in the tanker body, facilitate

mixing of molasses with the urea solution during the drive from the sugar factory

to destinations at Peasant Associations and State Farms.

The molasses/urea mixture is stored in simple un-lined pits in the ground preferably

sited on sloping land so that unloading into the pifand discharge to the users

is done by gravity. 'In thesmallholder/pastoralist schemes the storage/distribution'

points are sited near:wells~)·'F.armers bring their own containers (cans andea~then

pots) and their donkeys when they bring ~heir cattle to the wells for watering

and take back the molasses/urea mixture to their homes.



4. Onst~t:e"'Farms, 'tractors and traii~rs'~re being\~~placed by donkeys and

horses as the means of taking the molasses/urea from the storage pits to the

cattle feed troughs. Replacing tractor power with animal power frees the tractor

to perform more important tasks, such as ploughing and cultivation for producing

legume forages.

In the first week of the programme some 10,000 cattle and the same number

of sheep have been introduced to molasses/urea feeding.

5. Replace concentrates on dairy farms and in feedlots with supplements

. ':"whTdh prOVide fe~mentable:\nitrogen (urea and"pdultrYllttetr for' ;the;~omen micro

<'organisms and bypassp'rdh~ihs (bU"seed cakes and 'legutf{~ forages)' for' the"animal.

The increased capacityii~ndIY"erficiency to fe~d cattle' on Stat~ Farms help

pastoralists and smallholders who need buyers for their surplus sheep and cattle,

la' :need<that has;becohfe(~sr)edal1y;~n~ute beca~us~ibr:the
1

'totltfnuing dro'ught.

6

6~' "Prbmbte' acYiv~\; integratior(bet'ween diffe¥Ehii enterprises. For example,

poultry: fitter and;e:xcretaare'b~ihgus'ed to replace the urea 'required by cattle

and sheep. In turn, the use of molasses and crop residues in the di'~t of cattle

and sheep has released wheat offals which can now be fed to poultry to SUbstitute

:c'ere'ar gfb]hs.<"The plaWt"ing 'of'ieglime'trees (Letlcaena ali-a Gliri~idi~j ito pr~vide

wood for: fuel arid lea'ves as animal feed is also ehC'6uraged. ",:'j'

'The role i6f Il~tA has been: '
,if

1

2.

3.

To assist in planning and supervising"the overall strategy.'
, ,

To monitor progress and assess the irn'pa~t on the rural communities.

"'To'd~sign,executeand supervise supporting re~earch activities

which are'c~'rried out both'onSta.'t'e:F'arms ancl ILeA institutions

and which are 'aimed at providing ansWers to 'problems raised

during the execution of the new feeding systems.
. ,: '-.: .... .' ~ ;-'., j j ,

It is hoped that this coiIaborative effort betwe~n the Ethiopl~n Government

and ILeA Will serveasa model that can be used' by other African countries'

, to enable them torWake better use of their existing feed f'esources .
.... :
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U£SBARCH BRIEFS

::~JINEXPENSIVE,I)ETERGHNTFIBREANALYSIS USING A MICRO SYSTEM

,,~ c' : " . By

;:.. ;}:.:' 'J·n·Reed

Animal Nutritionist, ILeA

Addis Ababa, Ethiopia

Introduction
.... J,. (.

Total fibre (cell wall) in forages, crop residues and byproduct.s, i$ import~nt;-,in
I:' .:": .'

determining nutritive value (Van Soest 1967). In cereal crop residues, it is the

most important substrate for rum'en micro'organismsand therefore the "m'a'jor
,; : ! 1 :" ': ' .- ~. '. ;.

source of energy for ruminants.

Lignin and hemicellulose, which may account for over 50Wfbftbtalribre intc~re~l

crop residues, are not recovered in the crude fibre method. Estimation of fibre

,QY, .th~·:9rude fibre method is therefore not'1~'ecomm'eridedbecaus'e"rf:und~re5Hmates

total f~bre (Van,Soest and Robertson: 1980):' j ~1b :.,;","'"

,R~S~~.~~~'~.<?UPS:in ~~~elopin'g countries have ·been slow "irl'adhptirlg' the '·de:terg~n~\ ..;
I.\ •• L . .' ....., .

methods of forage fibre' .analysis, partly becausebf the high costs 'of reagents

and appara~,~s.. The ILeA Nutrition Unit has developed a micro-fibre apparatus
'.:' >~ '.~ 1.:7 "/':,0.9":, ! r'~ r~!', .....'... " _, ".'

}~a,'"glves'similar'il'esults to conventional systems CT8r; 'fibr~ ianalysis":(Go'ering
, '--:fi'-;;~.·!·: :C;~" . ' _ ... :: ",'_."'", ,", (. ". 'OJ'.' _: 'r'"" •••. :~.~......

~ndVp,n:Soest, la70)ji?costsi very much less than tr~' "conventionalapparatus, and
'. _ r.,· .. '

u'~,es;,PHe. t:~J1th\ the ,amount of reagent. The apparatus, glass\ijare t Fisher catalogue

~4IJlP:~r.apd,~pprp~lmate costs for both systems are sl1~wW~ih Tabf~l.. r;

Table 1. Description and costs of the conventional and the micro-fibre systems.

Conventional Systems

Description Fisher Cat. No. Quantity Price (Usn)

Labconco Crude Fibre extractor 09-681B 2

600 m1 beakers 02-5456 120 330

Toal for 12 ref Iuxing units 8,552

Description Fisher Cat. No. Quantity Price (USD)

Large Hotplates 11-493-601T 2 383



50 m'~lJ:lasks,;~~·: .-:1.:' '\ ,;: .. '-

100 m1 beakers

Rubber tUbing

(bore 3. 2 mm)

G lass tubing

(6 mm aD)

stoppers

Clamps

.:":>~~\~'- 12,.;;.0,9- 65-0A

, (J2-545A

·/14-150-5A

11-350D

14-140H

05-766

" ;~4··~r}.

120

Ipk

Ipk

1pk

24

'. 'C'S3

213

4

22

10

187

8.~?, ...

8

Figure 1 shows-<hQW!-, the refl uxing apparatus of the micro-fibre system'

is assembled.

Resul ts and Discussion
.(','j ."

Di.fferences between the systems; ;weTe not significant for neuttlllLdetergent

fibre (NDF) and acid-detergent fibre (ADF), but were 'tor"lignin arid",isilic'a{'fable

2). The conventional system gave higher values for lignin and silica (mean

differences:O.~ .percent~ge: units :·ea'ch ,for' lignin and silica). However, the two

systems ranked:stmilarl¥;theIsa.mple$!for.-~N;DF{}AD:F,lignin and slica~

r(;"
The micro-system .isrecpm mended because -'it~gives similar results in fibre'analysis

as the conventionak;sy'st'em:;:/ at'" substantial savings in costs of apparatus and

reagents. Both systems ,call he· built using glassware 'and hotplates already available

in many laboratories;. thereby making it unnecessary to 'purchase the expensive

Labconco Crude Fibre Extractor.

...:r:~ ~. ~ ~"."

... :. !'n:.j.,~.' .: .

>';,;".:

::'

,.)" .

••• : •.-. • ( • ~.- !.
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Table 2. Neutral-detergent fibre (NDE), acid detergent fibre (ADF), lignin and

silica determined(% dry matter) ~y the rpicro fibre system compared with the

conventional system.

Feed

NDF 1 ADP" Lignin Si 1iela

Micro- Normal Micro ~ Normal Micro Normal Micro Normal

Maize stover

Tef straw

Wheat straw

Sorghum

Leaves

Stems

66.9

70.1

68.9"

'51.1

58.8

'64.6

70.7

68.0

52.6

60.4

38.1

38.7

47.3

32.0

40.0

40.5

40.3

47.1

32.8

39.5

3.0

3.8

5.5

3.9

4.4

4.0

4.3

6.1

4.4

5.2

2.2

2.3

4.2

10.9

0.8

3.3

3.9

5.8

12.0

1.0

'Trifolium tem

bense

Leaves

Stems

27.2

43.0

27.9

42.5

24.6

39.2

24.9

39 ..?
3.8

5.9

4.6

6.2 '"f'"'

I" .
For the mlcro~system, 0.1 g of sample and 10 ml of detergent were used

for ADF and ~DF analyses. However, 0.5 g and 50 ml of sample and

detergent, respectively, may be used with the system.

• "'t ~

",
,;

i;
: ~
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At an annual tropical African population growth rate of

be required increasingly for producing human food crops, and less

development of pasture. As agricultural production technology· in Africa can

be expected to remain stagnant in the forseeable future, grain and tuber food

production will not keep pace with the rapidly expanding human population.

This will therefore rule out the possiblility of using cereal and other staple

foods for feeding livestock, and necessitate greater use of crop residues and

agro-industrial byproducts.

Chemical treatments used in industrialized countries to improve the feeding

value of low-quality roughages are not yet transferable to tropical Africa, owing

to the meagre resources and poor technical know-how· of rural farmers, who

comprise the bulk of Africa's livestock producers. In attending to the urgent

need to investigate ways of increasing the use of crop residues and agro-industrial

byproducts for ruminant animal production in tropical Africa, research workers

must focus on taking inventories of the seasonal and regional availability of " ,'.

byproducts and residues, developing simple technologies for collection, handling, ..

storing and treating before feeding, and finding suitable combinations of· the

residues and by-products with other readily available feedstuffs.

\Vorkers in many private and public institutions in Africa are devoting the meagre

matedal and human resources available to them to investigate one or several

of these priority research fields. Some of the byproduct and residue work

being done outside of the continent may also be very applicable to our livestock

problems.
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Limitations of funds usually impose serious restrictions on getting the results

of research done in many· parts of Africa printed in the international scientific

journals. This leads to a large proportion of very useful information being kept

in "hidden document.s", i.e., papers published in only a small number. of copies,

usually in mimeoform. Furthermore, most African institutions lack the funds

for obtaining partial or complete volumes of the popular international

publications, the absence of which is an important bottleneck in planning and

executing research projects, and in interpreting their results.

It is therefore hoped that our ARNAB Newsletter will be used as an effective

medium of information sharing among our readership at large. The guidelines

outlined on page 4 are intended to encourage everyone to submit research papers,

whether or not they are intended for printing in other local or international

publications. Although relatively liberal, the guidelines will seek to protect

this Newsletter against an onslaught of medicore research projects, i.e., those

that were planned and/or implemented poorly.

The reputation of this Newsletter will be determined primarily by the variety

and diversity of origins of good research work reported. The very high standards

that are envisioned for the Newsletter will be marred if research data and other

information of in·terest to ARNAB's readership are contributed constantly by

··the same people, or if the Newsletter is stacked wittr a' bar:rage of editorials,

announcements and "space fillers".

ARNAB members are encouraged to continue their active involvement in the

operation of the Network, inclUding the printing of its Newsletter. We all know

that without everyone's fullest cooperation and contribution, ARN AB will not

be able to attain its ultimate objectives of: (1) Laying an emulative foundation

for practical and economical crop residue and agro-industrial byproduct research

in Africa; (2) Making a recognizable impact on the expanded use of residues

and byproducts in livestock feeding by small-scale producers in Africa; and

(3) Printing a book with summaries of residue and byproduct research done

by member institutions, and with practical guidelines for the utilization of

residues and byproducts for African ruminant livestock production. Such a

comprehensive book would be a lasting legacy to generations of African livestock

research scientists and students of animal science.
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ANNOUNCEMENTS

Group Training Courses Organized by the International Livestock Centre for Africa

Titles of Courses Dates (1985) Language Venue Deadline for

Application (1985)

1. Handling and dissemination 12-23 August English Addis Ababa 15 June

of agricul tural information

2. Ruminant nutrition 16 Sept. - 4 Oct. French Dakar 27 JUly

3. Ruminant nutrition 21 Oct. - 8 Nov. English Addis Ababa 31 July

4. Seminar': The role of micro·.. 9-13 December English Addis Ababa 16 September

computers in livestock management

Course Fees and Expenses

Tuition D •••••••• 0 •••••••• US$ 500

Materials and transport .••.••••••.••••••••••••••...•.••. US$ 100

\\Teekly accommodation/board •••••••••.•••••••••• ~ •••••• US$ 350

Air fare (According to country of origin)

Course Attendance

Only applicants from within the ILCA mandate area (Sub-Sahara Africa) will be considered. ILeA has funds for only a limited

number of awards to each course. Al though early requests for financial assistance may receive favourable consideration, candidates

are encouraged to seek funds from their governments and other sources.
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GUIDELINES FOR SUBMISSION OF RESEARCH NOTES TO BE PUBLISHED

IN THE AnNAB NEWSLETTER

The paper should be based on original research on crop residues and/or agricultural

byproducts. Review papers may be invited by the ARNAB Secretariat.

Research notes usually should not exceed three double-spaced, typewritten pages and

should be divided into the following sequential parts:· Introduction, Materials and

Methods (Experimental Procedure), Results and Conclusions, and References (if any).

The primary aim of publishing research notes in the ARNAB Newsletter is to give

advance information on residue/byproduct research likely to be of interest to ARNAB

readers. The data presented in these notes may, at the discretion of the researchers,

be prepared for publication in a recognised research journal, in which case there should

be acknowledgement of prior publication, in abbreviated form, in the ARNAB

Newsletter.

In preparing these notes, it is sufficient to give the briefest justification for carrying

out the work and only those details of experimental procedures necessary for readers

to understand how the experiment was done. Only those" research findings which are

relevant to the conclusions drawn from the data should be presented. However, in

tables and graphs, means and coefficients must be accompanied by suitable measures

of variation.

For means presented in tables, the" standard errors of the means (SEx) can be obtained

from the analysis of variance. Standard error of the mean is defined as the square

root of the error mean square divided by the number of observations on which the

mean is based(SEx =V-~2). For regression equations, the' coefficients of determination

(r2) and the standard errors of the regression coefficients (Syx) should be given., "

Literature citations should be limited to the most important ones that will assist readers

in obtaining more information about the topic being discussed. In the reference list,

titles of articles and of iournals/books should be written out (not abbreviated).

Punctuation should be minimised (eg: see the reference list in the note by Wanapat

et al)
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UTILIZATION BY NA1.1VE (ZEBU)CATTLE AND SWAMP BUFFALOES

OF RICE STRAW UNTREATED OR AFTER ENSILING \VITH UREA

WITH OR WITHOUT SUPPLEMENTS OF \VATER

BYACINTH (Einchhornia crassipes)

By

1\1 Wanapat, P Sriwattabasombat and S Chanthai

Department of Animal Science, Faculty of Agriculture

Khon Kaen University, Thailand

In T~ailand, rice straw is the primary feed resource for cattle and swamp

buffalo~s during the dry season. However, rice straw, if given as the sole feed

will not support maintenance. Because of this, attempts have been made to

increase its nutritive value by: chemical treatments of which the most useful

appears to be ammoniation through the process of wet-ensiling with urea (Wanapat

1982); and supplementation (El-Serafy et al 1980).

The present study aimed to evaluate, in both cattle and buffaloes, the effect

of urea ensiling of rice straw alone or in combination with water hyacinth.

Experimental procedure:

The rice straw was chopped in lengths of approximately 15 cm and fed as such

or after ensiling with urea, incorporating in the ensiling process different

proportions of water hyacinth. The water hyacinth was sun-dried to 60% moisture

before being mixed with straw prior to urea-ensiling.

Twelve buffaloes· and 12 native (Zebu) cattle were allocated to the following

treatments (in groups of 3 animals each):

US Untreated rice straw (control)

TS Treated rice straw (5% urea and 1% salt in aqueous solution were sprinkled

on the rice straw which was then ensiled in airtight sacks for 21 d)
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TS WH Straw mixed with water hyacinth (3:1 DM basis) and then ensiled

with urea/salt as in TS

TS WH As above but with a mixture of 1 : 1 (DM basis) of straw and water

hyacinth

Results and discussion:

The untreated rice straw contained 0.64% N (DM basis) which increased to 0.99%

N after ensiling with urea. The dry matter and ADF were digested to a greater

extent in urea-ensiled rice straw and the urea-ensiled straw mixtures with water

hyacinth compared with the untreated straw. Dry matter intake ,vas also higher

in treated and supplemented straw diets especially in the case of the buffaloes.

These effects on digestibility and intake were manifested in better animal,
performance. All animals lost weight on untreated straw and either maintained

or gained weight when the straw was ensiled with urea. Appreciable gains were

made by buffaloes on the water hyacinth mixtures as di~ the cattle but to a

lesser extent.

Buffaloes ate more than cattle but the differences were not significant when

expressed on a metabolic bodyweight basis. Digestibility coefficients were

similar for both species but the buffaloes gained liveweight faster than the

cattle.

The results indicate that'water-- hyacinth -functions as a strategic supplement

enhancing animal performance on a basal diet of urea-ensiled rice straw.
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Table 1: IntakeC~;~nddigestibilityof rice straw untreated or after ensiling with urea

in the presence or absence of water hyacinth

US TS TS:WH

(3:1) (1:1)

DM intake (g/kgWO. 75 )

Cattle 86.6b 88.6b 86.80 95.8a

Buffaloes 78.8c 88.2c 111b 90.4a

Liveweight change (g/d)

Cattle -·34b 7b 133a 23b

Buffaloes -182b 79b 232a 32'9a

DM digestibility (%)

Cattle 44a 52ab 54bc 64c

Buffaloes SOb 52b 52b 65a

ADF digestibii 1ty (%)

Cattle 42c 48b 49b 58a

Buffaloes 43c 47c 55b 62a

abc Means with the same letter within a row are not significantly di~ferent (P<O.05)
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Table 2: Comparative performance of native cattle (Zebu) and swamp

buffaloes fed rice' straw based diets· (mean values for all diets given in Table 1)

Cattle Buffaloes Significance

Initial livevieight (kg) 125 220 .001

DM intake (kg/d) 3.26 5.06 .001

DM intake (g/kgWO. 75) 89.4 92.1 NS

Liveweight change (g/d) 32 114 .05

Digestibi I ity (%)

DM 54 55 NS
ADF 51 50 NS

References :

EI-Serafy, Solaiman H S, EI-Ashry 1\1 A, Allam S M and Goering K II 1980

Comparative intake and digestibility of water hyacinth hay and silage

by wut~r buffaloes, steers and sheep. Journal of Animal Science 51

(Supplement): 235

Wanapat M, Praserdsulc S, Chantai Sand Sivapraphagon A 1982 Effects on rice

straw utilization of treatment with ammonia released from urea and/or

supplementation with cassava chips In: The Utilization of Fibrous

Residues as Animal Feeds (Editor: P T Doyle) pp 95-101. University

of Melbourn Printing Services

(The paper on which this abstract is based has been accepted for pUblication in

Tropical Animal Production, 1985: Volume 5)
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1. HOW IMPORTANT ARE RUMEN ANAEROBIC PHYCOMYCETOUS FUNGI

IN FIBRE DIGESTION?

Increasing attention is being paid by some ruminant nutritionists and rumen

microbiologists to the possible role of rumen anaerobic fungi in the digestion

of fibre. After fungal zoospores attach to plant fractions in the rumen, they

germinate and develop into globular structures called sporangia that produce

extensive networks of rhizoids throughout the plant tissue (Davidson 1984). Within

24 h, the sporangia rupture releasing more zoospores.

Bauchop (1979) suggested that the rapid colonization, growth and extent of

attachment of anaerobic fungal zoospores on plant tissues (including sclerenchyma

and other slowly digested vascular tissues) indicate that fungi may form a

significant part of the rumen microbiota and may playa role in fibre digestion,

perhaps as initial colonizers in ligno-cellulose digestion. Another work showing

that plant fragments in the rumen are sites for the extensive colonization and

development of these anaerobic fungi was done at CSIRO's Division of Animal

Production in Prospect, New South Wales (Akin et al 1983). In that study,

laboratory cultures of rumen fluid samples with fresh leaf blades and antibiotics

(to suppress bacteria) showed complete envelopment of the leaves, and

degradation of sclerenchyma (normally resistant to attack by rumen bacteria)

and cell walls by fungi. Sixty-two percent of the leaf matter in rumen cultures

containing sulfur and antibiotics was lost after 48 h.
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Preliminary work at ILCA (Davis 1985) indicates that fungi do actively attach

to and invade fibrous tropical crop residues.

Contrary to the above reports, Windham and Akin (1984) concluded that the

development of large numbers of fungal sporangia on fibre may not be indicative

of their role as substantial digesters of forage. Therefore, the most active

fiber-digesting organisms in the rumen are the bacteria.

Their conclusion was based on an examination of the extent of fibre digestion

in whole rumen fluid (WRF), WRF + cycloheximide, and WRF + streptomycin

and penicillin. Cycloheximide inhibited fungal growth, while streptomycin and

penicillin suppressed bacterial populations. It was found that bacteria (i.e.

'''lRF + cycloheximide) degraded DM, ADF, NDF and cellulose to the same extent

as the total population of microorganisms in the untreated WRF. Degradation

, of these constitutents by fungi (i.e. WRF + streptomycin and pencillin) VIas

less than that by the total population or by bacteria alone. In addition, no

substantial loss of lignin was detected as a result of fungal degradation.

When inoculum obtained from cattle and sheep fed alfalfa hay was used, the

in vitro digestion of NDF,' ADF and cellulose in bermuda grass hay were,

respectively, 1.3, 2.4 and 7.9 percentage units higher than the digestibilities

of these constituents when inoculum was obtained from animals given bermuda

grass hay (Windham and Akin 1984). The improved digestion in alfalfa hay

inoculum may indicate that some nutrients that stimulate rumen microorganisms

that were present in alfalfa were missing or in inadequate amounts in the bermuda

grass. Davidson (1984) reported that the population of rumen anaerobic fungi

were strongly stimulated by sulfur (contained in forages' o'r' provided as a

supplement in the form of methionine).

The above research findings indicate that anaerobic phycomycetous rumen fungi

may have a role in fibre digestion. The direct measurement of fungal vegetative

rhizoid tissues and an understanding of their enzymatic activities within plant

fragments in the rumen digesta will help to clarify the role these microorganisms

play in fibre digestion. However, the measurement of fungal biomass is still

difficult (Bauchop 1984). The role played by anaerobic rumen fungi in the overall

utilization of fibrous feeds will therefore be the topic of many extensive research

projects.



20 COLLABORATION AMONG AGRONOMISTS, PLANT BREEDERS AND

ANIMAL NUTRITIONISTS MAY SIMi!LTANEOUSLY SOLVE PART OF

THE HUMAN AND RU&UNANT LIVESTOCK FOOD PROBLEMS IN

DEVELOPING COUNTRIES:

Increases in cereal crop production, necessitated by the ever-expanding human

population in developing countries, and the concomittant increases in crop residue·

availability were recently underscored (Editorial--ARNAB Newsletter Vol.

5 No.1). Since chemical (particularly strong alkali) treatment is an economically

and environm'antally inappropriate technology for improving the feeding value

of crop residues in most developing countries (particularly in Africa), other

means of improving the intake and utilization of these important feed resources

must be investigated. One of these is the use of response-type trials to determine

"strategic" levels of supplement~tion (particularly of protein) for these feeds

when fed to livestock to~ a given productive purpose. Another is the breeding:

and/or selection of crops with high quality residues.

Reed et al (1985) examined the relationship between dry matter: '(gHH'n: arid;

vegetative matter) production of 24 varieties of sorghum (Sorghum vulgare)

and the digestibilities of their stovers (see Figures 1 and 2). They concluded

that simultaneous selection of high grain - yielding sorghum varieties with stovers

of high digestibility is possible.

This conclusion is in agreement with the findings of another~ILCAresearch

worker (Powell 1985) vJhoreported a correlation coefficlent or-:'Oi89-' between;

sorghum grain yield and total stover (leaf and stem) 'crude' 'protein conteht.

A correlation coefficient of 0.81 -O.S'4was found betwe·eh rtitrogeri'in the'stover

and grain yield of maize(6~oVe 1979).-

Estimating the quantity o{ cereal straws present: after grain harvest is often

difficult. A solution to this problem was'the'goal of ·work by Powell (l984),

who predicted the DM yield of residues from linear regression equations based

on grain yield. The correlation coefficients reported between grain yield,and
- -.

leaf- and staik Dl\1 yields~erei,respectively, 0.94 and 0.90 (for sorghll'rh); 0.76

and 0.71 (for ~iliet> anCl'O~9~(and 0.97 (for maize). Harvest index (HI), defined
; . . . .

as the ratio of grain to 'total above-growld DM, is used to determine the grain-

producing efficiency of crops (Powell 1984). Given the high correlations between

grain and component DM yields of the crops studied by Powell (l984), Hlrnay
:b~ used to indir~~fly e~timate the total stove~ DM available to livestock (Oka.iyeto

and Egharevba 1981).

3
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NOTE: Members of ARl.'JAB and other readers of this Newsletter are encouraged

to submit short notes on .current topics dealing with the utilization of crop

residues and/or agro-industrial byproducts. Desiring to keep our Newsletter

continuously interesting and worthwhile, yve are again making another plea

for contributions from. ARNAB members and our readership at large. ARNAB

should never be allone-way street!" Rather, our Newsletter should be ~sed

by everyone as a popular medium of information sharing on the many important,

small-scale farmer "adoptable" by-product and crop residue research projects

that are under implementation or being planned in Africa and elsewhere arqun.?

the world. Before being submitted, papers should be worked on as proposed

by theARNAB Secretariat (see AHN AB Newsletter Vol. 5 No. I. ).

One of our best correspondents, Dr John Ayoade, has now left the Bunda College

of Agriculture, University of Malawi and is in the United States for a while.

OUf very best wishes to you, John and let's keep in touch.
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RESEARCH NEWS FLASH

.CURRENT>CROP RESIDUE AND BY-PRODUCT TRIALS
. ". .

AT THE NUTRITION BARN, ILCAHEADgUAR',l'ERS

1. EVALUATION'OF MILK PRODUCTION BY COWS FED TEFF,.S~RAW+ :

UREA ALONE OR ,WITH DIFFERENT LEVELS OF .NOUG MEAL

Previous work has shown that the addition of noug'(Guizo~8 abyssinica) meal

to ratioJ1sq8sed on cereal crop residues increases intake, digestibility and growth,

rate of 'sheep "andyoung cattle, and milk production ,bY:'cows•. The present.

experifuerit is intended to quantify the level of naug mealrequi~~d for optimum.
milk production. The trial involves 12 cows in a latin square design.

2. GROWTH RATE AND FIBRE PRODUCTION OF SHEEP FED DIFFERENT

COMBINATIONS OF NOUG MEAL, TRIFOLIUM HAY AND MOLASSES

WITH OR WITHOUT UREA AS SUPPLEMENTS TO TEFF STRAW

Work here has demonstrated 'that the intake and digestibility ,of rations based

on cereal crop residues are increased by successive &Jppiementation with

molasses/urea, trifolium and noug ,.. meal. In the current trial, the effects of

different supplements on the rate of body weight gain and fibre growth in highland

sheep' fed a basal diet of teff (Eragrostis tef) straw are evaluated. The positive

controljs casein. Sixty sheep are fed in individual floor, pens.

3. IN1AKE, DIGESTIBILITY AND NITROGEN BALANCE IN SHEEP FED DI~FERENT

COMBINATIONSOFN.OUG MEAL,'TRIFOLIDM HAY AND MOLASSES WITH AND

wi;HOpT UREA AS SUPPLEMENTS TO TEFF STRAW ... .

This experiment is being conducted to obtain additional information on rations

similar to those used in the previous trial (No.2). Thirty six intact male sheep

are housed jn individual metabolic crates.

6



4. 'FEED INTAKE AND UTILISATION' BY DONKEYS FED DIFFERENT

'ROUO'HAGES' ; , >" .'

The more than 3.5 million donkeys in Ethiopia are used as beasts of burden ~nd.

for traction. However, little is known world-wide about feed intake and

utiliz~tion by donkeys. The first phase of this trial (now in progress), i~ .a

digestibility'experiment with the donkeys being held in stalls without.work~;}The

second phase will also be a digestion balance trial~ but the donkeyswill.be wOf;J<ed

(will carry 0, 50 or 100 kg loads) for four hours a day.

In both: phases' of the experiment, three;forages fed ad libitum .ar~cere~l (t~f,f)

straw', poor quality meadow ,hay and'medium quality forage legume (Stylosanthes

guianesis, cv Cook). No supplements are provided. Nine donkeys are used in

a latin square design.
l ..

5. EVALUATION OF PRACTICAL RATIONS FOR FINISHING YOUNG SHEEP

Previous trials here have shown the value of combinations ~t legume hay and

molasseS/ure'a" as s'upple'n1Emts to :cereal straws~ The objective of the present

experiment is>toinv€stigate the feasibility of a group feeding system based

on these ingredients~Thirty six sheep are used in four groups of nine each.

6. THE USEFULNESS OF INDIGOFERA VOLKENSn AS A POTENTIAL DRY

SEASON DIETARY SUPPLEMENT FORlJVESTOCK IN THE SEMIARID

TROPICS

. "y: i

Severe reductions iit'fOrage'availability and quality during the, dry sea.son decrease

milk production by cattle correspondingly. Mortality rate of calves is increased

and maturity is delayed by these feed limitations. Being chiefly: grazers, cattle

(especially calves between 0 to 9 months of age) are affected by the dry-season

feed shortage more severely·than sheep and goats~ A way to help pastoralists

maintain the weight of cattle during the growth period and, hence, to increase

their production must be found.

.'......

Indigofera volkensii,a. leguminous browse spe,cies that grows to a height of
.. . ~ . ~ ~ , . .

15 to 30 em, is .so cherished by all species of livestock tnat!tis usua~ly eaten

to the ground, so that by the end of;~he.dryseason it is unavail~ble exceptin
. '. ~

area.s ~fenced off under hedges or bU.shes.

7
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The objective of this experiment, a collaborative research project between

ILeA's Nutriy,qn"U,ni~ ~ .anqSouthern Rangelands Program, is to determine the
~ ~:.!. ,", I', ,: ,..,.~ - ~_ ;,;' ,~••~ :. ':." "'.' .' ~ 7; .~' ;

usefulness. of Indigofera volkensii as a dry-season dietary supplement for ydung

cattle. Two sets of fOUf castrated young cattle will be used in a 4 x 4 latin

square design.
\. . '. ~ . '~. . . . , '~ ,.-;

Other res~?~e"and by-prod,uct research projects planned for implementation

after: the c()nclusion of the above experiments will be described in the September
.~ '. \: .; , ; " ", ~ 'i ...: '.:' ; ", : , ; • ,

edition.,of the"A;RNAB ,Newsletter.

Anyone wishing to give ARNAB's readership an advance information about crop

residue anQ" ~gr9,...indu&trial by-prpduct research work in progress or planned
.:;' , ."'" . ',t;'.' ~_ -~ i ;'. ~' ~ I~ ''-:' ',' . . I

may Q9?o by senqing th~AR.NAD Scientific Secretary the titles and brief

descriptions ,9f thos~., projects.

NOTICE: A NEW BOOK WRITTEN BY AN ILeA SCIENTIST

Dr Martyn H Butterworth, Head of the Nutrition Unit and Deputy Director

of Research a~ ~Lq.t\, and a primary supervisor of ARNAB, has recently written
: . ; : ~ : .' ;.,

a book,;ent,it,led "~~f CattleN~trition and Tropical Pastures". The 500-page

book was pUblished, this year by Longman, London. ARNAB congratulates Dr

Butt~rworth forCthis commen'bable effort. Th~se who wish to take a "breather"
.~ :'~ },r ~ ~'."

from residue and by-product work may find this book useful.

RESEARCH BRIEFS
,) .' !,i.,~'·

; .', ~ ; "

; I)

PERFORMANCE OF GROWING LANDRACE X LARGE WIDTH PIGS FED RATIONS
CONTAlliING SUN-DRIED! CAGED POULTRY MANURE

,. ". C 1" : '.: '," " •
~. ".,'

by
,. \.:.: .

~:9,~unthali, J A Ayoade, and T P E Makhambera
·".... R •••••' ;'.' :; :' ::

. ,.,:F,a~ulty of Agriculture, University of Malawi
'! ni '(y ~J . , . ":!l: ,

POBox 219, Lilongwe, Malawi

MATERIALS AND METHODS

Sun-dried t caged poultry manure (39.69b crude protein and 2590 Real/kg gross

energy) was substituted for maize m,~al::(in a pra~t~~~l type ration cO,ntaining
~ , , ....~•• J!' .: '.; • :-- ' . t~.·

64% ,maize meal) for: growing pigs. The level~.,of:,m~n4refed were 0, 5,.1 0 a~d

15%. One of thedour rations was fed to eacr of ft. gr,oup of 14 Landrace X Large. .. ..•. ..".. ~' .: : ~.-' '. '. ~

White pigs (about 9 kg) for 90 days, for tl1e <p~~_p();se, pfev~l,uaF.~I1~ gro~th

performance and carcass characteristics.



9

RESULTS AND CONCLUSION

. :". ~~~. .... . "

Treatments did not advers~ly ~ff~,c;t.,the,h~al.th of pigs (see~h:e fo.llowing; ,tabl~)•.. C".: )1

Based on the results presented in this. t~~l~, it was concluded. that. grQWiiJ;~g..pig:~; ;

could be raised on a maize-based ration containing up to 15% of caged poultry

man~~e W~~,ho4t ~~riqus depressions in~ grow.~h rate and carc~sschar;f;lct~~i~l~c~.L~; "': ",i' 'I

THE PERFORMANCE AND'CARCASS CHARACTERISTICS·C}F,;·;-:,;·(.·· J:l: )'I~'')

PIGS GIVEN FOUR EXPERIMENTAL RATIONS

Leve1 of caged poultry manure in the ration

•- • l • ~ 1ft" .r . ~.

.. 0% . 5% -
SEX.:·: .

.\' .

. .. ,.•j ..... ··-.I'i·...." ...·

...:'(~U· .17 .• 90

8.50

35.33

'. :",,>;.,0.33

. !,.' ..~:4. 8.2,

Initial liveweight (Kg)

Final liveweight (Kg)

Daily: wei~ht,gain (Kg)

Feed intake .Kg/~g gain

Hot~~tc~ss ,weight (Kg).

Chil ~;~dcarcfiss:.weigrtt (Kg); >,
Dresseq9ut value '.,

Dressing (~)

8.63

41.50

, 0.;.39,

3.97
\:',:' ,

19.56

" :t J 7 •.47 ,~9. 15 . '

..... 0,,,49, '.' 0.46.

.50.,67. 46.67.

8.50

33.13

, 0.27

4.86

. 19.f,l5

:J~:. 65

0.59

59.53

9.50 0.36

40.00 1.09

O.·a3 ·}fi:(O·;P:~ (.,Ii.,
, .' " .. : ..( f.·.· " "

4. ~~"!,. \ 9:~f3../I. .••N

24.8~~;\: ~>.l,~A~ );":'
24.47 .. 1.~1::r'j

o. 4~: .. ' 0.02

62.• ,07· 1.8.2
~. ':, , .~ !' , '

;.... i .~, 'j ..}: -.;: i' i- ~ ~ ..' - i .: ...~ :". ;. ,'•. ~'. ; ; , 'f'

, :' .: '! ~, .

.; . , .

, : .": (: ~ .. ~-'..' \

, .~ f ~ " ~ ....... I j. " . r t..::~;

• ~') ! t- - .'. :

THE VOLUNTARY INTAKE AND DIGESTIBILITY OF DIETS CONTAINING DIFFERENT

:~lldp()RTIONSOF r.rEFF OiRAGROSTIS TEFl STRAW AND TRiFOLIU'M
C',. '., ,:.' : " . ,. .: .' ; . . . ;,. . 1• i " ; . (; , : " ',i

. (TRIFOLIUM TEMBENSE) HAY WHEN FED TO SHEEP
.' ~ , ,", ". i ~ :'

BY

1AK Mosi''rind 2M H Butterworth,"!'· "', .

. 1Accra,Ghana:atfd 2NutritionUniti ILGA'HQ;

INTRODUCTION

....:' ~ t ! J.~ ::} .".~ ;.....

Proce(jures;tor·)improvingthe~rnitrhlvevaltie:of;crop'resfdues' bY'cheniical method5"'~~:'

haveriribt' been 'adopted by farm'erS'inmost:developing countries becaUse of-:lack' .'.



of information and the necessary inputs. However, there is a wide variety of

indigenous legumes which could improve soil fertility (through biological nitrogen

fixatioTl) ,t~ h,elp boost theyie~ds of cereal crops planted after harvesting the

legumes (HaqHe and Jutzi 1985). The Jegumes could also be used as supplem~nts

to cropresidu~stoimprove the nutritional status of livestock.

There are about 30 native clover species in the Ethiopian Highlands, one of

which is Trifolium tembense. The objective of this experiment was to assess

the value of increasing levels of trifolium hay as a supplement to teff straw

(an important cere~l staple in the Et~ioPian Highlands) fed to sheep.

" ,

MATERIALS AND METHODS

..

Trifolium hay w~~ choppeq\and mixed with chopped teff straw so as to constitute

35, 45 and 65% of the final mixture. However, due to a large degree of selective

consumption, the actual proportions of legume in the feed consumed were 20,

25 and 35%.

Twenty rams (25 . t.3 kg) were tethered in individual digestion cages. Five animals

were fed each of the straw/trifolium mixtures at 125% of voluntary intake.

The remaining five sheep were fed teff straw alone. Water and cobalt iodized

salt were available ad libitum. Adjustment. and voluntary intake periodso~

10 and 7 days, respectively, were followed by7 days of total fecal and urinary

collection. Samples of feces, feeds offered and refused were dried at 60°C

for 48 h, ground and analysed chemically. Urine was collected in sulfuric acid

and aliquots of it were analysed for total nitrogen.

RESULTS AND CONCLUSION

10

\"f ~'"

The chenii'~al composition of the diets consumed 'by sheepis.:·giv¢1j',~hl>(Table

1. The addition of trifolium increased the leVels ,'>of proteiri;~&n(t, phosphorus

and reduced that of NDF in the ration; otherwise, there was little change.

Total dry matter (DM) intake was increased by 20%'~nd 25% trifolium hay (Table

2). Addition of 35% trifolium did not further significantly increase DM intake.

There was 8 decrease in teff straw consumption at all levels of trifolium.

The addition of trifolium did not affect DM, OM, NDF, ADF or cellulose

digestibility. However, . c~ude protein digestibility was improved signific~htly

by' the addition of 25 and 35% trifolium. Successive increments of trifolium
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significantly increased N retention, converting a ration which at best could

support maintenance, into those capable of supporting modest growth.

Reference: ' ,', _ . :, .:}.:,:' ...~ Ir~~.

Haqu~'iLnd;';Jutz;; S' 1~~5'.'Niir~gen'contr~bution of fou~ l~iJme~to a ~Ub~~~~j~~t'j
maize crop. ILeA Newsletter 4(3):6

(The paper just abstracted will be pUblished in "Tropical Animal Production'" .(

in 1985)•.

':, .'., ",; Table 1>: :"
: \ ~. : .: ~ ~

~ ; ~ I
..;;

CHEMICAL GOMPOSITION OF CHOPPED TEF STRA WAND TRIFOLIUMMIXTtJRES··:·!

CONSUMED BY SHEEP

. .. ~ .

!. .,' ~
Percent trifolium

COMPO~ENT. \ . .~.,

o 20 25

i,

Dry matter.
r;

(as fed)

91.06 91.72 90.95 90.99: ',t '

100% DM--:"""'-';';""":'~-~-·~"';·':";':':':~·

,88.66 ... .... 88.33......

:'10.7'5'[ <::: "', '1;13:~'20:'"

11.34 . '·'f:,··!\il. 6'f .,\',:-,'; i

67.50 65.11

40.76 40.70

5.60 5.61

35.16 35.09

216.85 222.14

90.04

·7·.71'. I,'

9.96

69.34

40.81

5.59

35.22

212.70

. . .~ ~ \.. ';

-----~7--~------Basedon
93.30

,:,·,4.24
6.60

74.40

40.96

5.58

35.38

201.56

Organic matter

CrUdti-protEii~-~',.-!-:.',j ~'::' ",;, ':
Ash

NDF

ADF

Lignin

Cell ulose

P (mg 96)
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Table 2

THE VOLUNTARY INTAKE AND DIGESTIBILITY OF DIETS CONTAINING DIFFERENT

PROPORTIONS OF TRIFOLIUM HAY AND TEF STRAW WHEN FED TO SHEEP

'; '·l \

..... ,

Percent Trifolium

COMPONENT
o 20 25

I: f ~ I I ;".;' " :--);. I i

35

Intake of DM (g/kgWO•75 )

Tef straw

Trifolium hay

Total dry matter", ','
.: .;,' '. ; ~ ) ~~ :.:~ ::._.:......

Digestibil ity (96)

Dry matter

Organic matter

Crude protein

Neutral detergent fibre

Acid detergent fibre

CellulosEf
'\',:

Nitrogen retention_ ..(~/daY)

44.88 43.78 42.8a 38.1b

10.5 15.4b 21.0c

44.Sa 54.2b 58.2c.. ' ':-1 i,59 .l,e

Values within the same row with different superscripts, are significantly·:·

(P<O.05) different

::~

. J.

. { ...._~:



EFFECTS OF LEVELS OF NOUG (GUIZOTIA ABYSSINICA) CAKE AND DIFFERENT

WATERING FREQUENCmS ON BODY ViEIGHT CHANGE IN'mORLAND SHEEP,

AND ON THE INTAKE OF TEFF (ERAGROSTIS TEF) STRAW,'MOLASSES/UREA AND WATER

By

M Nuwanyakpa, M H Butterworth, T R Preston, R sayers and A Askabe

ILCAUQ,~ ,

13

INTRODUCTION'
j • : • ~ :: .! ;,~ :

L;' i,"~' .

...... :.. '

. ~ ~ . ~

Pastoralists In ''IT1~'ny parts of Africa (especially in 'light of the recurring drougnts'

in large parts of the continent), water their livestock at certain intervals:.' c::Por'
example, the Boronas of Southern Ethiopia water their sheep and goats, and

catt1e'~~t :5- and 3-day intervals, respectively. '

The objectves of this experiment were to evaluate the intake and utilization

of teff straw fed with and without noug cake; growth rate and some rumen

parameters in sheep given molasses/urea ad libitum, and' subjected ·to three

w~'teri~g frequencies. These frequencies were: ad libitum, 'once a 'day for 30
minutes and once every three days for 30 minutes. ..~..: ~.~ \;'.

MATERIALS AND METHODS
'~'. ~. ." .. '-

"The trial consisted of 3 phases: 'feeding and growth ph~se(D;a.ys 1-84/iiiclu'd'ing

:"8 lO-day adaptation period), digestion balance phase; (Days'86-100r and; rurneh

fluid collection (Days 100':"102). Procedures and';othe~ dls:C:ussionspresented

below pertain only to the feeding and growth phase.' ':'::.':., ,:'! ,'. : ,";'

The experiment was arranged as a 2 (0 and 100 g noug cake/sheep/day') "x"3

(w~t~~ing frequencies) factorial. There were" four sheep ort "eactr,'wateHn'g
frequency, two with and two without rioJg ' c'atie~ MolassesJltr~a '(2.5%"tirea,

W/W) was fed in a small can securely placed in a compartment within each

metabolism crate. Noug cake was fed in the other compartment.

For all sheep, water was served in plastic buckets securely tied onto the crates.

Water was weighed before and after being offered. Water for sheep on the

ad libitum regime was weighed before being provided, and at least once a week

(after being mostly drunk or to replace with fresh supply).



Sample~ J)~ ,s,traw, ,noJ.lg ~ak~ :~nd,molasses-urea offered, a~d,straw refused were
.. " ", , ~. \ .' . ~ \;'.' <:', . ,~": :~': ... :"', ..~ '", ' . ,";;" :...:".- ":" . ", ;' ". ,:", .:. . ~'". ':-., ';",",.-:~. ;'.; '; >;.. "~." ~ '.. ' ~ -~ , >,':, ':.~: .

drie9 ;,~t: ,G'ODe; fpr ,24:,h, ground ana analyseq chemically. Sh~ep were weighed
. '.. ~. ~ '; ~ .: ..: :- - ~ ." :' " .. ~. :', ,. " :' ,:', :':" . ~:::;. ' . - '.: .~: . '. . -;

'/." i' . w.eeJ<~~, 'v.\'ithout priQ.J; ,fEfsting&: .;' , " :rj l\ ~; "

RESUI/~S ~ND C<?,1'lCLUSIONS

Interaction between level of noug cake and watelling frequency was not significant

(P$O.05) for any of the parameters measured (see the following, t~ble)._ Sh~ep'

given noug cake ate less straw, consumed more molasses/urea and more total

f~ed., ,DM,. drank ,.mo~e water" and gained more (or lost less) weight than those
• .... .':.~ ...' '. it; ~ ;; , .1 .~" !: :.:: ....; . .; . .:' :-. : " . :' ; ;: '-\:. , J' ~ ;

wi.thout ac~ess to, th.e,m~al.

~ >" ~;, : :.' ; .:.~

straw consumption was significa~tly depressed by the availability of nougcake

(equivalent to about 16.5% of the diet DM intake), and of molasses/urea. The

correlatiql1 between the intakes of straw and molasses/urea (r=-O.67) was highly
. .' . '. ~ . ~ . :, ".,'. . .. :. ." '.. . ' .

signi~icaJlt ,(P < ,0.017). The reduction in straw intake by molasses-urea may

h~ve b~~~qaU~edbY the depre~sing effect ~fthe sugars contained in molasses
.. :'" ';. ," -', "~:: \~. '.~" .. ~":;:~":'~~-!.:;' "",.:.:,;,.:. :.; : . .:"::'.

on th,e digestion of ~el1ulose and to sUbstitution, (especially since molasses was
. '; .~ i . ~ .

available ad libitum).
1:. :::;

Sheep on the ad libitum watering regiMe consumed more, Molasses/urea, total

feed, and water, and gained faster than those on the other frequencies. However,

s~~ep!,givep.~.fre~,accessto water consumed less straw than,those watered once/3

d~Y~.' 'F·:o~:'~,'pa.rameter~ e~cept \vater intak'e, sheep on theo~~e 8 day wate.rin~
f~eq~~p'~y p~r:~prll1ed tl1~ poorest.:,Perform~~6~'.by ,sh~ep;:_~n" t~e~nce/S~ay
watering interv:l1 e~ceeded' tha~.p(tJ:lp~e ~~~~red on~~a:"'d~y, ~robabl~ b'ec~use
of the sharp increase in total fe'ed a~d w~te~'intake on the day that ~ate'r w~s

provided. "On tl1~ _av~r:a.ge, th~ i1)creas,e, in feed consumption on the day that
~':.~~,"':I,.") ..;"!;.:.·.. ~ :.~tj{.; :...,~~~.: i) {;,'.:., '.:,:" ~.l;. :-':"~: ',_ ..... ~ ;"'~: ~";'

::y?ater was.. ,given: wB;s 60-~~% ~~,r_~ t!t,~n,the aver~g~ feed intake during the
following two 'd,ays of water d'~pri~~tion.- "'" i,:' ':-.\!/;

.. ; -'.: . • ~: : " ; : \ I ; ;'" :•.{ ~ : '. '.' ~. • .'~-. ~ '; :,;' ~<. ,j, i'I .':'

14
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FEED AND WATER CONSUMPTION, AND SHEEP LIVEWEIGHT CHANGE

. ::,

EFFECTS OF NOUG CAKE

~ ,', -: ',:

: ..

EFFECTS OF, WATERINGFREQUNENC)
Ii' : : ~. ~. '.' .

-PARAMETER + 100 g No. SEX

Noug Noug
:::;.riJ }el :"1~):.;,..:.~_:~"~(~ r,:t~'-' : ~_ '>;.Ji·!.-·.~:~:.:.} .. ~ :.:-.~-;'-.-:_:', ~,;{::

Straw Intake""';'·;;:,;, ;,:~.:~:,.' j. ,: -,.\:,.<,.".

g/day) "J :; :;;:;'\"159b ::'" ';~. :249a'::: '3~'

Once/3

days

2318 '

Once/

day

-Ad SEX

Libitum
~ j'!"3 t f ~ ; I : ,'.-, c; :={ :.~-) n t·o

Mo1asses/urea

Intake (glq~y).,
J ..... ::: • ,..;

Total DMliitake'::"

?02&, ,.

, ,.. )., ~ :

(g/day)~'; ;:,'; -; ::694~L'.,:'

Water Int~ke ' ."',

56gb ' 24

',l.>. : ~'.,
", .'"';' '.. ,'.~ ."'; . .-, .. " . ".'<'.. - ~ ,

: ". ,,' \ . . . ; ~

;",.'-"T.tnb ' ',' 1~i7b
. ",' "":,,, :' ,:'''\,':.:,

1,. 83~ 0..07
;. .; . ' .. l" ~ ~

Liveweig~t,;".~>! ,; . ,'; 'n',: ,,',:'<;'.'

change (g/day) 23.3a -5.70b 6.50

a, b, c

*

For each the effects of noug cake and watering frequency, means

within rows with the same supersGript are not significantly different

(P50. 05 ) .

Includes straw, molasses/urea and noug cake at DM contents of 90,

65 and 95%, respectively. All t~e noug cake offered was consumed.
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CHEMICAL EVALUATION OF CmCKEN DROPPINGS

(An Abstract)

S-H'Kayongo and R·W.M':1i~gll

" National'AhiIn~l Husbandry Resea~~h" Station

.POBox 25, Naivasha,. Kenya

16

,',', .-, '

An experiment was carried~6ut to determine the chemical composition of the

droppings from young cocks (raised on deep litter), pullets (on deep Utter),layers· -,
t· ... ',J .;.: i fl .' ~ ,

(deep litter), layers (slatted floors), layers (cages) and pullets,. (~lectric tier
, ~ . ~ '. . .' . . .

brooders).
: .' : ; ~ ,,:...

Droppings from layers in cages and from young cocks contained I the htghesf·'
and lowest crude protein (CP) contents, respectively (p <0.01). Crude fiber, , ,

(CF) cQntent showed the reve,r~e trend. Ash conte~t of droppings from aU:

layers was highest, while it was lowest for young cocks$ Cage waste, although
"';':;" ': -;··.··./t·

highest in CP content, was so high in ash content that its usef':l1ness as a feed

ingredient is limIted. Therefore~ droppings' from lay~rs on deep litter (high

in CP and relatively low in CF contents) were considered the most suitable:;: '-'i,)';' ;

potential feed resource." "

. ~. I

. '.' ."", • £.1', :': •. ':.:'

.: ..... ,.. ':.;":

.. ", "\, .

i:

'. ,,' I-c,;
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ARNAB GOES TO ALliXANDRIA.

1. INTRODUCTION:-----------

The African Research Network for Agricultural Byproducts (ARNAB)" will hold

its second annual workshop at Alexandria University, situated in the Mediterranean

Sea port city of Alexandria.. T'he first annual workshop of ARNAB was held in

November 1984 at the Headquarters of the International Livestock Center for

Africa (ILeA), in ,Addis Ababa. As part of our continuing efforts to keep our

readership informed about AHNAB's activities, we are dedicating this edition

of our Nev/sletter to the Alexo.ndria workshop. We feel it appropriate to precede

a discussion of the abbreviated workshop pY'ogram with a quick glance at Egypt,

a country in Northeast Africa.

II. EGYPT AT A GLANCE~-- -

Nearly all of Egypt's 46 million people are currently living in the 35,189 sq Inn

fertile Nile Valley and Delta, a m.ere 3.. 5% of the land area (1,002,000 sq km).

The other inhabitated areas of Eg)rpt include points along the Suez Canal~ the

4,023 km of coastline on the Red and Mediterranea Seas, snd the Gulf of ./\'qaba.

The uninhabited area (9fL596 of the country), consists of the Western and Eastern

. Deserts, and the Sinai Peninsula..

B.. Cities:

Expansion outside of the currently inhibited areas is an essential goal of the

current Five-Year (1982/83 - 1986/87) Dev.:?lopment Plan. To curb rural migration

to cities and thereby relieve population pressures from Cairo {the crov'Jded capital



city with 11 and 6 million people during and at the end of each work day, respectively)

and the otter major cities (AlexanddB Port Said, Ismaili8., t')uez) Luxor and Aswan),

newer or "satellite" cities (i.e. 10th of Rarnadan, Sfldat and 15th of l\'iay), are

being constructed on the fringes of the deserte The sites chosen are those :where

natural wealth (whether for agricultural or industrial use) exists, so that the

new communities are economically and socia.lly self-sufficient. To realize this

goal of self-sufficiency universities aloe being built in an cities, so that students

can stay home to complete their education. Banking services, movie houses,

hospitals, sporting facilities,. housing projects, and industrial plants contribute

to make living in the smaller cities attractive.

c. Education:

On July 23, 1952, a group of "free officers, tl led by Gamal Abd EI-Nassar, forced

King Farouk to abdicate. Feudalism and foreign occupation in Egypt where finally

brC'ught to an end, and a socialist form of government was instituted.

Up to the F.gyptian Revolution (July 23, 1952), there were only four universities

in Egypt: the hallowed and world's oldest existing university, Al Ahazar (built

in AD 972), Cairo University (built in 1908), Alexandria University (1942) and

Hin Shams University (1950). At present) there are eighteen universities in Egypt.

One of Egypt's gi'eatest Dssets today is its higly skilled and educated human

resources, a development made possible by a fr-ee educ.ution system from the

primary school stage through university and by the policy of the Egyptian

Government to have a university in each of the smaller cities. Students living

in each area are required to a.ttend their "hometown" universities, unless their

fields of study are not available ther"e.

D. 'rourism:

Egypt is a touI'ist attraction because of a mild year-round clima.te and a cultural

heritiage uniting elements of the Pharaonic, Roman, Coptic, Islamic- and modern

eras. The majo!" touristic sites and locations in Egypt include the Pharaonic

2



monuments (the most important ones being. in Aswan, Luxor, Guizeh, Tell EI

L<\marna, and Tourah El Gaba!), Christian monuments '(i.e. churches' and

monasteries) and islamic monuments (i.e. mosques, must-urns und citadels), the'

Pyramids, Sphinx, bf~aches (on the MediterI'8.nean and Red Seas), lakes, oases

and the botm:dc garden in AS'rVun.

E.. Agriculture:

It was in Egypt some 6;000 years ago that man revolutionized agriculture \vith

the development of new irrigation techniques, the use of draught animals, and

the invention of the ploVJ and the ahaduf, 1.1 device for lifting water from the

Nile River into canals.

At present, nearly all the area under cultivation (2c696 of the nation's territory),

is found in the Nile Valley and Delta. Except on the Mediterranean coastline,

ra.infall in Egypt is very slight. Egypt is therefore truly a gift of the Nile River,

since without the vast irrigation projects that have been built on this river, Egypt

would beH tote.! desert.

ThHt life jn' Egypt depends on the Nile River is also underscored by the other

ways that its water is used. The quantities of v'o/3.ter~ from the Nile used for

agriculture. power generHtion, drinking and household use, and industrY"'are (in

billion cubic meters/year); 49. 7~ 4.0, 3.3 and 2.5, respectively.

Scientific research i~l Egypt he.:; made gl'eal contributions to the socia-economic

development. of the country. The arcas where the greatest achievements have

been made (in decreasing order of importance) are~ agriculture, industry) health

and environment, mininK~ g;eology~ oil and energy, transport and communications,

and housing.

Despite the rapid gl'OlNth of other sectors of the Egyptian economy, agriculture

remains the countl-yts most !mportant wealth-generating activity. It absorbs

47.7W) of the total labor, Hnd provides 75% of the exports and 3096 of the gross

national product. The other areas that make major contributions to the Egyptian

national income are the public sector; processing; trade, restaurants and hotels;

transport, storage and communications; and constl'uction and building, which

absorb] 3.3, 8.4~ 4.'7 and 4.1% of the totallabof force, respectively.

3



1. Arab Republic of Egypt~ Ministry of Information. "Egypt: 'Faets and Figur'es

(l985)."

2. Ibid. IlEgyptian Profile: The Awa.kening of Egypt."
'.. . \

3. Ibid. "Modern Egypt. Ii

U!:.-.!.!IU1!:NAB_-!~.9RI{SHOP:

1985

ALF;XANDRlA. UNIVERSITY. 14-18 October--------------_.-------, ,

It is for the purpose of sharing information on their recent research projects

on agro--industrial byproducts, crop residues, and other poor quality feeds; and

for visiting agricultural activities around Alexandria and in the Nile Delta to

learn of some aspects of the role of Hgricultur€ in the socio-economic development

of Egypt, that members of ARN:'\.B and invited scientists from outside of Africa

will assemble at Alexandria University for the second annual ARNAB workshop.

The theme of the workshop is "'Tov1:iaJ,-Os incr~;a'Sedrwnjl1W'it live.~-tock production

in Africa Ull"ough the rrtt;UdiUu.m utilization of crop residues a.nd 8~indust1'ial

byproducts.."

Plenary and Regular. \Vork~hop papers will be presented.. The topic of the plenary

papers is:nReccnt developments in and t'~~ar(:h priorities for feeding systems

using crop residues and agro-mdustrial by-products in ruminant nutl-jUan.n The

Hegular \Vorkshop papers will be on: "Recent l"e:.-;Harch on the utilization of crop

residues and agro-industrial byprooucts at ARNAB B.nd i1wit£'~i institutions. f1

0 .. \

The plenary papers will be, pl"esented by speakers representing the Bangladesh

Network and ARN A8) and the regular workshop papers by' speakers from the

following countries (along with titles of their respective papers).

1. CameroOll:

tlThe nutritive value of ensiled maize stover and brewers' grains for sheep and

goats."



2. C:lPrus:

"Byproducts utilization in ruminant diets in Cy--prus. t
'

3. Egmt:

1. "Required ruinerals for the improvement of poor quality roughages.n

2. "Byproduct utilization in feeding ruminants in Alexandria, Egypt."

3. lIInclusion of leaf extraction residues in byproduct rations~H

4. t1Nutritive value of vegetable fruit wastes as animal feeds."

4.. England:

"Urea versus ammonia for upgrD.ding gl"aminaceous materials."

1. "Results of ILeA-Ethiopian Ministry of Agriculture collaborative on-farm

research on the use of molasses-urea for rurninant livestock production~ff

2;' "Some recent research by ILeA on theuse·of crop residues and agro-industriaI

byproducts for ruminant livestock production in Ethiopia~tf

6.. Kenys:

1. uARNAB: Netwo'rk Expectations. t1

2. nUse of INFIC Nomenclature on crop residues and byproducts produced in

KenyaH
•

L ffLeucaena leaf hay a.s a protein supplement for goats fed chopped maize

stover".

2. t1performance of beef cattle fattened on crop byproducts in Malawi. 1t

8. l\fawitius:

L IlUtilization of sugar. cane tops in combination with I.<8.ucaena leucocepbala

'as feed for g()ats lf

5



2. ItUpgrading liguo cellulosic waste by microbiological treatment.u

1. UEffects of silage, added nitrogen and energy on utilization of grain sorghum stover by

beef cattle in Zaria, Nigeria~i'

2. t1Utilization of cassava peel in backyard sheep and goat production in Nigeria.. rr

10. Senegal:-

tlprediction equations for estimating nutritive value and inta.ke of some residues

and byproducts. tt

11. SudB_n:

1. "Prospects for efficient utilization of crop residues and agro-industrial byproducts

for ruminant feeding hi Sudan, with empahsis on quantification, constraints and

research results. tI

2. "Methodology for livestock on-farm trials using agricultural byproducts."

12.. Tanzania:

1. "On-faI'm research utilization of crop residues in dairy cattle feeding in Hai District,

KiIimanjaro Area, Tanza.nia."

2. IlS~rveys and on-farm research among small-scale holder dairy farmers in Hai District~

Kilfmanjaro Area, Tanzania.1f

13. Zimbabwe:

tiThe use of crop residues in livestock production systems in the communal areas of

Zimbabwe."

IV. PROCEEDINGS OF tfHE ARNAB WORKSHOP:

The proceedings of the workshop will be published as a matter of priority for

ARNAB. Each ARNAB member institution and invited participant from other

institutions will be given one copy of the proceedings. Subscribers to our

Newsletter may have copies of the proceedings, at a cost to be decided by the

ARNAB Steering Committee.
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HIGHLIGHTS OF THE SECOND ANNUAL WORKSHOP OF ARN.AJ3

(University of Alexandria; Alexandria, Egypt. 14-17 October 1985)

1. Attendance:

Twenty three papers were presented by scientists from ARNAB's sponsoring

I organizations (International Development Research Centre and International

Livestock Centre for Africa), Cameroon, Cyprus, Egypt, England, Kenya,

Malawi, Mauritius, Nigeria, Senegal, Sudan, Tanzania and Zimbabwe. The

first draft of the workshop proceedings is being reviewed.

2. Major Themes Covered by PaE.ers Presented:

a. Use of leguminous forages and agro-industrial byproducts as supplements

to cereal crop residues.

b. Use of poultry litter and other livestock wastes as non-protein

nitrogen and mineral supplements to poor quality feeds.

c. Use of conserved forages, under certain conditions, to feed livestock

in some developing co~~tries.

d. Use of the International Network

(INFIC) system to provide standardized nomenclature

residues and agro-industrial byproducts.
~..• I .-::.

3. Election of the lIJINi"-B Steering COIl1l!Littee:

The Steering Committee will assist the ARNAB Secretariat in expanding

the membership of the Network and in strengthening ARNAB research and

--

\

other activities. The members of the Steering Committee (first four

elected and last three ex-officio members) are:
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a. Prof. Abdullah Said (East Africa Representative). University of

Nairobi, POBox 29503, Nairobi, Kenya

b. Prof. Anthony Adegbola (West Africa Representative). University

of Ife,· Ile-Ife, Nigeria

c. Dr Moustafa EI-Naga (Committee Chairman and North Africa Representative).

University of Alexandria, Alexandria, Egypt

d. ~~ Siroba Sibanda(Southern Africa Representative). Department of

Research and Specialist Services, Ministry of Agriculture, Harare,

Zimbabwe

e. Prof. Jackson Kategile (IDRC Representative). Nairobi Regional Office,

POBox 62084, Nairobi, Kenya

f. Dr Doug Little (P~NAB Coordinator). Animal Nutrition Unit, ILCA,

POBox 5689, Addis Ababa, Ethiopia (from March 1986)

g. Dr Mopoi Nuwanyakpa (ARNAB Scientific Secretary and Committee Secretary).

Animal Nutrition Unit, ILCA, POBox 5689, Addis Ababa, Ethiopia

Our readers in Africa who are interested in becoming members of ARNAB

are encouraged to contact the Network Representatives in their regions

or the Secretariat.

4. Theme and Venue of' A-"RNAB t s 1986 Workshop:

The theme of ARNAB's 1986 workshop, ~o be held in Lilongwe" Malawi in

August, is "The Utilization of Crop Residues and Agro-industrial By-products

with emphasis on Technologies Applicable to Small-scale African Farmers."

This theme was selected a year in advance of the workshop to guide some

of the research activities at ARNAB member institutions. Scientists

fi'om outside of Africa will also be invited to speak on b~~roduct re:earch

and other current topics in ruminant nutrition.

People interested in attending the vTorkshop are invited to inform the

Secretariat and to submit titles of papers they wish to present. Funds

will be available to support only a small number ofARNAB members, so

early expressions of interest would be desirable.
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LEUCAENA LEUCOCEPHALA: A USEFUL FEED MAY BECOME EVER }.I)RE USEFUL

(A Brief Look at Some Litertaure on Leucaena)
, ~:. ~ T

f.

By

MY Nuwanyakpa

ILeA HQ

Some Agronomic Characteristics of Leucaena

Leucaena leucocephala (Lam) de Wit is a deeply rooted perennial leguminous

shrub or tree that grows up to 20 m high (National AcadeIItY of Sciences

1977). It is established either by direct sowing into a well-prepared

seedbed or between row's of maize, sorghum or other crops. It grows at

altitudes r~nging from sea level to 1800m' (Bogdan 1977 ;" Skerman 1977),

. thrivef{ in i t:s 'native Central America in areas with dry s~~sons'as long

as 8.5 months:;' :but pe~forms Vigorously in tropica:l and 'subt~~pical lowland
,!r' '." "

areas with stibhumid and hUmid climates (National Academy of Sciences

1977) • Although Leucaena can tolerate annual rainfall as low as 250

nnn (National Acade~ of Sciences 1977) and as high as 5,000 rom' (Bogdan

1977) ,it gr'ows best where a~nual rainfall is 600 - 1,700 mm (National

Acadell'{Y 'of Sciences 1977). The dry matter' yield of Leucaena, 1,360 -

18,650 kg/ha!year, is affected mainly by rainfall and cultivar (Bogdan

1977) .

. Some of the main attributes of Leucaena are tolerance to drought, repeated

defoliation and low soil fertility, and not being fastidious regarding

soil and climatic requirements (Bogdan 1977; Slterman 1977). Although

the plant: 'can survive and even grow aggressively in many marginal soils

and ~nvironnients, its exceptional yields occur only in, fertile, well

drained soils where rainfall or irrigation is adequate (National Acade~

of' Sciences '1977). Some deficiencies include its poor tolerance to

waterlogging and" to very acid soils' below (pH5) , slow growth up to

establishment and a highly'specific rhizobium requirement (Skerman 1977).

Usefulness of Leucaena as a Livestock Feed

Leucaena I S usefulness l:Les in '1.t's availability dU1"ing drought, its high

palatability, high crude protein content (similar to that of alfalfa),

and high digestibility (Skerman 1977). NuwanY~kpa (1986)' found a dp
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cont~n;. ~:n~ .~:t1.<vitro. DM·:.\~f..~tS~~.p~~.F.¥ :pr 2q% and 72% re$peq1~ v:e.fY,.~,~; .._;
....... ~. • " " .... , • 'j • " • -

leaves and petioles of 3,,:,"year old stands of Leucaena. .Liveweight gains

of 1 kg/day were reported in steers grazing a Leucaena-Se1iarla. anceps

pasture in Queensland (Le Houerou 19,80) ,. a gain roughly thrice those

obtained from some improved tropical pastures (Nuwanyakpa 1982). A 4: I

mixture of maize bran and Leucaena meal produced liveweight gains of

up to 1.17 kg/daY,,:~:1) stall-fed ~~~t~~ ..for ov~r ..six. mon~~s.; (Beale 1980).

Leucaena Toxicity

......' J'

Pro1;Jlems.. ?f. Leucaena feeding include poor ,liveweigh,t. gains, . depressed

appetite, alopecia, enlarged thyroid glatlds, depressed thyroxine levels,

ulceration of the oesophagus, death of newborn offspring... (Jones 19'79),

~nq.. a po.$sible tainting of meat and lJ1ilk beqause of the high content

'P~". '.Pi~me.nts (Beale lQ80). The severity of these problems depends on

the daily intake and duration of feeding Leucaena (Holmes 1981.)... These
• t, \: " ••" .,' , " ,1

problems are caused directly. by ~~e. ·presen.ce of the toxic non-p:rotein

amino acid, mimosine, .or indi;r.ectly..,..by Joo:-hydroxy-4 (lH)~pyridone.· (DHP).,. . ). ' . '" '. . ' ..

the ruminal or enzymati.c me~abolite of mimosine (Lowry, .1982), which being
.' ".:.,., . . .

a potent goitrogen (H~garty et,al 1979), causes. hypp;tpyroidism .(Jqpes

~I!d. Hegarty 1984). '':J ,r·

The level of Leucaena feeding beyond which toxicity is usually said to

occur is 30% of the d~~t DM (Le Houerou 1980). Jones and Hegarty (1984)
'''.,' ., .' -' .

stUdied the effectf? of .. diets. conta:;i.ning 10, 20, 40, 6'7 and 100% Leucaena
.~ . . • .' I ,. : ;' • .

on steer growth rate,: DM intake, urinary. DHP, .. e?Ccretio!1 and thyroid

functio~,' ,r.J;1pey r~ported linea~! increases in uri,nary DHP excretion (and

pre~~~ty .DHP in th~ cir~ulatqry system) and mimosineintake, and

red~c~~?ns ~n feed ~nta~~ and growth rate with increasing level of Leucaena

feedil1g ..,}30th circulating DHP (per se or through its goitrogenic. action)

~nd low s;~rum thyroxin~ levels are implicated in depress~ng the intake

of Le~caena ;~i~ts (Jones and Hegar~l 1984). . .

. ,

Detoxification or Mimosine and DHP

Mimosine can be degraded to DHP,. pyruvis acid and ammonia either
:,,:

enzymatically o:r througp! microbial action (Lowr,Y;~-.l982)".t :' The .enzym~
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necessary to cO,l1;yert mimosine is contained .~n some Leucaena cells that also

harbor mimosine, e!g. in. seedlings (Smith and Fowden 1966), and. leaflets. (-" .... , ' . ~. . . '.

and .the laminae of green pods of mature plants (see Lowry 1982). Other: ,-.';' ";," .

parts of Leucaenathat contain mimosine but not the enzyme include leaf

petioles, rachides, rachillae, stem and mature seeds (Lowry 1982). Rapid

autolYsis of mimosine to DUPoccurs after maceration of ~issues in ingested=, "j .. ' ... , .~ ~ \ ," • • .' •

fre~h Leucaena (when tne, e~zym~ and mimosine Gome in contact), at
, . . ;'" ! ~.: ..''o ..1-' " . I -. ~ .' '.' ' •

temperatures:. between 55-7,P°C, .which are h~:gh enougp to cause plasmolYs,is
..:. ,. I .~. ~ • '•• ; • .' . ;'. " I ••

in the cell, but not enough to denature the enzym~" and after ,addition

of slightly alkaline saliva. For example, when fresh, intact Leucaena

was fed: to., a . ggat .fitted" with an esophageal.. ;fistula, 30% conv~rs~on of
'. " i . : .':' . : . .

mimosine .. oC.c.w-red. before. the ingesta reached the rwnen (Lowry. 19.84')..
~. : .• l '"::: ~ ; " ' : ,'. .: ~

Because ~:u.zp.e~.., PII .. in .' roughage":"fe~. animals is seldom acidic., ,micro,bial
I ,',". t • '. . •

activity, p~r.; s,e. :~.,f3 l1:0~': necessary. to convert, mimosine to. DHP when fresh

Leucaena is g~",ef?-:.. (LoWl7 1982). :;

.;::.:,'

The enzym~ ?ec~mes ~nactive at lpw pH «4.0), when Leucaena is heated

suddenly to temperatures higher than 70°C, or when sun-dried under clear'
. .' ;: ~ : '.~' .~. .

sky. These, conditions leave mimosine essenti~lly unaffected (Lowry. 1982) ..
: • t •. ~ '.

" ... '

Special rumen bacteria are required to degrade DHf. to its non-to~~c

metabolites (e.g. Jones et al 1985). The microbes which detoxifY mimosine

and DHP, probably first discovered in Hawaii (Jones 1981), are strict

anaerobes. 'Thel·, .~'.;;:~'. b~ tr~~~'ferred: "'."t~'~/' ~e.:da~fe~·· ~ ~~~~lS through

inoculation with the bacteria grown in pure cultures (to serve as a

concentrated sou~ce of inpculunJ.), or with rumen fluid transferred from

adapted animals and infused under anaerobic conditions into the rumen

through a stomach tUbe or a specially-designed drench gun. Spores of

the bacteria .::_·~xcret.ed In -the feces can survive aerobic cariditions and

may be transferred to unadapted animals by drinking water, wind or

ingestion ·with grazed forage. Young animals probably receive their

inoculum thi-'ough 'inaternal' licking (Jones 1986, pers. C9~.').'"
~ ~.' - . : '. ~ ':

A pure cultur~ of. two (yet un-named). strains of rumen b~cteria, prepar~d

in Australia, has recently been transferred to two goats and two sheep

at ILCA. A period of four wee~s. was required for the introduced microbes
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to become establis~ed. Th~ reason~ for such a long period are sti;U

unclear, but,may be d~e to, competition wi~h existing rumen microorganisms,
J . .' . '. '. .' :

level of Leucaena feeding .and. 4igesta .floY, rate in relation to generation

time of the inoculated bacteria (Ebong 1986" pers. corom.).,

The n~,ar .absence of urinary "p~~

yitually c~mplete hydrolysis.of

same a1?:~mals effective~: degraded

z;nedia (Ebong 1986, pers • ,,c onnn.~ ).

int;hese! ,sheep and go~ts indicates the

DHP. Rumen bacteria obtained from tpe
..,' ';:". .' .

m;i.mosine, 3,4 DHP an<l.2,3 DHP ,,in culture

In a recent _,stuslY, cattle infq.ped wi~.h mimosine and DHP-degrading bacteri~

gained 1.2 .kg/hd!day on a :L~?ca.ena. ~p.ture". compared with 700 g/day for

those gr.azing th.e; sa~e pastur~ but without the microorganisms (Jones

1986, pers. c,?mm.). This mean,f?,. that animals having t~es.e bacteria can

be given VirtuallY 100% Leucaena diets without any toxic effects, although

Leucaena's very low sodium content may create other nutritional problems

(Lowry 1982 L,; ~Let+caena' is therefore used m~st efficiently ~s a supplem~,nt

(30% or less) to other roughages (Jones and Hegarty ~98,4). W1)et:l fed. . . . -. ...~: \:... .

with othe~.. feeds, some ,pf, the toxic effects of mimosine and DHP may be

alleviated through dilution effects of the higher intakes of those feeds

(Jones a~d ~egar,ty 1984).:,.

REFERENCES ON THE .AGROJ'Jo...lfi, FEEDING VALUE".AND TOXICITY
OF LEUCAE!lA (includine; those cited above);
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A review of pre-investment studies in Malawi, 1974 - 1979. 'In: Browse
in Atrtca: The current .State fo Knowledge.'

Bogdan A V 1977. The legwnes. In: Tropical Pasture and'Fodder LegUmes~
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Hegarty M P, Lee C P, Christie G S, 'Court R D and Haydock K 'P (1979) •
The goitrogen 3-hydroxy-4 (lH) Pyridone, a ruminant metabolite
from Leucaena let~cocepbala: effects in mice. and, rats. Aus~.

J. BioI. Sci. 32:27-40 "

Holme~, J H G 1981., Toxicity of Leucaena leucocepbala for steers in
, the wet tropics. Trop: Anim.Health and Prod. 9:l9i~196.
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1. The Schedule of' ILCA' s 1986 Training Courses:

--j.. .:. ~.

Training is one of ILCA's strengths. Each year, ILCA sponsors training

courses ,given in English o!· French. Our rea~ers are encour~ged to examdne

the 'following sc~edule and contact theILCAi n:1rector'ate Cit' :rrr'aining and
).. . ~ . .

Conferences about sending participants to some courses. '.'

Title .Date ...., .. Language App~ication

deadline

23 ~u,ne - 4 July ~~'!1Gh

20 Jan. - 7 Feb English

,,21 July - 8 Aug. Fr:enqp,

1 March 1986

15 Mar. 1986

1 June 1986

1 Nov. 1985

15 Apr. 1986

15 May 1986

1 July ,1986
1 Aug. 1986

"

French

i'.

English
:"'English

." E,nglish,,1-26 Sep.
t••~.

·"1

6-24 Oct.

·13....·2,1 Nov.

-",' . . .~

18-29 Aug. French

Rufoal' dairy husbandry and~""

technology

Standard'ization of livestock

production data

Range ecology and

management

Economics of animal health

and disease control." ':

Readling and dissemination

of agricultural information

African livestock policy

analysis

Animal nutrition ,and forage

analysi~, . ,.

Aerial survey methods
. f

Important: Nominations will be accepted only from the 'candidate's e~~oyer.

These must include the candidate's name;, address, educational

qualifications, experience, description of present duties, duties

folloWi~g'the training course and pr~~ry:"language. ~~lf-;;~~nations
will not be-' considered. .,

.1.,.. '\1-"

. :,
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2. A Rev Publication by International Poultry Practic'e:

"'Internationai Poultry Practice (IPP) provides information. and ideas for

better poultry production. Its pUblication, which provides a continuing

education program for new and experienced poultry farmers, covers all

aspects of poultry production, including authoritative articles on

nutrition, disease, physiology, anatomf, breeding, environment,

proble~solving and financial matters.

Readers who wish to receive this publication should contact: International

Poultry Practice; POBox 237; Cambridge CB4 3AW, England.

3. .An Appropriate Techno1ogy Venture Enhances .Animal llutritiOD Research

at ILeA and Elsewhere in Af'rica

A small-scale (Appropriate Technology) enterprise capable of making abomasal

and rumen cannulae, a~d livestock urinary collectors has been located

in Addis Ababa. After several months to a year of field testing, in

training courses and research by the ILCA Animal Nutrition Unit t the

rumen cannulae and urine collectors (see Plates 1 and 2) have 'Worked

satisfactorilY. The abomasal cannula (Plate 3) is still being tested.

Obtaining any of these items from abroad delayed implementation of some

research projects because of high purchasing and shipment costs ~ and

long delivery time. By greatly reducing the cost and delays in delivery

time~ these durable, technically effective and locally-manufactured

products have enhanced aspects of nutrition research at ILeA. At the

completion of the 1985 ILeA course on Animal Nutrition 'and Forage Analysis,

each participant was - presented with a cattle or sheep rumen cannula. as

an encouragement to use the products in some of their research 'Work.

Requests for some of these items have already been made by other

researchers in Africa.

Inquiries about purchasing should be sent to: Mr Berhanu Mewa; General

Manager; Processing of Poly-industrial Chemicals; POBox 30848; Addis

Ababa, Ethiopia. Telephone: 11-60-35.

The ARNAB Secretariat, involved extensively in developing these products,

will advise the company in responding to requests for them.
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Plate 1. A sheep fitted wit a locally-r~de rumen cannula.

Pl~te 2. Sheep fitted with urinary collectors (funnel and urine
drainage tubing). Urine is collected and acidified in
plastic bottles.



Plate 3. Sheep with abomasal cannulae.
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1. Introduction
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TOPICAL COMMENTARY

The Effects of Tannins on Animal Nutrition

A Brief Look at the Literature Compiled by

M.Y. Nuwanyakpa

ILCA, HQ

Herbivores generally select their diets according to protein, mineral and digestible

energy cOlltent (Marten 1978). However, secondary plant compounds in many

forages may have a greater effect on diet selection than nutrient content (Mckey

et a!. 1978; Bryant 1981; Palo 1985; Palo et ale 1985). Polyphenolic compounds,

which include tannins and lignin, are quantitatively the most important secondary

plant compounds in livestock feeds. The effects of tannins on animal nutrition

have been reviewed by Mcleod (1974) and Kumar and Singh (1984). This article

summarizes the material in these reviews as well as other publications in order

to introduce reader of the ARN AB Newsletter to the problem of tannins in livestock

feeds.

2. Tannin Chemistry

Naturally occurring vegetable tannins were probably known to prehistoric man

because of their ability to preserve skins through the formation of leather. Tannins

can be defined as phenolic compounds that contain a large number of hydroxyl

groups and have a high enough molecular weight (MW) to form stable complexes

with proteins, carbohydrates and other molecules. These complexes usually precipitate
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from aqueous solutions. Low MW phenalics «500 daltons) form less stable complexes

that do not precipitate and are not considered to be tannins. However, low MW

phenolics are the monomeric precursors for tannins and may polymerize through

enzymatic and non-enzymatic (heat and UV radiation) processes to form molecules

with tannins activity (Haslam 1966). I\'1any chemical assays for tannins do not

separate tannins from low MW phenolics and it is recommendec that biological

assays such as protein precipitation and enzyme inhibition be included in tannin

determinations (Martin and Martin 1982; Reed etal 1985).

The two major groups of tannins are the hydrolyzable tannins and the condensed

tannins. Hydrolyzable tannins are gallic and ellagic acid esters with a core molecule

of glucose. Other sugars and some other phenolics may also serve as the core

molecule. The name derives from the ease of hydrolysis by acids or enzymes

(tannases).

Condensed tannins are polymers of flavan-3-ols. The monomeric units are linked

through carbon-carbon and ether bonds which are very resistant to hydrolysis.

Condensed tannins form red pigments (anthocyanidins) when heated in strong acids.

This property has led to the use of proanthocyanidins as an a1ter~ative name for

condensed tannins (Bate-Smith, 1975).

3. Negative Effects of Tannins

Tannins have been found in several important forages, crop residues, agro-industrial

by-products, fodder trees and food grains (Bate-Smith 1973; Ford 1978; Reed et

ale 1982; Kumar and Singh 1984; Reed 1986; Price and Butler 1980). Tannins have

been found to lower nutritive value of these feeds through the following

mechanisms:

1. Low palatability due" to ast:ringency"and bitter"taste.

2. Complexing proteins and carbohydrates which lower their digestibility.

3. Inhibition of digestive and microbial enzymes.

4. Toxicity to rumen microorganisms or the animal.

Other potentially negative effects incrude "reduction in gut wall permeability,

estrogenic effects and interference with mineral metabolism.

The shortage of feeds in rnany developing countries makes it necessary to utilize

tannin containing feeds, especially fodder trees and agro-industrial by-products.
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Metabolic disturbances and death in livestock are rare but may occur when animals

have restricted selectivity (especially during droughts) and are forced to eat feeds

high:in tannins and·otherphenolics (Van Hooven 1984).

4.· Positive Nutritional Effects of Tannins

Although most research on tannins have concentrated on their negative effects,

there are cases in which low to moderate levels in feeds may be beneficial to

ruminants. The two main positive effects of tannins are prevention of bloat and

improved efficiency of protein ·utilization.

Tannins are believed to prevent bloat through inhibition of foam formation in

the rumen by' forming complexes that reduce the level of soluble protein· (Reed

1960). Legumes that contain low to moderate levels of condensed tannins are

nonbloating (Jones et a!. 1973; Ross and Jones 1974). Recent research suggests

that ra'pid disintegration of plant structure and high initial rates of gas production

are also important in legumes.' that cause bloat. Non-bloating legumes that contain

tannins (sainfoin, birdsfoot trefoil and cicer milkvetch) have a lower rate of tissue

disintegration and gas production when compared to legumes that cause bloat

and do not contain tannins (alfalfa, red clover and white clover) Cheng et al. 1981)•. '

Birdsfoot trefoil (Lotus pedunculatus) and sainfoin (Onobrychis viciifolia) contain

low to moderate levels of condensed tannins. When fed to sheep, these legumes

have an increased N retention and :flow of N to the lower tract as compared to

other forages with similar N content ,(Barry and Manley 1984; Egan and Ulyatt

1980; Thomson et al.· 1971). These positive effects of protein utilization have

been attributed to the escape of feed protein from the rumen fermentation because

microbial enzymes are unable to degrade and deaminated the protein/tannin complex

(Driedger and Hatfield 1972). The protein should subsequently become available

in the lower tract. However this theory is inconsistent with the depressed apparent

di.gestibility of protein in birdsfoot trefoil and sainfoin. Increased efficiency of

protein utilization by rumen microorganism~ and increased urea recycling are

alternative: explanations for the positive effects of tannins on protein utilization

in ruminants (Beever 1983;· Egan' "and Ulyatt 1980). These theories are consistent

with lower urinary loss of N and greater microbial N in the faeces.

'..



5. ConclusIon'

Tannins in feeds for ruminants can have both negative and positive effects on animal

performance. More research is needed on tannins in important feed resources. Negative

effects may be avoided, where possible by selecting crop varieties with a lower content

of'lt~tini'ri~"'Positiveeffects may be expl~;ited by using ~ew species in::?Ombi~~tion with

other feeds and forages to' 'p'revent bloat, where it is a problem, or to increase the

efficiency of protein utilization. Research on the nutritionai' effe'~t's' of ta~n'i~s in

irnp~tant 'African' feed resources is currently being conducted by the ILeA Animal

Nutrition Programme.
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THE NUTRITIVE VALUE OF FORAGE LEGUME CROP RESIDUES AND NATIVE

PASTURE IN SOUTHERN ETIUOPIA

By

Wangoi Migongo-Bake
. '. "";.~.. ~. ;r~' .

Rangelands Program, ILeA, P.O. Box 5689, Addis Ababa, Ethiopia

INTRODUCTION AND MATERIALS AND METHODS

In the semi-arid rangelands of Southern Ethiopia, browse is in short supply because most

of the species are drought deciduous. Therefore from the middle to the end of each

dry season, fodder is composed mainly of mature, annual native grasses (standing hay).

During this period, animal production is low because of the reduced quantity and (mainly)

quali ty of these grasses.

The Borana pastofalists of Southern Ethiopia are increasingly adopting small-scale

agriculture by cultivating cereal and legume crops near their homesteads. As the rate

of cropping increases, residues from these crops may become more and more important

as livestock feeds.

The primary nutrition~l deficiency of both standing hay and cereal crop residues is nitrogen

(N)•. This dificiency l!'ay be partly overcome by supplementation with legume crop residues•

. Three forage legume crops: pigeon pea (Cajanus cajan), Lablab (Lablab purpureus) and

cowpea (Vigna unguiculata) were grown at two sites: Mendecho and Meibana (with 394

and 457 mm annual rainfall, respectively in 1985). The yield and nutritive value of the

residues of these legumes were measured relative to those of native pasture gra~es:. . . ~

.; I



Table 1. Biomass yield of three legume crop residues and native pasture in

Southern Ethiopia during the 1985 long rains

7

Forage species ---------Biomass yield, kg DM/ha-----------

Mendecho Melbana

Cowpea

Lablab

Pigeor pea

Native pasture grasses

1292 + 572

896 + 196

2279 + 134

8200

7517 + 239

14875 + 939

6050 + 731

6800

Table 2. Nutritive value of three legume crop residues and native pasture

in Southern Ethiopia during the 1985 long rains.

Nutritive parameters, % DM* Phenolic contents

Forage species IVDMrr N NDF* ADF Lignin Ash Soluble Insoluble

Tannins Phenolics
(96 OM)' (A550/g NDF)

Cowpea 68.9 3.1 34.0 25.2 4.7 1.5 9.1 0.04

'Lablab 60.7 2.7 41.6 32.6 6.7 1.0 18.7 0.04

Pigeon pea 53.8 2.8 42.6 30.8 9.0 0.7 18.1 0.62

Native grasses 28.0 0.2 69.5 44.4 7.3 13.0 8.5 0.03

* Abbreviations: IVDMD = in vitro dry matter digestibility:

NDF = neutral-detergent fiber, ADF = acid-detergent fiber.



RESULTS AND ,CONCLUSION

As shown in Table 1~ biomass yields of legume residues were significantly higher (P<0.001)

at the wetter (Melbana)~ than at the drier (Mefidecho) site (Melbana also has more fertile

soils and a better rainfall distribution). The trend in yield of native pasture between

the two sites was unexpectedly contrary to that of the legumes.

The nutritive value of cowpea was highest and that of the native pasture lowest (Table

2). The higher yield (Table 1)~ but poorer quality (Table 2) of native grasses relative

to s9meof the legume residues~ indicate the potential role of the latter as dietary

(esp~cially protein) supplements for range livestpck in Southern Ethiopia. The tannin

and phenolic contents of Lablab and pigeon-pea were substantially higher than those

of the nat~ve grasses. The effects of tannins and other phenolics on forage quality are

discussed in this issue of the Newsletter.

Differences in yield and nutritive value of the legume residues underscore the" need for

screening potential legume crops for their adaptability~ productivity, and nutritive value

in s~mi-arid regions.

ABSTRACTS OF S,OME RESEARCH ON CROP RESIDUES

AND-AGRO INDUSTRIAL BYPRODUCTS

ADDmON OF WATER TO CHOPPED MAIZE STALK IMPROVES ITS CONSUMPTION

By

M. A. EL-Naga

Department of Animal Production~ Alexandria University~ Egypt

The intake of dry chopped maize stalk (240 g/head/day) was less than that required

for the maintenance requirements of sheep weighing 38 kg. Sheep therefore lost 50

g/hd/d when Jed this diet. Addition of water (1:1~ w/w) to the stalk (without ,ensiling)

improved its intake by 27% and reduced weight losses to below 50 g. Dissolvi~g 1.5%

urea (w/w) in the same amount of water added to the dry cereal residue increased feed

intake by a further 12%, and resulted in a slight positive nitrogen balance and liveweight

gain in sheep.
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FEED INTAKE AND UTILIZATION BY INDIGENOUS TANZANIAN GOATS

FED CHLORIS GAY ANA HAY WITH AND WITHOUT SUPPLEMENTS CONTAINING

:1: DIFFERENT PROTEIN LEVELS. . .. ,

By

Aichi J.Kitalyi, L. A. l\1tenga and A V Goodchild

c/o Mpwapwa Tairo, Private Bag, Mpwawa, Tanzania

Two digestion trials were conducted during which growing indigenous Tanzanian

goats <initially weighing 15-19 kg, Trial' 1; 13-17 kg, Trial 2) received daily 600

g air-dry Rhodes grass (Chloris gayana) hay and 200 g/hd of one of three supplements.

,The supplements (S): were· formulated from locally available ingredi.ents (maize

bran', cottonseed cake, sunflower cake, molasses, salt and minerals)· and contained

11.2, 16.8 and 19.7% crUde protein (for SI, S2 and S3, respectively).

Hay intake, growth rate and fiber digestibility were not significantly (P<0.05)

different for unsupplemented and supplemented goats. Supplementation significantly

increased total DM and CP intakes (P<O.OOI), and DM and CP digestibilities (P<0.05).

For goats given the Control, SI, S2, and S3 diets, DM intakes (g/kg WO•75 /day)

were 52, 63, 65 and 70 (Trial 1); and 56, 79, 73 and 73 (Trial 2), respectively. Dry

matter and CP digestibilities (96) were 53, 63, 58 and 61; 38, 63, 62 and 73 (Trial

1); 57, 68, 66 and 65; 28,49, 54 and 56 (Trial 2) respectively.

Supplements were generally similar statistically with respect to DI\'l intake, and

DM, CP and fiber digestibilities. Nitrogen retention was highest in goats given

S3 (P<O.OOl), but this, unexpectedly~ was not reflected in liveweight gains. These

data therefore suggest that the optimum level of supplementation was 81 (last

paragraph by ARNAB).

* The paper' on which this abstract is b~sedhas been accepted for publication in

Tropical Animal Production (as indicated by author)•

. ;:
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PAPERS OF INTEREST ABSTRACTED FROM ANIMAL FEED seIDNCE (\ TECHNOLOGY

(with permission from Elsevier Science Publishers)

Cevera, e., Fernandez-Carmona, J. and Marti, J., 1985. Effect of urea on the

ensiling process of orange pulp. Anim. Feed Sci. Technol., 12: 233-238

Orange pUlp was ensiled fresh or after adding 18 g urea/kg pulp dry matter and

the ensiling process was stUdied over a period of 90 days, in laboratory silos.

Fermentation was very intense for the first 10 days; at the end of the experiment

both silages were stable and well-preserved. Average figures at this stage were,

respectively: pH 3.5 and 3.6; am monia nitrogen 1.2 and 1.7% of the total nitrogen;

acetic acid 3.0 and 2.5% DM; lactic acid 2.2 and 2% DM and butyric acid 0.05 and

0.05% DIVI. High losses of dry matter (32.4 and 32.1 %) were registered, those in

the effluent accounting for about 15% of the total. Addition of urea delayed

fermentation slightly and increased production of gases, but did not affect either

the quality or the stability of the silage.

Adebowale, B.A., 1985. Organic waste ash as possible source of alkali for animal

feed treatment. Anim. Feed Sci. Techno!., 13:237-248

On the basis of the analytical investigations carried out on the alkali contents of

some ashes obtained from agricultural wastes, it was found that 1 kg of sodium

hydroxide was equivalent to 4.4 kg cocoa-pod husk ash or 7.8 kg palm-bunch ash

(without the fruits). Maize straws treated with these alkali sources Welte thereafter

fed to West African Dwarf goats.

Treatment slightly reduced the crude protein, cellulose, gross energy (except for

palm bunch ash) and increased ash contents of feed. A significant increase in

digestibility of dry and organic matter, cellulose and gross energy (P<O.05) of treated

feed (both ashes and NaOH) over untreated were recorded. While dry matter

digestilJility of NaOH-treated feed was better than untreated by about 36.5%; 26.4

and 26.596 were obtained for cocoa-pod husk and palm bunch ashes, respectively.

Dry matter intake and digestible energy intake increased significantly (P<O.01),

resulting in better growth rate. Average daily gain was lowest (20.1 g) for untreated

straws and highest (P<O.01) for NaOH-treated straws (48.1 g). Goats fed cocoa

pod husk and palm bunch ash-treated straws gained 41.9 and 42.3 g respectively.

A 1% level of alkali treatment produced the best growth rates. The results are

discussed in relation to the utilization of these farm wastes for increased livestock

production among rural farmers.
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1. INTRODUCTION

ARNAB members will have noted that the production of Newsletters has

been lagging behind schedule. Volume 6 Nos. 1 and 2 for March and June

1986 were circulated recently. Substantial difficulties have caused these

delays, and we plan that this volume 6 Nos. 3 and 4 will be followed soon

by volume 7 Nos 1 and 2; so thal by thE end of 1987 we will be on schedule

with Newsletters for the year and in a position to maintain a strict quarterly

basis for 1988. We do however, request your assistance to make this

possible. We need your contributions in the forms of information on your

work and brief research reports. Progress reports on your work and the

research you are conducting on by-products will be of interest to our

readership. News about Na,tional networks or animal/agricultural

societies/associations is most welcome. We would especially urge ARN AB

Regional Representatives to be more active in soliciting material for

Newsletters from their colleagues at National Agricultural Institutes

and from Institutions of higher learning in their mandate regions. We

also welcome comments on he topics covered in these Newsletters.



The Secretariat devoted a lot of time through 1986 in editing and preparing

- proceedings of the 2nd Annual Workshop held in Alexandria Egypt in October

1985. Other activities included preparation for the 3rd Annual Workshop,

barn and other experiments, travel to member countries on ARNAB related

matters and conducting individual and group courses in Nutrition.

2. A TRIBUTE TO DR MOPOI NUWANYAKPA

It is with regret that we record the recent departure of Dr Mopoi from

ILCA. Mopoi is well known to many of our members as a tireless organizer

with a very friendly and cooperative manner. ARNAB is most grateful

for the efforts he devoted to furthering the objectives of the network,

and we wish him every success in his new venture; the foundation of African

Integrated Development Associates (AIDA) based at Bamenda, Republic

of Cameroon, and commencing operations with Bamenda Animal Feed

Company, (BAFCO), Ltd.

3. THE THIRD ANNUAL WORKSHOP AND GENERAL MEETING BLANTYRE,

MALAWI, 31ST AUGUST'- 5TH SEPTEMBER 1986

The theme of the workshop was "Utilization of crop residues and agro

industrial byproducts with special emphasis on technolgies applicable to

small scale African farmers". Thirty one participants, inclusive of

organizers, from 12 African countries were scheduled to attend. Because

of travel protocol problems only 29 delegates from 9 African countries

were able to attend, together with some observers from the National

Agricultural Research Stations in Malawi; the host country for the workshop., "

Dr E R 0rskov from Rowett Agricultural Research Institute attended as

the FAO representative.

3.1. Programme

- 31st August arrival of participants.

- 1st September to 5th September workshop programme.

3.1.1. Opening remarks by:

Dr Douglas A Little, ARNAB Team Leader and Head of

Nutrition, ILCA.

Professor Moustafa A EI-Naga, Chairman ARNAB, Steering

Committee, University of Alexandria, Egypt.

Professor Jackson A Kategile, Programme Officer Crops

and Animal Production Systems, IDRC Regional Office, Nairobi.

2
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3.1.2. Keynote address :by Dr S S Kamvazina, Controller of

Agricultural Services, 'Republic of Malawi.

3.1.3. Scientific sessions - presentation of 24 papers, questions

and discussion.

3.1.4. Field trips to small scale farms, (dairy and beef stall feeding)

and to a feed mill and a commercial feed lot unit.

3.1.5. Annual General Meeting.
..... • • ~ I •

! :.'

3.2.3

3.2.2.

3.1.6. Rapporteurs! rep'ort, discussion recommendations ahd adoption

oLrec6m mendations.
".' .-..

·";3:.1.7.'The '3rd Steering Committee meeting was 'held on 3rd

September, late into the evening.
. ~

3.2. The Third Annual General Meeting.

,: ,The following:is:~a summary of the minutes for general information:

3.2.1. Minutes of the 2nd Annual General Meeting held in Alexandria

on 1'6th October, 1985 were adopted.

!h~ ,venue for the 4th A1!,n,ual Worksho~, and General Meeting

,'was' 'voted upon and it \yas agreed that it will be held in

Cameroon in October 1987.

'Eight, topics 'for the Cameroon Workshop were discussed

for the Steering' Committee to deliberate on and come up

with a specific, theme (see recommendation No. 4.8.)

'3'.2.4.' Discussed and agreed .on profedure for editing, 'the papers

for proceedings.

3.2.5. To facilitat~ ~he distribution of t~e proceedings of th~ ,2nd. '.: f"':r

workshop participants were requested to provide ARNAB
. -

Secretariat with' names and addresses of people/institutions

in their home countries whom they think will benefit from

getting copies of the proceedings.

3.2.6. Agreed 'l.that ARNAB Secretariat develops guidelines on

.style;' ,:,'content and length of papers: l ~for :'~ future' ARNAB

workshops; beginning with the 4th wbrks11bp 1h'1987 ~
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3.2.7. Agreed that future workshops should include a paper from

a practical farmer a,d non-ruminant scientists, sociologists

and socio-economists and extension personnel. Members

expressed appreciation to the contributions made by Dr

E R 0rskov and recommended that for future workshops

a moderator of international repute be invitee!; preferably

under the sponsorship of an International organization.

3.2.8. Agreed to prepare ARNAB advertising brochure and a dossier

of re.search projects bein~ conducted by member countries.

Members were requested to he1.p in these efforts by sending

to the Secretariat outlines of research protocols from their

respective insti tutions/countries.

3.2.9. Agreed that ARNAB produces national bibliographies and

brief literature reviews on by-products and crop residues.

Nine participants volunteered to do these for their respective

countries.

3.2.10. Noted the real need to increase active ARNAB membership,

solicit funds for by-products and crop residues research

and for other special activitiessuch as study tours and training

courses.

3.2.11. Discussed and agreed that ARNAB puts upa training package

on by-products and crop residues studies.

3.2.12. Agreed that elected Steering Committee members be elected

once every two years and at the end of that period they

will not be eligible for' re-election.

4. WORKSHOP RECOMMENDATIONS (Full version coming out in proceedings).

4.1. Need to concentrate on technologies appropriate to small scale
., ..

farmers.

4.2. Standardize research methodologies, .discourage indiscriminate

.~hemical ,analyses and futility of calculating apparent nitrogen

digestibility. Recommended use of biological measurements using

productive indices a~d other relevant chemical analyses.



5

4.3. In.~ nylon bag studies recommended; less costly and appropriate

research tool. ILeA requested to help in design and· supply of cannulae

and nylon bags and in providing guidance.

4.4. R~.c:9mmen~ed. to concentrate research on:

- the role of forage/browse legumes to improve utilization of crop

residues.
-.1. :

~. cereal crop varieties vis-a-vis by-products yield and anti-nutritional

factors.

~ leaf stripping of cereal crops; their feeding value and effects on

grain. yields. , :'.

- simple, feasible and practical chemical and physical treatments

of crop residues and by-products.

-use of molasses-urea Qlock~. using locally available ingredients.

- hydroponic culture techniques of producing feed from deep litter

beddings.
! .

4.5.; -' Recorri mended collaborative survey~ ~mongst animal and crop

scientists on grain: stem ratio of cereal crops, availability and

strategic utilization of agro-industrial by-products and assessment

of opportunity costs in their utilization.

4.6. Recommended that studies should be conducted on suckling

management, calving/kidding/lambing intervals, health of the young

ones aud on lactation length in cows.

4.7. Agreed that proven packages be passed over to farmers through

national extension workers.

4.8. Discussed the following topics for the 4th Annual workshop in·

Cameroon in October, 1987 and agreed that the Steering Committee

considers them in their deliberations for a specific "theme". . '!'

4.8.1. Statistical designs and ~ata an.alyses of experiments on crop

residues and agricultural by-products.

4.8.2. Design of on-farm trials with smallholders to minimize

extraneous sources of variations.

4.8.3. Indentification of constraints to by-products utilization

at the researchers smallholder levels before interventions

are initiated.

4.8.4. Other physical constraints to by-products utilization.

4.8.5. By-products utilization by non-ruminants; rabbits, poultry,

pigs and fish.

. :



4.8.6. 'Rural communities response to new technologies on by

products utilization (see also 4.8.3 above)

4.8.7. Communications and contacts amongst researchers, extension

agents and small scale farmers in the effective transfer

of.pacl<ages on by-products utlization.

4.8.8. Manipulation of compensatory growth, supplemental strategy

with by-products during the dry season and at fattening

feed lot units.

5. RESPONSES FROM SOME ARNAB MEMBERS ON THE 4TH ANNUAL

WORKSHOP.

As a result of the announcement of the workshop in Volume 6 Nos 1 & 2

Newsletter the. fo~~owing responses have so far been received.

Country No. of responses No. of papers

(forms filled)

Botswana 2 2

Burkina Faso 1 1

Egypt 3 4

England 2 2

Ethiopia 2 3

Ghana 4 5

Kenya 3 4

Madagascar 1 1

Malawi 5 6

Mali 1'" 1

Mauritius 1 1

Nigeria 12 12

Senegal 1 1

Somalia 3 3

Sudan 1 1

Swaziland 2 2

Tanzania 5 8

Thailand 1 1

Uganda 2 2

Zimbabwe 5 5

ToUtl
57 65

6



: I • ~

6. GpIDELINES FOR ARNAB WORKSHOP PAPERS

The 4th Steering Committee Meeting held on 5th and 6th March resolved

that ARNAB adopts guidelines of the Animal Feed Science and Technology

Journal for papers to be published in workshop proceedings and in

Newsletters. Members are therefore requested to refer to the said

guidelines printed in the first issue of the Journal each year. You could

also write to us for the detailed gUidelines of the Journal. The following

is an extract of the guidelines for ease of reference:'

Title: - clear, descriptive and not too long.

Name(s) of author(s)

Affiliation(s)

. Address(es) of author(s)

:Abstract (preferably 'not more than 400 words)

Introduction J':

Materials studied, area descriptions, methods, techniques.

Results

Discussion

Conclusion

~..Acknowledgements(if any)

References (in ft1phabetical order and on separate sheet)

Tables (metriq~ystemshould be used. Compiled on separate sheets)

Figures (numbered consecutively and referred to in the text and should

be on separate sheets)

Words to be printed in italics should be underlined.

7. ANNOUNCEMENT

,If you have n9t;received a copy of the proceedings of the 2nd ARNAB

.Workshop held,:in Alexandria, Egypt in October, 1985 write to us to send

you one. " ",

8.' :FIRST INSTALMENT OF :ABSTRACTS OF PAPERS PRESENTED AT THE

3RD ANNUAL WORKSHOP,. BLANTYRE, ;MALAWI, IN· SEPTEMBER,

.'" ·1986.,~ .~ 0, '" '!

.. . \ " :' ;" ..~
, .

It, is planned to have proceedings o.f:tbe 3rdw:orkshop. ready for distribution

by October 1987. But as,at:present'some authQrs"haVe, not sent back their

edited revised papers to the secretariat. Abstracts of some of the papers

are given in this Newsletter. The rest will be printed in Vol. 6 No.4.

7



METHODS OF ESTIMATING NUTRITIVE VALUE OF FIBROUS CROP RESIDUES

E R Q}rskov

Rowett Research Institute, Bucksburn, Aberdeen AB2 9SB ~.

FAG Representative

ABSTRACT

The present methods of estimating nutritive value were discussed including chemical

analysis such as crude fibre, acid and neutral detergent fibre, lignin and soluble

carbohydrates and biological measurement such as in vitro and in vivo determination

of digestibility and determination of rate and extent of digestion using the nylon bag

method. It was shown that the chemical analyses were very poor predictors of

differences in nutritive value between different types of fibrous residues and also

between different varieties of straws and also in estimating improvements occasioned

by chemical treatment. Only biological measurements estimated utilization with any

degree of accuracy and of the biological measurements the nylon bag method of

describing rate and extent of degradation was by far the best predictor. and better

than in vivo digestibility determined in restricted fed animals.

THE EFFECT OF PROTEIN SOURCE ON THE PERFORMANCE OF BROILERS

H G C NYIRENDA ·AND T P E MAKHAMBERA

Department of AnimaI' S~ience, Bunda College of Agriculture

POBox 219, Lilongwe, Malawi

ABSTRACT

Two experiments were conducted using 270 commercial broiler chicks per experiment

to investigate the effect of four protein sources· in home compounded feeds on the

performance of broilers. Five diets· were used in experiment one. Diet·I'·contained

groundnut cake with meat and bone meal. ~Diet 2 contained roasted soybean meal

wIth meat and bone meal. Diet 3 contained groundnut cake with fish meal. Diet 4

contained roasted soybean meal with· fish meal. Diet 5 was a' commercial broil~r feed

(contro!).· Three diets were used in experifrient two; diet 1 contained groundriut cake

with 2.50% meat and bone meal, and 5% fish meal; diet 2 contained roasted soybean

meal with 2.50% meat and bone meal and 5% fish meal, and diet 3 contained roasted

soybean meal with 10% cottonseed meal, 2.50% mea·i and bone meal and 596 fish· meal.

The birds were randomly assigned to· the diets· (treatments).

8



The results of both experiments indicated that diets containing groundnut cake with

either meat and bone 'me'af>or .fish meal or both gave significantly better weight

gains (P<O.05) than diets contilining roasted soybean meafwith either meat and bone

meai or flsh meal or both. Feed conversion efficiency was significantly better for

diets containing groundnut cake with either' meat and bone meal or fish meal in

experiment one but in experiment two the diet containing groundnut cake with meat

and bone meal and fish meal gave numerically better feed conversion efficiency

than diets containing roasted soybean meal (P<O.05).

From'these' trials, it· can be concluded that feeds containing groundnut cake with

meat and' bone meBl or fish meal (Mangochi) or both could be used in place of the

commercial feed without adverse effecfonthe performance of broilers~

INTAKE AND DIGESTIBILITY OF UREA-TREATED GAMBA (Andropogon gayanus)

HAY'BY CATI'LE

LUFADEJU D. A.l, OLAYIWOLE 1\1~ B.l·& Umunna2 .,

ABSTRACT

The intake and digestibility of urea-treated and untreated gamba (Andropog'on'gayanus)

hay with or without 'urea' supplementation was studied. Organic 'matter intake was

improved from 5'1.5 to' 72.8 "g kg WO•75day while organic' matter digestibility was

improved from 56.4 to 69.9 percent. Results indicate no significant differences

in the utilization of all hays containing urea either as feed additive or tor treatment.

Ali t~eatments. involving the addition of nitrogen gave poSi~ive nitrogen retention.

It is concluded t'hat urea supplementation at 'the ~rate of 1 percent of total dry mtitter

intake sprayed on hay at feeding time would elicit similar 'irnprovement in utiiizati~n

as would urea treatment•
.~. .'. "', '

.. t"(- ," ;
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PROSPECTS OF UTILIZING UREA TREATED MAIZE STOVER BY

SMALL HOLDERS IN KENYA - WHAT OTHER FEED ALTERNATIVES

ABDULLAH N SAID &: M M WANYOIKE
.,'; "

10

Department of Animal Production

University of Nairobi, POBox 29053

ABSTRACT

: ; ::; ~J :-;'::'.;

I ; ~ . . .~. ••.• .

In the last two decades, a large part of the small holder sector in Kenya has

.~;~~I\ transformed. from a traditional" sUbs.i~~~~c,e oriented sector into a more

qo~rnercializedsystem. In 1981, the small holder sector pr,oduced 7596 of the
• • I •

total mill< output, 65% of the total beef production, a~d: ,a sUbstantial,~mount

of eggs and chicken. However, the major constraint in ruminant livestock

production is the quantity and ,q~ality of available feed. The average l~np, pe,r

c~p~t, a~:: '~~r '19~2 ' estimate~~ ;b; the small holders in two or' th'e highly p~~~~t~d
districts, Kakamega and, Kiarnbu, is 0.26 and ~.21. ha respectively. Within these

small hectarages there is a severe competition on the available land for food

and feed crops.

,t\mOl,lgst the productive areas of research, in alleviating the ab,ove proplem,. is
,: .• " .' ,,' ,::, '.' ,: .':. ' ;', :,' . "';::'" :... :.:. ' I

~;~~.~ ,~~~~an~,~4'uti1iz8:tion of arable farm ~y:-products such as maize stove~'fI?-~Met",_r
..• ,' > \' • ".' I •• ') _ J ; '. • " ,'. • " ~ , • " " r " • I

and s<?~g~um stovers, and other home offals. In recent years studies have, be~l1:.
, : ", \" 'f" '. ! ,': I . '- ' _.' '.~, . '

< uiid~~t~~en to' 'improve the nutritive value of stovers and straws. 'Of probable'

:":p~~~t'ic~~l ~i~ifica~c~ for the small holders is the use of urea solution for treating

.~~iz~ stov~r, U~·~ most abundant by-product on their h~ldi:ngs. Some work ~n
• ., : : -. ,I .: ..' " ' J :: ':~", ; ..., ,.'

urea treatment is revIewed in this ;paper. _Urea treatment improved both intake,

digest~bilityand li'v~'\Yeight 'g~'in by 'c~ttle and sheep. ' , .
," , • - .... ~.. • .' • I ; r . .. ,

Other alternatives to treatments are chopping the stovers and supplementing

them with maize bran and/or molaSSes. The use of forages as dual purpose legumes

either in pure stands or as inter-crop fodder will increase both the utilization

and availability of feeds and improve, soil nitrogen, albeit at probable variable
~ , '}.)' " "i " ~ " "j(~l ':" '... I,':' : .. ; ; ;': '. : A, •• ,;' •

reduced yields of the main food crot1s.'·" However,' 'othei""'studies have reported
improved main crop yields. '~<,:" ': ; i ;:' ., .. ;': 'I' "

, ',I,

','. :-:-l: ! . .. ' , ! .~- ~ t·:



IMPLICATIONS OF INCREASED NATIONAL MAIZE CROP PRODUCTION:

EFFORTS TO ENHANCE MAIZE STOVER UlnLIZATION FOR SMALLHODLER

LIVESTOCK PRODUCERS IN MALAlVI

B H Dzowela

Ministry of Agriculture

Chitedze Research Station

POBox 158, Lilongwe

ABSTRACT

An attempt to boost the smallholder livestock farmer feed resources qualitatively

and quantitatively through the integration of improved forages in maize crop

production ~y~t~ms is discussed. Where the testing of different forage systems

undersown to maize was done on smallholder dairy farms, the Rhodes grass-silver

leaf desmodium appeared to make a better contribution to the overall forage

production.

On ~~ation, the time of sowing/undersowing the forage legumes to a maize crop

had no'. ~ffect on all components of yields, except forage legume yield which was

depress~d""b~y delayed planting systems and maize stripping intensities. There was:

a tendency. "ror the clirit!ti:ing forage legume species to enhance the crude protein:"

value of th~ ~aize stover component•.

MAIZE STOVER AND COBS AS A FEED RESOURCE FOR RUMINANTS"

IN TANZANIA

Uri01, N A and Kategile2 J A

ABSTRACT.

Maize is the most important crop in Tanzania and total grain yields amount to 2

million tonnes annually, with the production of residu~ <stover: and cobs) totalling

more than 4 million tonnes. Maize stover is largely "grazed in situ and maize cobs

are used for cooking in small scale farms. The nutritive characteristics of both

residues were stUdied through digestibiity studies of diets formulated to contain

35 -70% residues followed by production feeding trials on the most promising diets.

It was shown that diets containing proportions of maize stover and maize Gobs could

support reasonable growth rates and milk yields.

1 Depart~ent of Animal Sci~~ce & Production

Sokoine University of Agriculutre, Morogoro, Tanzania

2 International Development Research Centre
POBox 62084, Nairobi
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The application of research results on farm&.' are being investigated in a follow up

project. .it' is obvious that the use of maizp- cobs as a ruminant feed is limited to
large scale farms where' adequate quantities are 'produced and grinding mills are

available. In the case of nHlize stover, the major constraints to application of better

feeding strategies is bulkiness which renders storage and transportation difficult.

Further research is still required to elucidate the specific roughage x energy

supplement interactions.

EFFECT OF LEVEL OF CANE MOLASSES IN FATTENING DIETS ON

PERFORMANCE OF BEEF STEERS AND HEIFERS

S Sibanda, C Chakanyuka and N Milo

Grasslan'ds Research Stat'idn~PrivateBag 370, Marondera, Zimbabwe "

')' .'

ABSTRACT

The performance in feedlot of 100 each of 18 month old steers and heifers, one half '.

of which comprised Sussex x Africaner and the other half Hereford x Mashona x

Sussex breeds, was determined in a 2 x 5 factorial trial. Five groups of 18 'animals

(mean starved body weight 280 kg) for each' sex were balanced for breed and body

weight and randomly allocated to" one or' five' dietary treatments; containing 0, 10,

20, 30 and 40 per cent molasses'resp'ectively. The':animals 'w~'re 'fed ad libitum for

90 days and slaughtered. The results show tdat molasses can bE{lncluded in fattening

diets up to a maximum level of 30 per cent without any adverse effects on body

and carcass weight;'gains, efficiency 'of feed-use and carcass grade,~i There was little

difference in feedlot performance between steers anci heifers.

FEEDLOT PERFORMANCE OF YEARLING STEER PREVIOUSLY MAINTAINED

ON DIFFERENT CROP RESIDUE/SUPPLEMENTATION REGIMES

Michael B Olayiwole & Steve A Olorunju

"Natlcmal AJi.inial Production Research Institute:':'

'!', '..;' Ahinadu Bello Urliv~rsity
" . ~ ,

P.M.B. faYe}"
Zaria - Nig~ria :,,:

.', ABSTRACT • t ~ ; ' •

Forty-two Bunaji and Friesian/Holstein crossbred yearling steers averaging 192 kg

liveweight were randomly assigned to 6 phase I treatments: dry grain sorghum,.stover;

dry grain sorghum stover plus groundnut cake; dry grain sorghum stover plus urea-molasses;

....... ;
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untreated grain sorghum stover silage; untreated grain sorghum stover silage plus

groundnut cake and urea-molasses treated grain sorghum stover silage plus additional

urea-molasses supplement. After the treatment study lasting 56 days all the steers

were placed on a phase II feedlot diet, consisting of dry grain sorghum stover and

a concentrate mixture, for 42 days.

In phase I ensilage significantly (P<O.Ol) improved dry matter intake per head per

day but there was no economic advantage in overall performance. Supplementation

with limited quantities of groundnut cake or urea-molasses maintained liveweights.

In phase II the steers, in their respective groups, maintained their relative and

significant differeences (P<O.05) in feed intake per head/day but when expressed

in intake per metabolic liveweight these differences were not significant. There

were no significant differences in liveweight grains between group.
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1. WORKSHOP PARTICIPANTS TAKE AN EDUCATIVE FIELD TRIP

A field visit related to the theme of the workshop is an activity that has been

appreciated by all the participating ARN AB workshop members. Apart from

the advantages of looking at and discussing practically oriented issues of by

products utilization, field visits enable members to interact at field level with

colleagues, farmers and extension personnel who may not have had time to

attend indoor workshop sessions.

At the 3rd Annual Workshop in Blantyre, Malawi, on the theme "Utilization

of crop residues and agro-industrial by-products with special emphasis on

technologies applicable to small-scale Afri'can farmers", a full day field trip

was organized on 3rd September 1986. Five sites in the Southern Region were

visited. The following notes have been extracted from Dr Mopoi Y Nuwanyakpafs

back to office report and from Mr L P Nkhonjera's briefs.



SMALL SCALE FARMS

Bvumbwe Milk: Collecting Centre:

Situated near the town of Bvumbwe, 16 km from Blantyre. The centre was

started in 1973 with only 5 farms. When visited its membership was 201, calling

themselves Bvumbwe Milk Bulking Group. The centre has two cooling tanks

with a total capacity of 6000 litres, and an annex where feeds and veterinary

drugs are stored for sale to members. The Executive Committee, consisting

of Chail~man, Treasurer and the plant operator are paid from funds generated

by membership fees, commission from resale of milk and from interest on

loans and milk bonuses paid by the Milk Marketing Organization.

Bvumbwe and other milk collecting centres in Malawi are centrally located

points to which small scale farmers carry their milk daily, mostly on bicycles.

About 1500 litres of milk are bulked at Bvumbwe centre daily; an average

of 7.5 litres per day from each farmer. Cooled tank transport by the Milk

Marketing Organization collects milk to the processing plants. Processed

milk in Malawi retails at US$0.36/litre. The farmers are paid monthly a net

price of US$O.21/litre. At lactation lengths of 250-300 days and a daily average

delivery of 7.5 litres, each member receives between US$472.50 - 393.75 for

his milk. Participants were told that that was a' profitable enterprise,

comparable to or better than other cash earning enterprises by small holders

in the Southern Malawi Region.

Nearly all the technical and administrative matters at the field are organized

by the Executive Committee with very little help from the Extension

Department; a good example of small holder organization which got initial
J ~

proper guidance, a good marketing outlet and developed their own incentives

to manage their own affairs effectively.

Small Scale Dairy Farms:

Visited three of the small holder dairy farms in the vicinity of Bvumbwe.

Holding sizes ranged from 1.2 - 2.4 ha. Other farmers within the scheme fall

within the same ranges.

By-products used by the farmers are groundnut and bean haulms, maize stover,

maize bran and germ meal, banana stems and leaves and other household offals.

2
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All the farmers visited ,and others within the scheme, grow Napier ,grass an~

Leucaena leucocephala. One of the farmers had made maize sila~e from some

of his maize food crop, and claimed that it was economical to do so. This

particular farmer was delivering between 60 - 70 litres of milk a day to the

Centre.

The Scheme was initia,tE1,~ b:r the, Malal;'~i Government to increase national

milk production and to gen~rate cash income to the farmers. Under the Scheme

each f~~mer was giventw~milking cow~; t Malawi Zebu x t Holstein or Friesiim,

a sprayer and 5 .1itre~ of acari~ide and enough barbed wire for fencing, aU
•• •. ' t._ - • :'. _ '. .' ":. j ~ .•

the items to a total of US$600 payable in 3-5 years. Selection of the potential

dairy farmers was done.: ~y the~, qovert:lrn.ent Extension Officer ~ogether_\Vith,

offici~l~'of, the Bvumbwe 'Milk Bplking"G~ouP.

Thunga Stall feeding Group:

It is a group of women engaged in small scale cattle fattening operation. The

group has' ,- been operating since 19,7 5~~ ." Two steers, consisting of crosses of

Brahman, Friesian and the local Malawi"'Zebu, from the government Livestock

Breeding and Multiplication Centres are 'issued to the farmers on credit. They

are fed on locatly"available' by~pr6dticts and fodders; Napier green chop,

leucaena, sweet potato vines, bean: and· groundnut haulms and husks, locally

produced maize bran and germ meal and some salt. The following figures

were given:

j ," ; r~'. Of

. '\:;oi: .-,

- lAveweight of~l?e steers on arrival at the Jtalls 240-300kg.
. . - ~ : :' .-' . . .
Finish off at between 320 - 350 kg liveweight.

. '; ~ . :. . ~ :, ~.

- Feeding for around 160 days.

- Average daily liveweight gain 0.44 kg.

Av~rage gross margin to the farmers 4S-'Malaw.'i Kwacha p~r steer'(US$i:9)'
., \ ~ . .: .": "... ': . '. !.~ 'j ~ ~

- Additional benefit to the farmers - Manure generated at th.e stalls. '

FEED 'MILL~' j' •

Situated a' few iltibdred meters from the: Enchalo sugar factory.' 'Within the'

-suga'~ cane: e'state.:'The Mill CompdtindS a dairy meal for commercial disttibution

'and' 'a f~tteni~g ~ation for the Miirsd~n beef feedlot 'unit not far 'away from

the Mill; the latier :feed contains large'· proportions of bagasse anel :molasses.

The inclusion rate of molasses varies with the type of roughage used, depending

on its ability to absorb molasses. For example rice husks will absorb little

if any, delinted cotton seed husks will absorb more, whereas bagasse absorbs

a greater amount. Inclusion rates of molasses at the Mill go up to 58 percent.

Other ingredients used are wheat offals, maize bran and germ meal, whole

cotton seed cotton seed cobs, cotton seed husks, common salt, minerals and

vitamin premix.
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Participants were told that the Malawi government plans to initiate small

scale dairy farms, similar to the Bvumbwe ones, in the vicinity of the Mill

for the benefit of both the investors and the community.

COMMERCIAL FEEDLOT

The feedlot, owned by the Feed Mill has the capacity for fattening 2,OOOca~tle

at anyone time. Cattle are purchased locally (Malawi' Z~buand 'th~i~ ~r~~ses)
• ;. '. • • • . • " :' • ; ". " .\': t, ~:. .,';,' • • :.

and are fattened, for" 95 days. Steers aged 18 months to 3 years averaged daily
I. , ~ I, ': ~'!';; :', . :". • . ~ ~ ":.' - ' '~ i.. ~. ~ I" .'

livewejg~t,gain of 1 kg over the 95 days. Feed conversio,n ra~~ was 10:1-
~ L',:, ;j:,"::' ;\ '" ".~ ;.·_~i ..' '. .' ~~ ,,:.,_.:. '," .

2. SECOND INSTALMENT OF ABSTRACTS FROM PAPERS PRESENTED

AT THE 3RD ANNUAL WORKSHOP HELD IN BLANTYRE, MALAWI

SEPTEMBER, 1986

PRACTICAL UTILIZATION OF AGRQ-INDUSTRIAL BY-PRODUCTS" ,

:IN A FEEDLOT IN MALAWI

GV Wide

Agricultural Development and Marketing Corporation,

Blantyre, Malawi

ABSTRACT

; ;:'

The paper gives a brief background information on the siting of the Feedlot in Shire

Valley where the supply of the various by-products used in the formulation of the

feeds are within easy access. Molasses, bagasse cottonseed husks, cotton seed cake,

whole cottonseed, ~ice h~sks, ,Wheat offals and hominy chop (maize germ and bran

meal) are used successfUlly.

Combinations of some of the above ingredients are used to produce rations ..which

when ,(ed" to local steers aged 18 months to 3 years produce daily liveweightg~ins

approximating lkg with a conversion ratio of 10:1 over ,an average feeding, p~~i.9d
. .... 'i';

of 9~:::days.. Dressing percentage are ~:verage 52; with very goodHc~;rcas~!grades.

Some dairy formulations are also compounded for sale to other. farmer,s!,

.: ; .

. I:



EFFECTS OF UREA,MOLASSES, ~9LASSES-VREA,NOVG CAI{E AN;D LEGUME HAY

ON THE INTAKE AND DIGESTIBILITY OF TEFF STRAW BY IDGHLAND SHEEP

Mopoi Nuwanyakpa and Martyn Butterworth

International Livestock Center for Africa

POBox 5689, Addis Ababa, Ethiopia

ABSTRACT

A 37-day digestion trial was conducted to evaluate feed intake utilization by

male castrated Ethic:»pian highland sheep (initial weight, 17.9 _+ 0.80 kg). Sheep
• .- '.' • • • -:' I. ,- .' .• \

were randomized across twelve treatments (3/treatment) on the basIs of fasted-';

body weights. The treatments were: teff (Eragrostis tel) straw ad libituffi:(basal),' '>'
basal + 3 g urea, baSEl!' 4- 88 g molasses and 86 g molassesurea (2.5%~ urea).: "The' :::;-j

latter two were also 'given with 6.5· and 13' g noug (Guizotia abyssitlica) 'cake' ;,
or' 65 and 130 g ~tolium steudneri hay. .., ;" ',", .

Addition of urea to TS increased N digestibility significantly, and increased

intake, dry ,m~tter (DM) and neutr~~-detergent fiber (N,DF) digestioilities by

3.7, 8.~ and 7.3%, respectively p.ver'.teff straw alone. Su~'plementatio~ ~F\:'~ff '
, , ',;,.. u:: . . . ",.:, .' '?" ;" , ,

straw with, m,olasses alone ,(about 15% of diet DM) depressed teff straw intake,. :' : '. : . . ". . . . ..:'. ~'~ : . .'~ . ,

DM, Nand NDF digestibilities, and depressed N retention below the levels attained

with teff straw + urea, teff straw + molasses urea (fed at also 15% of diet DM)

an9·"w~~r,i ~~cit/~tra~, ~lpr:~;, ;~he: ,depressing, e~fects,~?r; m.ol~sses, were reverse~, "
by jl1clJJdi.ng,,~r~~ ,~t 2.5%(~.~ .g) .of the mixture. Response of sheep, to N (urea),

. ~:,..:...;t ': J. .. I '.~ ."! .. '", : .... ll' :. j l i:: "',:' ~ .' . . '. ~':.' .. ' .' •.•. ~.,. , ...~.:' . : ~.:: ! I!; :' .

suppl~p1et:ltatiQn)?~~ great,e.r"t9~n to energy~molasses),supplementation, indicating
. .. . .i.· .' .. , - '.'.' ...... ...... .' '.

that N deficiency in cereal crop residues is a greater cause of poor animal

performance than energy deficiency. In addition to sho~i~glthat molasses-urea"

w~ a. better supplement than molasses, the date indicated that the effects of
".''-.." :" : . ." .. .' .,' .

Uf;~,lf. .~~,non-protein N ~upp~~ment on increasing the intake of low quality roughages,
~ '. • • ~ J.. • ,-- : ._ . . : . . : _.' . ' . . '. '. ',' : I .. ' .: :". . .:. ;

nutrient digestibility and N retention were enhanced (often significantly) by

giving urea with molasses instead of dissolving it in water and sprinkling onto

the straw. Hence, molasses was also a better supplement than urea alone.

The effects of feeding noug cake or trifolium hay with molasses or molasses

urea on the measured parameters were significantly greater than those of feeding

molasses or molasses-urea alone. Additional responses to the higher levels of

noug cake and trifolium were not significantly greater than to the lower ones.

The lower levels of noug cake and trifolium would therefore be more appropriate

for peasant farmers using molasses or molasses-urea to supplement cereal crop

residues. Although noug cake in Ethiopia is a cheaper source of N than trifolium

(0.37 vs 0.95 cents/kg N), the latter is more appropriate and available to small

scale farm ers.
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THE EFFECT OF DIFFERENT PROTEIN SUPPLEMENTS

ON THE VOLUNTARY IN'TAI{E OF fdAIZE STOVER

Wegdad David & D R N'Dumbe

Mesres - IRZ, Bambui, Cameroon

6

{ ; ",,~:. .'.' " ; .. ABSTRACT

':',: I . '~ .; . " .,;

Twelve (12) Zebu bulls ·of Gudali breed, 276 kg average liveweight and 2~ years. o~

age were randomly 'put; into 4 groups of 3 animals under intensive :feeding syst~Ill:J

to determine the effect· of different protein supplements on growth and intake:.)of.

chopped, dried maize stover. A control group was fed stover ad libitum, and the

other groups were fed daily 750g cottonseed cake/head, lkg leucaena hay or 900g

of le4~ae~8:h~y:~or900g of leucaena hay/cotton seed ca}<e (66:34; W/W).

Significant differences (P = 5%):wer~ observed on average daily liveweight gains.

Animals on leucaena and its mixture registered higher dail)' gains (236 g) and (325

g) respectively; followed by cottoI1. seed c,at<e (154 g). The control, group. lost weight
(-8 g). .

'-, I':

Co~tf~ry ~o the.~iveweight gains, anim~~~ .fed on, le,~~~ena lind its mix~J;~ ~~.~ io~~r
'.' -' '.~ ;,' ',; ~." .': .~. " ""1, ~·~··'·:···:I·'~.:·!) . i'~

mai~~ .stover intake; 3.35 kg DM and 3.79..k.gl?M/l,lnimal/day respectively; 'while

thos.e on. cotton seed cake and the contr6{g.~~~p·i~ge~te~':~~~pe~tiV~l~"4.72 kg 'riM
and 4.16 kg DM maize stover/animal/day.

It is.."copclud,ed ..that during the critical perjod in the sou~he~h';:pa:rt ~f Cameroon,
*.' . . .' ., ,I', : •• ~ •.':~.: ',~ ":•..:f:.C}:'·;·~::';<;:J .:.-: '·1~.~·.;J(.. ·\(. l

sm~l). scale farmers. can prevent loss in liveweight,by utilizingsimpl~.ayailable rations.
'. - '." " .. ·i·~·~· ,<~' _,,!' ", ': :.r. i~\:' :; .....:~)~. (' :

• { ~ \ ~. .'~. <. ; .!.

• t : • ~

. '-,. ~ .' .' .

i: !. . ',... '

." ·.·.r··

. ..:. ",,':: ";':: .



ESTABLISHMENT OF FODDER LEGUMES IN T¥JO COltfMUNAL AREAS OF ZIMBABWE

B G l\,1ombeshora(l) A R MaClaurin(2), & I Reh(3)

ABSTRAC'T

The Farming Systems Research Unit (FSRU) entrusted with the task of improving

and testing livestock technologies for the' Communal Farming Areas~ has selected

two representative areas to carry out its programme, Mangwende and Chivi. In

both areas a mixed crop/livestock farming system is practiced. The major constraint

tq improving livestock management and productivity is the limited availability of

~eed particularly in t,he dry season ,due to the low, productivity of the grazing;'~reas

BI)d the low quality of .~hegr~in stovers. .: ;:':'. :",:.

A review of previous research on forage legumes in Zimbabwe has 'shown marked

increases in the dry matter yield and crude protein percenta'ge of herbage" and

improved: body \yeight gains per hectare of up to 60% where fodder legumes are

est~,~~i~hed..These improvements have occurred in the large scale com~:~r~iatfarm1ng

ar~as.cbut. not in the commu;~al areas because of a generat' 'shortag~'bC:1~nd~:'the 'role

pi; an~mals in the system and little attention to these areas by researchers~ '. .,

The FSRU is working on the establishment of fodder legumes ~ Fine Stem Stylo and

Siratro on fallow land .:inthe high potential area (Mangwende) and Leucaena

leucocephala as a living fence around homesteads and gardens in the low potential

area of Chivi. The first year results of the planned four year trial show that the

legumes can be established. Protection against destruction by animals and by white

ants and crickets (for Leucaena) is necessary in the first year of planting. There

has been no response in yield to fertiliser application in both areas and Leucaena

appears very sensitive to excess moisture:

- i

.(1),;, Research Scientist, Animal Nutrition. Farming Systems Research Unit~

(; ..p;ept. of R,&.~S,p 0 Box 8108~ Causeway, Zimbabwe
" c'

. ,(Z)· Department 'of Crop Science, University of Zimbabwe, Harare .

. ,(3) :;P;a.rriHngSystemsResearch Unit,Department of Research & Speciali,st serVic~s,
. ":::":-":P ·0 Box :..81 OS,. Causeway, Harare,. Zimbabwe .:' '

~ . -. ~';" "'. .
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CASSAVA BY-PRODUCTS IN RABBIT AND SHEEP DIETs

R T Fomunyam and F Meffeja

Institute of Animal Research

Mankon Bamenda

CAMEROON
Or"~

ABSTRACT

"~ ..:~ ' : : .• 1;

Sl;l:~d,rie,d ,,~a.~sa.va leaves were fed to rabbits and peels were fed to sheep in an attempt

to determine suitable rations that can prevent dry season animal weight losses.

Rabbits fed 50, 62.5 and 75% levels of leaves in test diets ate 65.8, 73.'5 and 71.8

gl.d:.al1q gained 1,,7.4, 19.4" 18.2 g/d respectively. There were no differences in growth

traits between female and male' rabbits~

Sheep fed 0, 50 and 100% levels of cassava peels with 'cottonseed cake as the protein
.' r : '. : •

sOt1rc~ significa,ntly (P<O.05) gained 227.1 g/d for the 100% peel based diet' compared

to 106.7 g/d for, ~h,e s~eep fed 50% peei based diet. Sheep fed elephant grass diet

gained the least weight of 45.2 g/d. These diets show promise as dry season feedstuffs.

FEEDING'GRAIN SPROUTS WITH POOR..;.QuALITY

BY-PRODUCTS AS A SUPPLEMENT'

M A N~g&:jl" "'j

,. Faculty of Agriculture, University of Alexandria'

Alexandria, Egypt

ABSTRACT

The nutritive value of poor quality by-products may be improved by supplem~ntary

sources of easily fermentable carbohydrates, crude protein, minerals and vitamin
" "

A-precursor.

The technique herein described was' found' su'ccessftil in providirig most of these

requirements at a relatively low pric~'." Grains (one kg) were sown 'on double their

weight of chopped by-products and irrigated daily with 7 litres of tap water. Some

urea and' traces 'of folia}'-fertilizer were added to the watero,n the seventh day.

One kilogram grains gave sixfold its weight of -sprouts within twoweeks.- This product

contained 11 % crude protein and 55% TDN and it was palatable.



A NOTE ON THE EFFECT OF SUPPLEMENTATION WITH NOUG CAKE

(GUIZOTlA ABYSSINICA) ON THE MILK PRODUCTION OF CROSSBRED COWS

D A Little

International Livestock Centre for Africa

POBox 5689

Addis Ababa, Ethiopia

ABSTRACT

Thirteen mature Friesian x Zebu lactating cows were randomly allocated to 3

treatments, after stratification based on .stag~: of lacta,tion,' for approximately 15

·weeks. ,,·The :basal diet consisted of poor quality' grass hay and. .molasses/urea blocks

: fed ad libitum. Treatment diets were a daily allowance of..O, 1 and 2 kg noug cake.

Daily records of !milk yield and feed intake were kept. All the cows were weighed

weekly. Linear contrasts of least squares means were computed· to determine the

significance of differences between treatment groups.

Supplementation. with 1 '.kg noug, cake allowed for a little more than 1·· kg extra

milk/day ·(P < 0.01) but> there, was no added benefit from increasing noug

.supplementation to 2 kg; :the, response was economically very favourable.

9

FORAGE RESEARCH IN SMALLHODLER AND PASTORAL

PRODUCTION SYSTEMS

John McIntire and Siefgried Debrah

International Livestock Centre for Africa

P 0 :Box 5689, Addis Ababa

, .!'

. : iC~.: . :~ . ~, ',. ........ : ;' ABSTRACT

'Progress in the incorporation of. forage legumes into farming systems in sub-Saharan

Africa to alleviate livestock nutrition problems has been slow. This paper explains

the reasons by showing how forages fit into smallholder and pastoral systems. It

then speculates on the kinds:of technical research that might accelerate their

incorporation into current production system.

,. ~ :.'
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FEEDING OF CROP RESIDUES TO MILIUNG CO\VS

IN Sr~qALL SCALE FARJ.1<1~S

B Mosimanyana and B Kiflewahid

Animal Produciton Research Unit

Department of Agricultural Research

Private Bag 00.33

GABORONE

Botswana

ABSTRACT

Th~'~,~'~~' '~"~tter (D~1)" yi~ld and ~utri,ti~e value" o"f crop -~e~'idtleS a:iid'legurii'e 'fodders
. • t l..' .' <..! "" .. .' ! . . .,... : . ; ~ • : ~•.'. \,::.' . . ", " ,; • : • . j . '.

f~~_, t9, ~a~tating cows by small-scale farmers in Botswana 'was assessed. 'The average

'P.M.,,;i'.~~~~,~tonsper hectare, for sorghum, millet and maize stovers wer~: 1.22, :1.15
"'.. /, ,'" ,", "

:an<i,i.16.,~espectivelY. The average "DM yield of lablab hay (Lablab purpurens): 'was
..' ~ .. t :'"

1.20 tonsper hectare.

"The average ~rude protein (CP96) and crude fiber (CF%) contents for sorghum, millet

and maize stove~s were 5.6 and 32.8; 5.2 and '3·9.4(7~8 and 28.3 percent respectively.

Averag~' in vitro dry matter (D'i\4'D%) and organic: ma'tier (OMD%) digestibilities
•.•. ',. !.\-

for sorghum, miilet and maize stoverswere: 48.6 and 46:~'o; 40.1 arid 28.9; 59.1 and

53.2 percent "re~p~ctively. Average CP96 and CF% values for lablab and cowpea

hay and for SO~~h~~ b~an were: 16~'i and 2,2.7; 13.6 and 26.:3'~'l1.5 and 3~2, respectively.

In vitro DMD% and OMD96 for lablab arid ccwpea hay and for sorghum bran were:
. : '...' :: ~ ~ . (~~~~; ..,.,. ::·l(;1.~ ~').:'::lj:.. .. ~. :':

60.5 and 53.8; 66.4 and 58.8; 56.9 and 48.3, respectively.
. ' 'i ';: , :' :', .',. ,'.. ;J ~: ::' ':': : ,

',' : ;", , , ': ,J ,~

On-farm feeding trials, using Siminental crossbred and pure Tswana lactating cows

fed diets containing 15% lablab hay and 8596 sorghum stover (Trt A); 25% Sorghum

bran and 75% sorghum stover (Trt B) and 1(:)0% sorghum stover (Trt C) was conducted.

Mean daily dry matter intakes (kg) per 100 kg of body weight during the trial period
. , i i ..: 1 " ~ ; " • • " • • .".,'. ..1 .• . .

~~re. 2.27, 2.85 and 2.79 on diets A, Band C" respectively and Were'nof significantly
, different (P <0.05).' " . I." ';:-'" :,:~" ... '. '}J ... -<:, i." ,<")j'i

During the initial t~ur-month milk'~ecordirigperiod daiiy; miik{yield (kg/cow/day), excluding

milk left over for calf to suckle, for the Simmental crosses on diet A (~.7 kg) was

lower (P < 0.05) than for Simmental crosses on diets B (4.1 kg). There were 'no

significant differences (P < 0.05) in daily milk yields (kg/cow/day) for pure Tswana

cows on diet A (1.7 kg) diet B (2.1 kg) and diet C (1.5 kg).



very little effective practical application has been achieved. This paper concentrates

on their use for ruminant nutrition, as due to their ability to digest low quality feeds

and'roghages, ruminants can utilise these products more effectively than monogastic

livestock;; and in doing 'so, they are not competing for human food resources. If

this optimal'utilisation can be achieved, then considerable increase in animal

production will follow, helping to reduce the acknowledged animal' prote'in deficit.

This production will be achieved at a lower cost than before, resulting in improved

net profits and most importantly, in foreign exchange savings. By-products with

the greatest potential for expanded use in Nigeria are dried brewers grains and palm

kernel cake.

] 1

STRATEGIES FOR RURAL DEVELOPMENT \-1ITH EIV1PHASIS ON LIVESTOCK

PRODUCTION RESOURCE UTILIZATION AND FAO ASSISTANCE

E R 0rskov

Rowett Research Institute, Bucksburn, Aberdeen AB2 9SB

FAG Representative
•.•• j

.' ..- ...~ .

Th~' a'uthor discuss~s' (i'iiferent aspects of rural development' and emphasizes that

thtV most important single factor is the correct identification of constraints. Ii
. . .

'emphasizes that this can' only be done by understanding of and involvement with

the target group other~ise the wrong constraints are often ;dentified:' Problems

of risk factors playa very important role in whether new technologies are accepted.

Cost of new technolgies must be recovered in a guaranteed sale of the exc'ess
. . ."

produced. Improvement in resources are most readily accepted by producets o.~

milk when resources are limiting production and when' a high and predictable 'prlce

of milk can be obtained. Appropriate methods of impro~ing resource utjiization
~ J " . . .

is discussed but it is emphasized that such technologies should only be attempted

when resources utilization or availability is identified as the first constraint.

UTILISATION OF CROP-BYPRODUCTS AND AGRQ-INDUSTRIAL

RESIDUES FOR RUMINANT--3·FEEDING SYSTEPdS IN ZANZIBAR

Ali J Sharnhuna

Dept. of Livestock Development and Production

Ministry of Agriculture - Zanzibar

ABSTRACT

Two trials were 'conducted to investigate daily weight gains of yearling bulls fed

on rations containing various combfnations of crop and agro-industrial byproducts.



Crop residues are widely available in Botswana. Based on their nutrient composition,

digestibiilty and voluntary feed intake data they are useful in lacta~ing c.ows.

However, due to their low crude protein contents and low digestibilities, crop residue

based diets need to be supplemented with higher protein legume fodders or locally

prQd~ced milling by-products•

. ('," .

PRODUCTIVITY OF DAIRY COVJS UNDER Sr.iALL HOLDER FARr-IS

BASED ON AGRo-BYPRODUCTS

F A Mussa~ L.P. Nkhonjera and R CMkandawire

Ministry of Agriculture

Malawi

ABSTRACT

The paper gives background information on the poliCY on smallholder dairy farms.

Various production parameters for diffe~ent regions are looked into as they affect

productivity and performance of Friesian/Holstein crossbred cows. The main agro

byproducts used by most farmers are groundnut haulms, banana stem and leaves

~een chops, locally produced maize germ and bran meal and rice bran. The bulk

of the roughage comes from Napier grass and/or Rhodes grass that each s,mall.holder

·grows for his dairy unit. Some farmers use proprietary dairy concentrates~
, ' , . t}:·

~h~ p~per stresses, the need to look into alternative feed resources; especially, in

areas. where the dry season is relatively longer. Data collected indicates that the

F~iesi~n/Hoisteinis not a sUita~lebreed for the sm,allholders but their crosses produce

a.,c~~ptabie levels of p,rodu.ction and. that production trends continue to be monitored

under the recently introdu.ced reccrdin~ scheme.

THE OPTIf'tIAL USE OF AGRo-n~DUSTRIALBY-PRODUCTS

AND CROP RESIDUES ll{ NIGERIA

12

..M.J SClirr

National Livestock Projects Department

. P M B 2222

Kaduna, Nigeria

ABSTRACT

....... :.;;r

A-gro-industrial by-products .and crpp r;~,sidues represent a vast~nil1lal feed ,l'~$our<;:~,
, . ~ . . " ,- -' t ., .•" .' . . .

which is, as yet, largely unexploited. "Considerable research has been, ~nd is being,
. . '. . ., . ~ . ~ , . .

carried out into the potential of these by-products and crop residues but to date



.. , .....-.
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In trial 1, a comparative study was conducted to measure performance of yearling

bulls fed on urea treated rice straw and those fed on untreated rice straw

supplemented with leueaena. During the 22 days trial period, the group fed on

untreated rice straw with leucaena had a higher liveweight gain than those fed on

treated riee straw without any supplement.

In trial 2 two groups of 5 yearling bulls each were fed on two .combinations based

on banana whole plant and napier grass. The groups were fed either 60:40 ratio

while or 40:60 ratios (w/w) of banana- .napier (DM basis). Records of liveweight

gains were taken during the 7 months trial period. During the initial period, each

group showed a gain in weight with that fed t~~,.~Q:::~O :F~,tion performing bette~ than

those fed 60:40. However, later the animals lost weight due to worm infesta~iqn
l' .

and lumpy skin disease (LSD). Because of frequent outbreaks of disease during the

trial periqd, it vv..as. dJfficult to obtain, conclusive results from these trials. However,

the trials demonstrated that the materials examined can be effectively utilised

by ruminants.

3. RESEARCH NEWS

THE NUTRITIONAL EVALUATION OF DRIED POULTRY WASTE

AS FEED INGREDIENT FOR BROILER CHICKENS

By J Nambi & P N Mbugua

Department of Animal Production

University of Nairobi

POBox 29053

NAIROBI

StudieS""were carried out to determine 'the ch~mical and bacteriologicaFcompositions

of vilri'ously dried poultry' waste' (DPVY), 'and to evaluate DPW as a feed ingredient

for broiler chickens.. Po'ultry waste was collected every three days from laying hens,

and immediately subjected to: (0 oven drying at 60°C, (ii) sun drying followed by

autoclaving at 1.05 kg/cm 2, 121°C fot' 15 mittutes, or (iii) Solar drying at 50-70°C.

The differently dried poultry waste showed remarkable similarities in proximate

composition, minerals, and amino acid contents, but differed quite significantly

in metabolizable energy content, true protein digestibiilty, and gross protein value.

Crude protein in the. three samples of DPW ranged between 17.55% and 22.59%,

while true protein ranged from 9.82 to 11.13%. Calcium in DPW ranged between

7.15 and 7.31%, while phosphorus ranged from 2.42 to 2..50%. The oven dried waste

had the highest true metabolizable energy content (1152 kcal/kg DM), true protein

value (56.88%), while the solar dried waste had the least energy content (506 keal/kg

DM), true protein digestibility (51.14%), and gross protein vlaue (28.16%).



Th~ three differently processed poultry waste sam~les were not completely

sterile. However, most of the bacteria isolated were believed to be normal

inhabitants of the chickens' intestinal tract.

~C?~r feedit;l:g trials were carried out to evaluate DPW as a feed ingredient

· in ,brt?i~~~ d!~ts. The dietary inclusion of 5, 10, and 15% oven, ~ried, sun dried

au;to,claved,:. or. solar dried poultry waste gave no significant differences in· ,

,.g;rowth rate. or feed intake of broiler chicks. The 15% level of D~W gave. a,.,:,

.~oor~l' .(P<0.05) m.ean feed. effici~ncy than the 5% level, probably due to. the .

·.lower . di.et~y metabolizable. ~nE7~gy. ,content. Dietary metabolizable energy

.~ecrease~ sljghtly with the.~?c~easing level of DPW included in the diets.

In another experiment, broiler sta~~er aJ?d .,finisher diets containing 5, 10, 15,

and 20% oven or solar dried poultry waste were supplemented with various

amounts of lard to attain the required energy level. No significant differences

were obtained in growth rate and feed efficiency of broilers fed the diet without,

poultry waste or with levels up to 1596 DPW. However, in further experiments,

the level of DPW included in the diets was lirrtited to 10% in orcie'f to avoid

the use of uneconomic levels of lard required'~i~ diets containing 15% DPW.

The diets containing 20% DPWresulted in significantly poorer feed efficiencies

than the diet without poultry waste. This could be due to the high crude fibre

and uric acid levels in dried poultry waste~' The dietary inclusion of up to 20%

oven or solar dried poultry waste in broiler diets had no significant effects

on carcass yield and meat composition of broilers.

"Y

\.\?turther 'experiment \~llis designed to ideriti(y the m6$t'~efficient way of using
dri:ed poultry"waste in broiler feeds. The ove~'~~'-~oHir"'dried'waste were included'

·at' 1096' 'of broile'r diets with various dietary eiierg~t arid' protein levels in an

:approxlmately constant calorie to protein ration~ Sf'arter diets were .fot:m'ulated
. ..... . . * .... '0'.,' ' . . . '", . .

to contain 2750, 2860, and 2970 Keal. AMEn/kgand 20.80, 21.70, and 22.50%

crude protein, respectively~ Firiisher diets' wertf'to'rmUlated to coribiin the

same energy levels but with crude protein content~of 1'8.20, 19.2'0 and 2b~0096 .
respectively. No significant differences wereobserved'in: broiler performance,:"

carcass yield, or meat composition of broilers fed the different diets. However;'

i't was more- profitable to feed the diets with the' lowest dietary energy and

protein' levels.

" .. :.

, ': ; ",: • i i ~'i :; ;,:.' '
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The final experiment was designed to study the effect of dietary fat level

on fat and mineral utilization by broiler chicl<s fed diets containing 10% solar

dried poultry waste. The inclusion of up to 12% lard in broilet- starter diets

had no significant effects on broiler performance, or calcium and phosphorus

utilization. Magnesium retention of broiler chicks was significantly reduced

by the inclusion of 12% lard in the diet. The diet containing 3% lard gave

a significantly higher fat retention, and higher calcium and phosphorus retention

than the diet without lard. This appeaps to suggest that the level of lard in

diets containing 1096 DPW should preferably be limited to 396.

From the results of this study, it was concluded that the oven or solar dried

poultry waste may be safely included up to 15% of properly balanced broiler

diets. Nonetheless, under conditions of this study, the 1096 level of dried poultry

waste appeared to be the most economical maximum limit of inclusion in broiler

diets.

4. PASTURE NETWORK FOR EASTERN AND SOUTHERN AFRICA (PANHSA)

PANESA was conceived by scientists, from Eastern and Southern African

countries and from International/Regional research organizations who

attended a workshop on "Pasture Research in Eastern and Southern Africa"

held in Harare, Zimbabwe in September, 1984. A seven man Steering/working

Committee was elected at that meeting to formulate the launching of

PANESA whose broad functions were envisaged as communication of pasture

research findings; pasture research financing, pasture germ plasm collection

and distribution, training, support services in pasture research and other

related aspects 9f pasture research-land de~elopment.

PANESA is now a formally functional Network with a very strong

administrative structure. Membership is open to all National scientists

within its regional mandate. For JT!.ore detflils write to:

Dr Ben H Dzowela

PANESA Co-ordinator

ILCA Nairobi

POBox 46847

NAIROBI, Kenya
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1. ARNAB - HISTORY AND INSTITUTIONAL STRUCTURE

Introduction

To answer the many requests that we have received,

apparently from new members, we trace ARNAB from its inception,

its objectives and aspirations and its institutional structure.

What we would like to stress to members is that the Secretariat.

alone cannot be very effective in meeting the objectives and

aspirations of ARNAB. As members your scientific contributions

will go a long way towards ensuring effective networking. We do

hope that you will give this request urgent serious thought and

contribute effectively. We need material for Newsletters;

research news, research papers, national reviews on crop residues

and by-products work and any write up on topical issues relating
1
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to crop residues and by-products utilization.

news is also welcome.

Why a Research Network

National workshop

Many documents have been written on the need for Networking

in agricultural research. Amongst the most comprehensive

advocacies is that of Plucknett and smith (1984) "Networking in

Agricultural Research".

There could be a thousand and one definitions of what a

"NETWORK" is. The wider and deeper the aspirations and desires

for making a success the more complex will the definition be. In

the context of agricultural scientists the definition quoted by

Kategile (1986) is probably about the simplest and neatest; that

is, a network is a "cluster of scientists or institutions linked

together by a common interest in working independently or

interdependently on identified shared problem or problems". In

the fabric of ARNAB one sees the need for involving government

machinery and good will, extension agents and the very targets of

the scientists efforts, the farmers, to achieve its objective.

The algebraic equation, therefore, should consist of the

following:

- the scientists, the problem (abundant and less efficiently

utilized agricultural by-products, land scarcity and low

food crop yields, poor nutritional status of the

livestock and of the people, high feed costs, national

development targets etc.) and research programmes. Each

one of these components must be tangential to have a

successful resolution of the equation.

The Birth of ARNAB

Whereas the seed for some form of collaborative efforts in

crop residues and agricultural by-products work must have been

very fertile amongst the African scientists and the international

2



scientific community 1;f/j..rch overseas e}q:>erience/coritacts, i t's

actual insemination occurred at the Douala., wor~shop.. on

l'agricul'tural 1 ir!dustrial 'and fc11~n yard wastes U :6rga'riized'Jointly

by ILeA and the Association for the }\.dvan6em~"Ilt ~:Yfi i~ricu.:i.tural
Sdiences· in Africa (AAASA) from 17th -21st November 1980.

AmoIlgst the recommendations w,ere that' the nBABy" ARNAB should be

nursed by ILeA. That recommendation '!irlaS implement.ed by'ILeA in

1981 with the assignment of the first scientific secretary to

ARNAB (Dr.· A.K. loiosi) ana the pUblicat.ion of the :Eli-st ARMAS

Newsletter in 'July 1981.
.. ""'L ~ , •

Ir.lCAWas, however I 2t,\\rare that a similar init'iative on' by

products ': :~lork had been launched by FAC in - sdme west 'African
. ,

Institutes. Therefore, in September 1981, ILeA and FAO organized

a' joint ·:'\o;orkshop on "crop residues and agro-industrial by

products in animal feeding U tl1hich vIas held in Dakar I' ·Senegal. At

that . workshop" it . \vas:nagreed that leadership of . ARNAB should

reside with ILCAIV. lt1orks,hops on related themes \V'ere also held in

Tanzania .fn19'81, Kenya in 1982 and in Egyp"t in 1983; jointly.

organized 'by ,the universities of Dar es Salaam'~ Nairobi',

Agricultural university of Nonlay, and by the uni:Jet~it'y of

Alexandria, and sponsored by NORAD and lDRC for the Tanzania
workshop artc' for 'Kenya and Egypt: . respectively.

In March 1984 ILeA and FAO organized an Expert Consultative
N:eeting:' In'; Addis liliaba' Uto deve,lo'p; g~ideli:nes',.'fo:r r,esearchon the

utiliz:ation .,of' 'cropresidues'and (igro~in?ustri~l by-products If •

Attendance:; conslste'Ci of 'ARNAB' nucleus national members and

invitea6vers~as"scientists on by-products work. At this meeting

ILeA's proposal for funding of AP~AB by lDRe was discussed. The

final document' \\ras drafllT1 up between lDRe and I'LCA and the

memorandum' of grarit conditions was signe'd by both' p'ar..ties in

september 1984.

3
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Aspirations and objectives of ARNAB

The objective asspelt out in the document is to strengthen

and develop ari: African Network in support of research on

utilization" of cr6presidues and agr6~industrial by-products·

through collaborative research. Some of the more specific

aspirations are:-

1. To stiniulate and strengthen research on utilization of crop

residues and ag'ro-industrial by-products through

collaborative research.

2. To collect, analyze and disseminate literature on

"agricultural by-products utilization, processing methods' and":,

data base~

To prepare and distribute critical reviews of 'literature on

by-products.

To: develop standard evaluation·methodologies (analyti.cal and

feeding trial criteria) and- terminology for describing

accurately, by-product feeds and on-farm stUdy metllods.

5 .. To conduct and analyse quantitative surveys and collect

samples of important agricultural by-products in member

countries.

6. To provide forums for exchange of information amongst

scientists frank national institutes and the planning of

future research activities.

7. To develop technologies which improve the nutritive value of .

agricuitural by-products suitable for smallholders in member

countries and to support· national institutions in such

studies and also assess the economic and social impact of

such technologies.

8. To provide training at technical and MSc levels in areas
related'to·;the improvement of by-products utilization. ";

9. To produce and disseminate ARNAB Newsletters as a vehicle to

enhance the above objectives and to produce proceedings of

,,,orkshops organized by ARNAB and/or collaborating

institutions.
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AJtl~AB steering Committee

Yet another healthy development in the progression of AID~AB

was the unanimous decision, endorsed by all the participants of

the General Meeting' on 16th October I 1985 f hel~f during the

Alexandria Workshop, to elect an ARMAB steering Commit"tee. The

Committee was elected and its terms of reference ou·tlirted:

Ex~o'fficio 'Members'

, ....

1. Professor J'ackson A.. Kategile lORe progranune Offi.cer'(crop and

Animal Production Systems).

2. Dr. Reginald Preston (ARNAB Co-ordinato): up to December 1985

and replaced by Dr. DouglasA. Little, Head of Nutrition

Department as Project leader and prorata Co-ordinator).'
3. Dr. MopoiY. Nuwanyakpa (ARNAB scientific Secretary and

Secretary to the Committee up to September 1986 and replaced

by Professor Abdullah N. Said as Nutritionist and Co

ordinator in January 1987).

Elected Members: (One representing each of the folloi;'J'ing

regions) ..

1. Northern Africa - Professor Moustapha A. EI-Naga

(University of Alexandria)

2. Western Africa', ';"-:ProfessorAnthony A. lidegbola

'{Univer'sity of Ife," Nigeria}

3. Eastern Africa - Professor Abdullah N. Said

(UniVersity of Nairobi :Kenya)

4-. ,: Southern Africa - I~t<S imba Sibanda

,•. I

1. Publish, as' a mattar of highpl:.~iority, proceeding's of each of
ARNABls annual workshops.

2. Review and monitor ARNAB's progress to't!lards accomplishing its

mandate.
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3. Meet at least 4 months before each annual workshop to make

plans to,.,ards the \eJorlcshop and to discuss other matters

relevant to ARNAB.

4. Present an award, at each annual workshop (starting in 1986),

to one ARNAB member from each region (East, West, North, and

Southern J!.l.fri.ca) for the greates·t nu~er of articles

published in theARl~AB Newsle'tter.

5. Presen'c an a\aJard, at each ARNAB ~'1orkshop (beginning 1986), to

one ARNAB member for institution: stimUlating the use of crop

residues and agro-industrial by-products by small-scale

farmers (t>lith speci.fic mention of the scientists

responsible) ..

6. Consider requests from ~~AB member institutions for

assistance ·.of varying nature (e.g. small financial assistance

to facilitate research worle). Requests should be endorsed by

the steering Committee member representing that region.

7. Encourage and sustain the interest of ARNAB members in

supporting the Net\>/ork. Committee members will' bear special

responsibility for the regions they represent.

8. Perform other duties as may from time to time be found

necessary to fulfill AlUJAB's mandate.

'l'enure of Se"":"'Vice of steel~ing Ccnmittee:

Ex-officio members \l1il1 continue to be members for as long

as they remain in ARNAB and/or institutional positions.

Regional elected members will.be', 'elected at the Annual

General Meeting during \rlork.shops.· However at the' 4th Annual

General Meeting, September 1986 Workshop in Blantyre the tenure

of the steering Committee was re--discussed. Ituas decided that·

Steering Committee members be elected once every two years. At

the end of this p.eriod, they cannot" s'cand for re-election.
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ARNAB Secretariat

It was decided that ARNAB should have a Secretariat at ILCA

headquarters consisting of the Coordinator and Scientific

Secretary. The functions of the Secretariat were defined as

follows:-

1. In consultation with ARNAB members, to promote and stimulate

the a~~~ication of certain p~inciples and strategies of

re~~~rch 'on crop residues and agro-industrial :b;-P~Oduct"S.
2. To respond to specific requests from ARNAB members regarding

t~chn{cal and research matters.

3. To pUblish th~ARNA~'::~ewsletter,on, a qUarterly basis.

4. In collaboration, ~lith the Steering Committee' 'to organize

annual workshops/general meetings and to produce proceedings

Of ~uch \'1orkshops. .

5. To assist ARNAB members in obtaining ~tibli~,~:tions a~d

'iitefat.ure relevant toARNAB' s research mandate. '

6. To facilitate communications between ARMAB members and ILeA"s

Dire~to'rate ' 'of Traini~g in enhancing the partIcipation of

train~:es selected from' 'ARNAB member institutions in courses
\':: ',::':

and workshops held at ILCA headquarters.

"-- ..
Membership

-: !t

There is no' constitutional 'membership iri.. ARNAB. Anybody who
.'.""'.

is interested in effective utilization of crop residue and agro-

industrial by-products is welcome to become a member.

References

.:..·.;l·
1. Plucknett, D.L. and Smith, N.J.H.. , ,
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held at the university of Alexandria,
ILeA, Addis Ababa, Ethiopia.

3~ , ..,ARNAB Newsletter ..

Vol. 1. No. 1 July 1981.

4 • ~AB newsletter.
Vol. 1. No. 2 October, 1981.

Egypt October, .i 1985·.,·. ,: '~. ; ~~..~ : . ",

THE FIRST r:.JAT~~ONAL .LIVESTOClt Il,iPROVEl>!EJl.IlT CONFE~9E,

IN E'l'HIOPIA
.. " "

(Extracted from notes\.,rit~~~ ~:y<".~to ,~Lp..lseqed Gebre-

,Jii~ot, Institute of Aqricultura.;J~.: ·Res~arch (IA}t),
. .' '. . ".-.;.. .... .' "

,P.O. Box 2003, Addif:): Ababa,.E~J;liopia. ,

The first National Livestock Improvement Conference in

~~l:liopiaqrganized by IAR was held from February 11th, to,~3th
...... .:.....:...;... ,.

1987 in Addis, Ababa. The majo1; obj.ectives of the' cOJ)fe.r~ence

w.~re:-

1. To. create a national .fprum for scientists, development and

~xtension workers and policy makers to get together and

exchange ideas and Vie\1S related to livestock research and

development in Ethiopia.

2. To assess achievements made in livestock research in·. gene~a~

and to point out development bottlenecks.

3 • ~s .a resul t ,of 1 and 2 above to discu,s,s and formulate

releyant research strategies.

There were 3 sessions; a plenary session dealing with

development strategies and aChievemen'ts, a research andtechnica,l:

session on animal nutrition, health and production and a third

session for general discussion., A total of 46 papers .. was

presented ",on animal production ,and health Ciind. on feeds and
.... ' • "J ,._.... • "

feeding. out of the 46 papers there were 5 on forage production

an9. . ,agronomy, 4 ..()n _~·~~d .. resourqes and ecology" 3 on various
. " .~ " - '\. " .. ;',' .' '" "

aspectS ... of nutrition apd20n crop residues. The rest 't/lere on
~ 0" . , • i' . : '. ' .~: : ,'.: 'i.,' ~. . .."". _~ .. "'. .... ".

other:~.spects of. Live~.tock Improvement and Produqtion.
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Discussion centered mainly on applicability of research,

development of packages and extension to smallholders,' peasant

associations and producer co-operatives. There were discussions
on the need to concentrate research on pas'1;ure improvement,

forage production, by-products utilization and the "cut and carry
system" of forage production.

Some of the recommendations were:
1. that the National Livestock Improvement Conference should be

held annually.

2. that IAR, Ethiopia should be the organizer of the Cq~feren'ce.

3. that government livestock research in Ethiopia should be

,organized on a COInn'1odity basis, viz.· dairy, beef, draught

,power" ,sheep and goats, poultry ,. fishery
4. that, IAR should look into the formation of research teams ':,on,'. . ." - '.,: ...

,Rang~ M~~agement and Wild Life.

:3 • RESEARCH NEWS

U~ilizat~on of crop residues. and, agro-industrial.. by~products for
livestock production in Ethiopia

The" Interafrican Bureau for Animal Resources I Nairobi" Kenya

h~.scirc~larized information on availability of funds 'for Afri"can'
co~ntries to do research on crop residues and agro-industr.tal'by

products.,' Theobjectives of their project are:-
1. To improve the status of animal nutrition and :hence the

performance of the animal by promoting the use of locally

available aga -industrial by-products and crop residues and

b,y transferring appropriate feeding techniques to small farm

,level;

2. TO.. , .' d~velop feeding methods for ruminants and . non-ruminants

based ,on; optimal utilization, of· readily available agro

in~ustr~al by~products;

3. To stUdy constraints to the utilizatioIl of locally available
by-products;

4. To train e>ctension personnel for the transfer of technology

acquired through the project.

9



<:Applications should be addressed to the:
Director
,Interafrican Bureau for'Animal Resources ClSAR)*
P.O. Box 30786'

Nairobi, Kenya.

'it • XLCA Ba GROUP r~m II:m:r.VrnUAL ~INING

.(Communication from Directorate of Training, ILCA Addis Ababa)

,ILCAI.s' training activities have developed substantially
since 1985. t~e nou 'prganize training for both individuals and
groups' from about 38 Sub-Saharan African countries' each year.
There are now annually from 8 to 10 regular courses for about 200
participants, and an additional 60, individual trainees ranging
from technical to senior scientific, come to work with ILeA's

scientific staff. In some cases they are purely for the benefit
of the recipient but many are more mutually advantageous. The
duration of indivicual trnining varies from 1 to 24 months. As
an .international , livestock research Cent.re t10rking at numerous
sitee ',in, sub-Saharan' Africa, we .have resea-..:ch 'projects and
training' "opportunities in ruminant nutrit1on, reproductive
physiology, dairy produc1:=-ion and technology, forage agronbniy~

agricultural i ..economics and policy, animal traction, small
ruminant production and animal health.

'Through ". the 'Programme for African Animal Agricultural
Research and· Training (PA..r-L:fU\T), a joint~ Univel."sity - ILeA scheme
for help.ing Africans to undertake graduate 'thesis research, we
degree inrecoqilized" Universitiea~; ~le 'can' offer them, through

their faculty advisor, possible assignments in an ILeA research

*IBAR is an arm of the Organization of African unity within' the
Scientific and Technial Research Council.
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team. The' objective 'is to provide practical experience in

original research within Africa. It is a means of combining the

training opportunities at ILeA with those of participating
Universities.

. " f'

Group training courses are usually of 2 to 4 weeks duration

with a maximum 20-25 par~icipants. Courses in animal nutrition,
livestbck ~rofecit de~ign and an~lysis, foraq~ analy~i~" and
livestock sysf~in;s' research are offered} < .r°he' language of

instruction varies alternately between French 'and English.

'For further information on ILeA group and
training programmes please \llri te to:-'

Director, Training and Information
'ILCA.""o ':.

'" P. O.~' B~X' 56'8'9':

Addi.s Ababa '

ETHIOPIA

individual

"; .

. ' .', ,: ... ~ •. '~'

:;j'~ SOME REFERENCES ON CROP RESIDOEb/FEEDS

1. Alemayehu Mengistu. Feed resources in Ethiopia. Workshop

on Animal Feed' Resources for Small Scale Livestock
Producers, 'Nairobi (Kenya), 11-15'No'l·,:i985. ,s. i :',' s. n. ,
198'5)" 12p.:, 3 tables;' '12 ref.;' - Available in' two copies.

2. 'Bilbro, J-.b~; Fryr'ear~' 'D.W. Effect'iveness of residues from

: ';"s':Lx cr~p~'" for reducIng wind: 'erosi~n in a semiarid region.

In: journal of'Soti & water Conservation (USA), Aug 1985,

v. 40(4), p. 358-360, 2 tables; 14 ref.

11



3. Butterworth, M.H.; lttosi, A.K. The voluntary .intake and.

digestibility of combinations of ce.real",crop residues and

legume hay for sheep. In: ILeA Bl.1l1etin, Mar 1986, no.

24, p. 14-17, 6 tables; 13 ref., ISSN 0255-0008 - Also,::

available in "Animal Feed Science and Technology 11 v.

','<' 12 (4) 'c' Jul 1985, p.24.1-251.

4 • Doyle, P.T., (ad.). Int.arnational Development Program .of

Aus~ralian Universities and Colleges Limited, Canberra.
The utilization of fibrous agricultural residues a~

animal feeds. 4. Annual Workshop of the Australian-Asian

Fibrous Agricultural .Residues Research Network, KhonKaen
(Thailand), 10-14 Apr 1984. 19,85, 178p., fig_, t~les;,.

ref.- ISBN 0-86403-128-9.

5. Hefner, D.L.: Berger, L.L.; Fahey, G.e. Branched~phain

fatty acid supplementation of crop residue die~~". In:

Journal of Animal Science (USA), Nov 1985, v .. ~6(5)" p.

1264-1276, 8 tables; 26 ref.

6. Mohamed-Saleem, M.A. ILCA, l{aduna (Nigeria). Subhumid Zone

programme. Use and issues in on-farm research to improve

fodder for livestock of aqro-pastoraliE'ts .in the Nigerian

subhumid zone. 1985, lOp., 1 fig., 2 tables; 6 ref.

7 •.." Powell, J .M. ILeA's research on crop-livestock ,interaction
••. ;" ...it·, ..

in t~e subhumid zone of Nigeria. In: ?roceedings of

";' Nigeria - Australia seminar o~ pollaborative agri:c:Ultural

research, Nuru, S. (ed.). Ryan, J.G. (ed.).
In: ACIAR Proceedings Serie~., Nigeria - Australia Seminar

.on Collaborative Agricultu.ral.,Res.E!~~ch" Shika (N.igeria),
14-15 Nov 1983. 1985, p.o. 4, p. 92;~96, 7. ref. ~ ISBN 0

949511 07 2.
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8. Powell,: "-:.7f, .. M. Yields of sorghum and-:millet ~ and stover

consumption byliv~stock in the subpumid zone',of-'~liqeria.

In: Tropical Agriculture (Trinidad), J'an 1985, v. 62 (1) I

p_ 77-81, 2, fig_, 5 table~; 12 ref.,- 0041-3216 .. :"'-

9. Powell, J .1-1. contribution of fractionated crop residues to

dry-season livestock feed resources in the Abet plains,

central Nig~ria• In: ILCA Nett/slatter, Oct 1.985 " "v .~,4 (4) ~

p. 5~7, 1 fig., 5 tabl~s; 6 ref.

10. Reed, J.D. ILCA, Addis Ababa (Ethiopia). Animal Nutrition

Unit. Evaluation of cereal crop residues: Influence of

species, vari~ty and environment on nutritive value. Jun

1985 I ' IIp. I 7 ,ref., _ ,.>::,:.t, "~"';' ,("}': '

11. Tothill, J.C. ILeA, Addis Ababa (Ethiopia). Forage Legume

A9ro~omy Group.; '," The role of legumes ;:in.farI£.1.t1')cfr~tsystems

,of sub-Saharan Africa.; ~ ,liJ'orkshop on Pot.enti~ls ,.qfF()x;age
, ',,' ,,,' , " , " .,

,"_ .~qw:nes in FarmingSys,tems of sub-Saharan - Afriqa""Addo!s
,,' i, • .'. ';: ", •.••' " _ .d. • ••

Ab~~a (Ethiopia), 16~19 .:$~p ,.1985.

12. Wana~atl" I~. (ed.) :. Devendra, C. (ed.). Relevance of crop<

residues as animal. feeds ,in developing cC)~n~ries._"

International Workshop on the Relevance of crop Residues

~s ,Animal, ".Feeds. in .Developing countries, . Khon:> Kaen

, (Thailand)., 29 Nov~2 .·Dec 1984.,;::":'

:....., ..~ " '.~

'. i ....:;".-,'

• 1"

.: ' ..:.:~
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6.
'. /ABSTRACTS FROM ANI)~L FEED SCIENCE AND "TECHNOLOGY

, (With kind permission from Elsevier science;; Ptib'lishers)

6.1 Animal Feed 'Science' and Technology, 14(1986) 117-126

Elsevier Science Publishers V.B., Amste~dam - Printed in
the Netherlands'

EFFECTS ON DIETARY NITROGEN SOURCE' ON )lICROBIAL PROTEIN

SYNTBESIS, DIETARY PROTEIN DEGRADATION AND NUTRIENT

DIGESTION J:N STEERS

J.R. HA, J.J. KENNELLY and R~ BERZINS

Department of Animal Science, the University 'of Alberta,

Edmonton, Alberta, T6G 2P5 (Canada)

:- '.,il;

·i , ...' ':Effects of diet'ary nitrogen s'ource on microbial protein

synthesis, dietary protein degradat.ion and nutrient ':digestion

were; examined with mature Holstein steer's fitted "lith 'a:i'~rmanent

rumen cannula and "T" type duodenal and ileal cannulae. ,'/' Animals

were fed 40% hay and 60% concentrate mixtures containing urea,

soya bean meal (SBM), canola meal (eM) and dehydrated alfalfa +

urea (Dehy-U) as a 'supplementary protein source.

Nitrogen sourceih the diets did not alter duodenal or ileal

flow rates of dry matter (OM) or organic matter (OM). Partial

digestibility of DM and OM prior to.the duodenum (mean 34.0 ±
3.24) and 45.5 ± 2.81), and in the small intestine (mean 46.9 +

3.31 and 47.8 ± 2.72), and total digestibility in the whole

digestive tract (mean 69.3 ± 1.89 and 70.4 ± 1.95) were similar

across all dietary treatments. steers fed SBM and Dehy-U had

higher (P<O.05) concentrations of total nitrogen and non-ammonia

nitrogen in duodenal digesta than those fed urea and CM. Oehy-U

fed steers had a lower (P<O.05) concentration of microbial

nitrogen than the other groups. Although numerically higher flow

of total nitrogen and lower flow of microbial nitrogen and,

14
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'therefore, lo,..rer ratio of microbi'al t'o non-ammonia nitrogen.~as
• , • it,,", •. ,"; .#.:

observed with decreasing protein degradabilities of the diets
cohtairiingtthe'natural ];irc;'tein sour~es I t~e differences were '~~t
statistically sigrlff:lc'ant::'· The degradabi~ities of dietary
'protein, in v'ivo, were 66.3, 57.9, ,63.3 and 41.0% urea, S~M, CM

and Dehy~U supplemented diets, respectively •

• ~ 1

6.2 Animal Feed Science and Technology, 14 (1986) 193-202

Elsevier Science Publishers B. \1 .. , Amsterdam - Printed
I ;, "1 ' in 'the Netherlands

EFFECTS OF DIETARY CONCEI~RATES ON RUMEN DIGESTZON

OF FIBROUS FEEDSTUFFS

R.M. DIXON*

Instituto de Production Animal, racultad de Agronomiai

Universidad Centrale de'Venezuela'; ]!.~aracay (Venezuela)

Three mature rumen cannulated steers were giv~n. Pennisetum
purpureum forage (50-65 days regrolyth) ad libitum, with and

without a concentrate supplement '(1.0 kg naize bran dry matter

(DM) per 100 kg live 'weight) .. Eight feedstuffs (bagasse, bagasse.
treated with 8% NaOH, Pennisetum purpureum, Digitaria

swasilandensis, "dried bre,iers grains, Canavalia ensiformis hulls
and leaf and sweet potato forage) were inc~a~ed in nylon bags in
the' 'rumen and the ;dis~appEi£:lranceof'~'DI'If i.nsoluble in 0.15 M NaCl

after 0, 8, 16, and ',2 h tiaS measured."

*Present address: School of Agriculture and Forestry, univers~ ty"
of Melbourne, Parkville," Victoria' 3052, Australia.
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The half-time,· ,(T1/2) of' disappearance of insolUble DM

9alcula1;:ed for, the first' 2411 of ,incubation in the rumen was

increased ,by dietary concentrates and 'this 'increase (A'tl/2'was
related to the T1/2' of DM disappearance measured insteersg'iven
forage alone (Tl/2) and to the cellulose conte\lt of the insoitlble
DM in each feedstuff. Also,' separate "'linear 'relationships

between ~Tl/2Tl/2 and the cellulose content of insoluble OM were
observed for the five graminaceous and the three non-graminaceous
feedstuff,s studied.'

The experiment showed that concentrate supplementation
reduced fibre digestjon in the rumen more for graminaceous than
non-graminaceous' forages and this' reduction 'was positively
related to the rate of DM digestion in the absence of

concentrates and to the cellulose content of the forage.

6.3 Animal Feed Science and Technology, 14 (1986) 215-220

Elsevier Science Publishers B.V. ,Amsterdam - Printed':

in the Netherlands

A COllPARISON OF MaEALI TREATMENT METHODS' USED TO
• ., 0"'.

IMPROVE THE NUTRITIVE VALUE OF STRAW. ':rI~ '11' SACCO AND

IN VITRO DEGRADATION RELATIVE TO IN VIVO ;DIGESTIBILITt"

.~ ,.

"

:.",,', A comparative stUdy was conducted to e,raluate' the effects of
alkali treatment of barley straw '(cultivar 'Pernilla') on the in

lDepartment of Animal Science, Faculty of Agriculture, Khon Kaen

40002 (Thailand)
2 Department of Animal Nutrition, AgriCUltural University of,

Norway" 14~2 Aas..NLH (Norway)
3Landbrukskontoret,8540 Ballangen (Norway)
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sacco dry matter degradability (ISDMD), in vitro dry matter
diges,tibility (IVOIID) and in vivo dry matter digestibility

(IVVDMD). The 15 treatments employed included chemicals such as
urea, urine, aqueous ammonia, anhydrous anmonia, and dry and wet

processes with sodium hydroxide. The rates of ISDMD were

markedly enhanced (P < 0.05) by the wet (NaOH), dry (NaOH), NH3
and urea/urine treatments, in the above order from highest to
lowest. The ISDMD and IVDMD were both significantly correlated
with IVVDMD (r = 0.95, r = 0.90, respectively). The in vitro and
the in sacco methods both underestimated the digestibility of
untreated straw, whereas. the ISDMD estimates resulting from the

wet (NaOH) treatments were higher (P < 0.05) than the IVVDMD

estimates. The dlJr matter digestibility estimates by the three

methods are summarized below.

In vitro
(48 h)

IVDIID

In sacco
(48 h)

ISDl-iD

In vivo

IVVDJ.ID

Untreated f:)traw 42.2 41.4 50.8

Urea/urine-treated strat'1 53.2 52.3 56.3

NH3-treated stra~" 56.8 . 58.9 63.7

Wet (NaOH)-treated straw 69.2 82.0 73.7

Dry (MaOH) ..·treated s"craw' 65.7 67.3 66.0
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1. INTRODUCTION

We are happy to note that some members are responding to our requests for

News and Research papers to be published in ARN AB Newsletters. Members

who may not wish to send us research papers could trim them into research

news. Some of our readers are not fortunate to have regular access to scientific

international journals. News about your work will be most useful in increasing

awareness of what goes on within Africa. As a Secretariat we can help in meeting

limited specific requests for scientific papers or abstracts of papers that would

have been printed in international journals.

Please send us research papers, news about your research or news on your

national professional conferences, societies or associations that have relevance

to crop residues, agricultural by-products or to general animal production.



In the first of the four research papers which we have received Drs Farrington

and Mayer look at sorghum stover only diets on liveweight performance and

feed costs when fed at sub-maintenance and maintenance level. They then

go on to examine the fattening performance and returns to labour of diets

consisting of ammonia treated and untreated sorghum stover when supplemented

with low and high levels of maize and sorghum bran mixture; a commonly

available supplement by Botswana smallholders. They recognize the role of

crop residue as a survival and maintenance feed resource during drought and

in winter period. They point out the need to reduce mortality and loss of

condition among ploughing animals in Botswana where 75-80% of the farmers

depend on animal traction to prepare crop land. They look at fattening component

of beef animals during winter to take advantage of the existing seasonal pricing

structure in that country.

2. UNIVERSITY OF ALEXANDRIA - BSc ANIMAL SCIENCE CURRICULUM

Prof Mostafa A EI-Naga writes from the Faculty of Agriculture, University

of Alexandria to say that a complete course on "by-products feeds" has been

included in their BSC Animal Science curriculum. Efforts have also been made

to popularize technology in utilization of crop residues and agro-industrial by

products by the feed millers and that many state owned mills are now modifying

sections of their outfits to handle crop residues in feed formulations.

For more information please write to Prof. EI-Naga, Faculty of Agriculture,

Univeristy of Alexandria, Alexandria, Egypt.
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3. TECHNICAL AND ECONOMIC If.fPLICATIONS OF FEEDING SORGHUM

STOVERS WITH AND WITHOUT MAIZE AND SORGHUM BRAN

SUPPLEMENTS TO 'BEEF CA'ITLE IN BOTSlYANA

T. Farrington (I) and L. Mayer (2)

SUMMARY

Four different diets, two consisting of sorghum stover only and two of stover

supplemented with" a low and a high amount of bran, were used in ;tne tQ,O day

winter feeding trial. The cattle used' were unfinished steers of a composite

breed, half aged 18 months arid' half aged 30 months, weighing approximately

320 kg at the beginning of the trial. Each of the four diets were 'split,to form

eight treatments, four using untreated stover' and four ammoniated stover.

The stover only diets were 'aimed at examining liveweight performance and

feed costs at sub-maintenance and maintenance levels. The diets including

bran were aimed at examining fattening performance and returns to labour.

Animals with. restricted access to untreated stover lost 6.496 of their initial

liveweight "whereas those on untreated' ~tover ad libitum gained 4~496. HO\VeVe~,

this was at, the, expense of a 7696 higher intake and a 1596 rejection of stover

offered. Within diet comparisons with ammonia treated stover produced no'

significant differences in liveweight (P<.05).

With the two fattening diets liveweight gain ranged from 72kg to 100kg

with untreated stover supplemented ,with the high level of bran producing: the

best 'results. There was no significant difference between untreatecj arid

ammoniated stover for either diet (P<.05).

Differences in li~eweight between 'the four 'd~ets were $igI1ifican(,<'P<~'dl).. '..,. - -' . ,

AlSo, slaughter data ~vas significantly affected by animal,age,and diet (P<.;Ol.)~

Winter fattening based on untreated .stov~rand a high b~~n',:di>et was'sho'wn'~;~

to give a good return to labour even if inputs were priced commercially. Selection '.;'

of the right class of animal and use of stover harvested from their 0\\111' fie'ids' "

can further enhance returns.

(1) Agricultural Economist, Department of Agricultural Research, Gaborone,

, Botswana.

(2) Animal Production Officer, FAO/UNDP BOT/85/001, APRU, Department'

of Agricultural Research, Gaborone, Botswana.
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Introduction . J,'

In Botswana crop re3idu~$ are, by tradition, ~raz~d

communally 8S.soon as grain is harvestedo 'This-,is generally
wasteful of a resource that could be used 'more selectively and
hence more efficiently later in the dry season. During the
past 3 years the Animal Production Research Unit (APRU) has
demonstrated, under communal area conditions, what rol,e, Ct"?~"'J

residues may play in survi val and maintenance feeding of' . .~:
selected cattle during the winter period (APRU; 1983-1984,
1985),. r •.

, ,,: '. ' . ::.' .'.. :,. : f· '

"Iri cirder to' ~ore accuratelysssess the votential 'of crop
re,.s1due",base:d diets for ilinte,r feeding it uas decided "to car~,y

out a trial, under controlled oonditions.:on one of tbeAPRU's
ranches 'in ,the Soutbern:Distr'ict of Botswana c' - The'tri'al' was' '
divided into ,two d:~st:i.nct components t : Bub-main tenanc.~" or
maintenance feeding based on a stover only diet and feeding
for' fatt'ening based on stover supplemented' "i th locally
ava,ilable ,bran.

',':; "Wi'th the exception of ,the past two'sea.:sons, when the
government has,he~vily subsidised tractor ploughing as pa~t of
i~s drought relie~ ~rogrammet roughly 75-80S of all , '
tr:adi,tfbnalf'armers' have depended 011 animals'as their m~jo:r

source',of dra~ght power ,(Agricultural Statistics. 19Q4).,::This
incre~sed de~~nde~ceon drought relief assistance for
ploughing 'is dfrectly related to mortali ty and 1035 of'
condition among ploughing animals due to reduced' availability
of g~~zing cau~ed by the drought. Hence the need to look at
the potential to maintain condition of animals.

The feeding for fattening component introduces a more
commerc'i-s'l orientation wftht'be objective'of raising rural
ino;9mes,by pZ'I;)ducing a ,top 'grade animal at a tim:'; \:lheIl:pric~s.,

are'highest. In an attempt to maintain a regular supply of
animals for slaughter the BotslllsnaHea t Conhlis'sion- (BHe i

):" has"8
stz:'\lcture4 pricing systew) the louest pric_e.~ b~ing off'e.f~di'.

from 'April - 'July and the highest from September/Octob'e~)
December'~Ho~ievert farmers are often reluc:tant to sel1'" t:heir
anima,ls:imm~d,iatelyafterthe winter because the benefit,s",oJ
the high'e'r 'price are usually offset by poor grades and lower
we1gbt"8~:'win'tel" fattening is proposed' as a profitable way to'
overcome thi~'1

Elsewhere, researoh has shown that treatment of'roughag~s

with ammonia or urea may inorease digestibility, intake and
liveweight gain in ruminants, (Jackson t 1978; Sundstol et aI,
1978.). To test the feasibility of such an option under
Botswana oonditions ammoniation was included as a factor.

'Thus, th'e overall: objective of tho' trial lias to' te3t:~:':the

technical and economic implications of feeding untrea~ed,.nd

ammo n i ated 5 t 0 v e r twit han d wit h0 u t bra n sup P1 em e nt, ~ u r 1 n,g
the dr:y, win tar period. '.
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Materials and Methods

The 64 growth retarded steers used in the tr'ial p 32 aged
30 months· and 32 aged 18 mo~tbs, were allocated in pairs to 8
treatments in a 4 x 2 x 2 factorial design such that two pairs
per treatment were older animals and two younger. The trial
lasted for 100 days at the beginning of which animals averaged
320kg. Four diets witb two replicates were tested, one using
ammoniated (AT) sorghum stover and the other untreated (UT)
sorghum stover. Diets 1 and 2 were aimed at sub-maintenance
or maintenance and diets 3 and ~ ~t fattening for slaughter.
Th~ :four diets uere:

1 Untreated stover, restricted
Ammoniated stover, restricted

2 Untre~ted stover, ad libitum
.Ammoniated stover, ad libitum

3 Untreated stover, ad libitum plus lov bran mix
Ammoniated stover, ad libitum plus low bran mix

4 Untreated stover, ad libitum plus high bran mix
Ammoniated stover, ad libitum plus high bran mix

The intake of restricted stover was set at a level of
1.2S:of dnitial liveweigbt (LW) based on stover having go, dry
matter'(DM) and allowing for 5% wastage. S~nce there was no
wastage in these groups, and as the stover. was actually 94%
DK;·~aily.DM intake was slightly higher (se~ below). Bran
consisted of a mixture of maize and sorghum bran (2:1), both
available locally, and uas fed at an initial ~~te or 2.5kg per
animal per day at the lou level and 5kg at th~ h~gb levelo
This was based on an estimated 300kg LV and was adjusted
e~eryfour weeks in proportion to liveweight gain (LVG).
Dicalciuw phosphate (DCP) and salt (1:2)were'prov1ded ad
libitum to all animals. In addition, half of all animals
across treatments received small quantities of magnesium
SUlphate (up to 6g/head/day). This was. a precaution against
side "effects'r~om the potentially toxic compoun~".

~-methyl-imlda~ole which may be present in am~oni~ted rd~ghage

(Vosloo, 1985): .

Each of the 32 pens included a rack fo~ feeding roughage
and troughs for minerals t water and bran as necessary.' Shade
netting (751) was stretched over the pens to reduoe exposure
to the sun. .. . .

All sorghum stover used was of the "8469 Pioneer"
variety. Ammon1at1on was carried out in an 18m cubic metre
kiln (AN-STRA-VERTER) for 24 hours per batch. Coricetitration
of anhydrous ammon~a was approximately 3'.



Animals were adapted to stover consumption for 5 days
prior to entering their pens and then to their actual diet for
8 days before the initial ~e1ghing in rnid-Augu~t.

Subsequently, all animals. were weigbed every two weeks using a
mobile electr6nic scale until the final weighing prio~.to

slaughter in November.

stover vas weighed in every morning, either in
predetermined quantities. (for the reatr~cted treatments) or in
quarit1t1es that it was estimated would not cause rejects,to
exceed 20%. Bran mix was weighed in every afternoon. Mineral
mix was weighed in as necessary and water was continuously
available except on the afternoon of tbe day prior to weighing
when it WBS w1thdrawn Q

Before entering the pens all animals were treated for
internal parasites and) sbortly after, vere injected with
vitamins A, D and Eo Feu ticks were present in the winter
months and one spraying uas sufficient to control them.

Results and Discussion

Nutrition

Results of Bome proximate analysi3 determinations are
presented in Table 1

Ammon~at1on'~ncre2sed CP of stover by some 3%. As ~o~ld
be expected,CP of r$jects was lower and crude fibre (CF)
h1ghar~ue to tb~ high proportioD of stem. Both the CP and CF
con ten tor maize ·braU\?iel"e higher than those of sorghum bran.

Table 1 Analysis of Feed Ingredients as Percentage of Dry Hatter

CP Ash CF Ca P

stover untreated 6 .. 11 10.0,. 3.7.1 .46 .07
Stover ammoniated 9.5 9.6 37.' .54 .08

Rejects untr-sated 11 .. 0 9.6 41.3 .38 .06
Rejects ammoniated 6 .. 5 10.0 ~O.1 .40 .06

Sorghum bran 11.6 3.3 6.. 6 .04 .38
Maize bran 16.9 3.6 8.1 .. 04 .68
Maize/sorghum bran mi:K (2:1) 15 ... !I 3" It 7.5 • O~ .55

CP :.Crude protein; CF = Crude r1bl"o
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Daily consumption of stover and liveweight performanoe
(based on actual and metabolio body size) for the tvo stover
only diets (1 .and 2) are given in Table 2.

Table 2 Daily Intake and Livef~~fei!gbt Performanoe of' Staers
Fed Sorghum stover Only

Rest!:~!cted Ad libitum
UT AT UT AT

Intake (kg DMI i OOkg L\"1) ( 1 ) 1.38 1.38 2.26 2.00
(g DM/kg L~lo"75 ) (2) 57c.20 56.90 95.30 84.30

LV change
(kg over 100 days) -19.1a -29.9a +13 .. 6b -O.5b

(1) Based on actual Ltl
(2) Based on netabolic body size (LHO-7S)
Means followed by common letter"s are not significantly
different (P<.OS); (LSD = 15kg).

In both the restricted stover treatments (diet 1) daily
intake was 1~38kg DM/100kg LWo The AT stover groups lost
about "1kg more than thoaeon OT stover~

At the ad libitum level (diet 2) 1nt~ke of LT stover.was
11.5% less than that of ur stover uith a corresponding LU loss
in the AT stover groups compared to a gain of 1306kg 1nthe UT
stove'r groups .. Differences betlieen t,he f'eeding of U'l' and AT
st6~er were notsignifioant. However the difference between
the restrictad and adlibitum diets was ·sign1f~QaDt.

Stover intake basad on LV comparad~ell with tbat based
on metabolic body size (see Table 2 and, Table 3). Feeding of.
bran decreased voluntary intake or stover from some gog DM/kg
LWo,~ in the ad li~itum ,stover only groupe (see Table 2) to
71g at thaI.ow level of bran and 55g ,-at the highel" level.•
Total 1ntake~ however, vas sligbtly higher at the higb level
ot bran. "Irl'take level was wall l"sflected in Ll,lG' a.1thou~gnt as
expected, oonversion of total fead uas somewhat better at tbe
bigh lev'alof"bran .. At the lou level ot~ bran total '"irita'ke and
~WG,were 81~ghtly higher with!! stover than w~tbcUT"atover

but the d1'fference "HiS not', s1gnif"1cant.. 11 t tha:'bigh level of
brantbe tre'nd \-las similar to tha:t uith gl"oupson ad libitum
stove~>on~y -(see Table 2).
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Table 3 gives daily consumption and performance data of
steers on the two fattening diets (3 and 4)~

"oj

Table 3 Daily Intake, Liveuei~ht Gain and Feed
Conversion of steers I>~ed Sorghum Stover
ad lib!tum E~d Bran ttl): at '!tiC Levels

LOl;l Bran
UT A'!

'High Bran
UT AT

Intake (1.$ DH/kg LUO-75 )

(a) stover' 72e6 81<1>8 56.9 52.3
(b) bran 3093 30 .. 0 58.7 59.5
(0) total 102 .. 9 111 .. 8 115 .. 6 111.8

Ltl gain Ot:g s' 100 days) 71 .. 5a 80.. 6ab 100.. 30 8g.8bc

Kg all feed/kg ga:J.n 13,,0 12 .. 4 10.5 11.4

For statistical significanoe see note to Table 2..

stover rejects were weighed out once a week and averaged
from 14' to 27~ for the ad libitum stover groups. Wastageof
bran mix was negligible I) As l:1ith the stovaronly diets .r';W.G ','
Was only significantly dirfereot between diets and not between
UT stover and AT stover ,groups.

On the stover only diets (1 and 2) a amall-en~~gy.

supplement would almost oertainly have increased pG~tQrmanoe,

as, for example t ShOli1!l \.iith !'·icestra.lrlby Creek et 0.1."( 1984).
These diets, bowe~er, were inteDdedt~ ex~minelevela ot
maintenance and sub-maintenance feeding appropriate to oattle
grazed in communal aress during winter •. Suoh feed fa usually
1n~ahort supply during tbe vinter in Botsw~na and it vas
expected that ammon1ation would enhanoe t~~ quality of '
roughage required to maintain LV. Results from severa1
workers experimenting uitb~otber straws appear t~po1nt in
this direction' (The Rewett R~searoh IDBtituie~ 1983;.
W9ngar1keao. and Ua.napa t ti 1984; Khurana l1.nd~laik, 1978).,

On, the two fattening diet,s (3 and 4) a algnir'fcant
response toATsto'ver ,in ter·ws of intake and LHO was .,expected·
b~~ no~ realised.Creekei a18 (1984) vo~~ing v{thrio,atraw
obtained a response to ammoniation or~1S in intak~-ari445S in
LWG. N{cbola~n et al~ (197T) using ammoniated barley ~trau
with 50S conoentrate showed a 703' and 3509$ increase in

8



intake and LUG respectively. However, the ~fract of
ammoniation is influenced, to a certain e%tent~ by type of
roughage and quality prior to treatment (Sundstol et al.,
1978). In general this means that materials of lower
digestibility respond better to treatment than those of higher
initial value. Thus, the nutritive value of stover used in
this experiment was probably sUfficiently high that it would
not be improved by ammoniatioD c The possible decreasing
effect of ammonlat1on on H digestibility oould also have been
a contributing factor to the lack of a significant response to
ammoniat1on. In this respect differences have been observed
by othe~ re8ear~berB in the response of various types ot
roughage. For example, in experiments with rice atra~

(Garrett at al., 1974), maize stover (Oj1 at al~, 1977) and
wheat .straw (Coxuorth at al.~ 1977), the apparent
digestibility of N vas decreased by ammon1ation, whereas in
experiments with barley and oat straw (Sundstol, 1977) it was
1ncre.sed by 20 to 40 percentage points.

Slaughter Data

Slaughter data ror all stears are presented in Table 4.

Dressing percentage (CDU as % of final LU) was 46.7~ on
average for the younger group ranging from 44.5$ at diet 1 to
49.5J at diet 4 whereas the corresponding data for the older
animals were 49.5$ and 46.9~ to 53@9~.

Average CDW for the younger group was 157kg increasing
from 107kg to 200kg from diet 1 to 4 and for the older gro~p
188kg, increasing from 147kg to 237kg. Average MeV was P283
(P173-396) and P358 (P241-500) raspectively$

Analysis of variance of grade, cold dresaed ueight (CnW)
and monetary carcase value (MeV) showed that the 3 variables
were significantly affected only by age and diet (P<.001)j
this, therefore, allowed pooling of the results by age and
diet.

Average grade (see note to Table 4) ot the younger steers)"
was 2.31 improving from 3.13 at diet 1 to 1.00 at "level 4 
whereas that of the older animals was 1e75 improving from 2.88
to 0.25 respectively.

9



Table 4

Age

(Months)

24
36

Average

24
36
Average

24
36 ; i

. Average

2-4
-36
Average

l)JE~~ . Average

1 2 :3 II Total

(a) BJ~C Gl"adea Grade Indelx ( 1)'

3 .. 13 3.00 2.13 '1100 2.31
2Q8a 2.50 1.38 0025 1.75
3.. 00 2 ..15 1.15 0.63 2.03

(b) . Dressing Pel"oentEI\.SG (CDU x 100/LtI)

44 .. 5 . 44.8 11'" .9 li9.5 1l6.7
46.9 4'T .. 1 50.3 53~9 49.5 .
45." !~5 .. 9 4900 51.7 48.. 1

..
(0) Cold Dr....49ssed Heigh't (CDtJ J kg)

107 130 192 200 157
147 '161 20" 237 188
'12'7 "j46 200 218 173

(d) Honetary Carcoa0 Value (Pula)

173 216 346 396 283
241 28i 1103 500 358
210 2119 375 lJ~·8 321

(1 ) Grades alloted by the Botfn~.ana Heat COtiil'mi fusion (BHC)
are Super and Gra.den 1 - 1:,.. Super haa beoD giVIlJD an
index of O.

EQ~nom~o Implio~t1ons

'·'Obvious diffioulties· exist in try{ng,to extrapolate the
results of a controlled feeding szper1nent directly into the
communal area aituat10D g The follouing disoussion provides
only a gUide as to uhnt it may be possible to aohieve and is
8upported by evidence from n reoent trial on farmer's fields.

The two compononts of the trial, feeding at
Bub-maintenance or maintenance and foeding for fattening, are
interpreted in different uays. The first roquiros a aomeuhat
sUbjective assessment of the benefit of keeping animals in
fair condition and able to perform ploughing and planting
aotivities BS necessary and applies primarily to the

10



small-scale, resouroe poor, tarmero The seoond oan be
assessed in terms ,of-the increased cash return reaul ting f'll.l'.Iom
salling a well finished animal in October/November when prices
are .higb t oompared to the alternative of 56111ng in July when
the oondition of communal area cattle is uBuallyatl~s peak
before grazing deteriorates during the dry season (see
introduotion). This option applies to the more progressive
traditional farme~a v~th enough cattle to be interested in
selling one or more for slaugbtero

It ~8 important to note that tbe trial was oarried out
with the"amall-soale communal area farmer in mind and not
large soaleteedlot produotion. The possibility or
productively utilising otherwise underemployed labour, and
strategically feeding -orop residues t furthGl;" enhance the
at tr8c t1veness to the "obmmunal area farmer II>

Costs used in the following analysis are shoun in Table
5.

Table' 5 Feed' Costs (Pula per tonne)

Untreated stover
Ammoniated stover ,(1)
DCP/Salt mix
Bran mix
Magnesium sulphate

110
145,
210
1113
600

(1) Includes cost of ?mmonia, eQuipoent and
~tra handling costs.

As magnesium Bulphate ~as only consumed in minute
quantities (on average O.45g/an1mal/day) and did not ,have "a
significant effect OD liv6ueight (see earlier), it haa not
been included as a coat item in the to;llouing a.nalysis. :,:

11
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Feeding tor SUb-maintenance and Maintenance

The aajor results ot these ~our treataenta (diets 1 and
2) are illustrated in Table 6

Table 6 Feed Offered, Feed Coat and Heiaht Cbgnga
Over 100 Duy Period

Maintenanoe and Sub-lbiDt·en!ilnca Dieta (1 and 2) (kg/head)

Total Total Feed Initiol 111nal Weight
Stover DCP/Snlt Cost "ifelght . li'eigbt Change (J)

(Pula)

Sub-ma1ntenanoe UT 427 10 Ji9D02 299.9 280.8 -19.1 (-6.37)
AT 419 9 62.66 300.4 2"fO.5 -29.9 (-9.95)

Maintenance UT 884 9 99D12 306.3 319.9 +13.6 (+4.44)
AT 821 9 120.95 312.4 312.4 - 0.5 (-0.16)

As discussed earlier the ad I1bituc etover,dieta produced
a better response than tho restricted diets. However, this was
at a much h1ghei cost to the farmer.

Research has shown tbat in drougbt .years weight losses
among (surviving) non-supplemented animals in oom~unal area
range situations oan be us high as 1a~ over tbe v1nter period
(APRU 1983-84). As a~1gbt loaa inoreases the greater vill be
tho effeot on an animals work oapacity and therefore rostriot
the time they oan be inspanuad during tbe early part of the
oropping season. Also~ .an1mala under severa nutr~tional stross
v11l ha.ve a lot1er.~eproduotlve oapaoity and mothel~1ng ability
than animals in fa~r oonditlon. . ..

At oommercial pririe~ for stover 1t'w~riid cost
approximately P4g and P99 par animal tor thG ur stover ration
at diets 1 and 2 respectively. (It is QaGumed that stover
would not be ammoniated beoausG it produced no signifioant
teohnical response). Without a heavy sUbsidy on stover oosts
this is likely to be out of th~ range ot many traditional
farmers. What they must cons1d~r is whether th~ effort
required to harvest and feod stover from their OUD fields (if
available) can be offset by tbe improved oondition of animals.
Feeding ot animals moat at risk, nursing/pregnant cows and
calves, would have much more obvious benat1te where survival
could be a major issue.



Feeding for FatteD1ng

Some of the main results of these fotir treatments (diets 3
and 4) are illustrated in Table 1 and!able 8.

Table 7 Feed Offered and Weight Change
Over 100 Day Period

High and Lou Bran Levels eg/head) .

Total Total Total Initial Final Weight
Bran stover DCP/Salt ~le1ght lieight Change (,).

Low Bran UT 277 806 7 3311.~ 405.9 71.5 (21.38)
AT 272 842 8 326.3 406.9 80.6 (24.10)

Higb Bran or 539 690 6 322.1 422.4 100.3 (31.34)
AT 550 657 6 329.8 419.6 89.8 (27.23)

Table 8 " Costs and Returns Over 100 Day Period
High and Low Bran Levels (Pula par animal)

Initial Final Gross Feed Costa(l) Nat Retum
Vcloo Value Profit Stover stover stover Stover

Purcb3r$d On-furm Puroha.6ed On-tarm

Low Bran or 214.28 362.94 148.66 129.15 111.11 18."91 107.55
AT 2139.09 382.93 173.84 162co81 ~r0816 11.03 103.68

H1gh Bran or 206.110 447.08 240.68 151••32 78.36 86.36 162.32
AT 211.33 445.24 233.91 115.25 . 102.. 91 58.66 131.00

(1) Assumes all DCP and bran mix is purcha.asd ~ia.lly.

~, ~'...

Again, ammoniation produoed no signifioant response at
either bran level. Houever, UT stover proved to be superior
in economic (cash) terms in oombination u1th s high level of
bran. At this level it produced a Det return to labour of
P86.36 or P162.32 per snlcal,depending on whether stover uas
bought in commercially (in both oases it is aaau~ed that all
DCP and bran mix "IBS purohased 1 or ahether the farmer vas able
to harvest and teed his otHl stoverll> The analysis also assumed
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that bad thOl animals beeD Gll;f.H.1I;~httHr(Jd ill July thoy ~rould bavs,
BradG~ at aD average Dr 2015 (251 grade 2 aDd 15' grade 3)
with B drossjng peroantago ot 48~ of liveveight (tbioia based
primerily OD the results of animals on diet 2 - uaintonanoe).

Assossed 10 terms of tbe oocmunal arae tarmer the
potential impaot on not farm 1noome appears to be Dubstantial.
The amount of P162~32 represonts thB pODa1ble increased return
to B farmer~a lobotir (for barvemt1ng and feadins) for eaoh
anianl he io able to ?atten over the ~iDtar for Bale to BHC in
Novamberg Tbe Farm Manasecent Survey (FHS 1983) quoted total
annual net farm inoome trom crops ond livoatock as P1036.50
tor all survey farms in 1983~ Hovaver, tbo d11B~oa reoaina
tbBt~be mor~ animals a farmer trios to fatten tho greater
eill be tbe required input in teres or labour and Dtov~r.

Thus s B balanoe need~ to be reacbed bQtwoen requirement ror
Dod availability of these resourOSSD (The poaaib111ty df
buying in an1~81s in July opaoifiesll, to futteo, on either
commercially purcbaaedor homu produoed otover e dofinitely
e~16ts but is not oonsiderod here)o

,~ .

Previous research (EFS!lP 1984) In~io&ted that in the
Gaborone region average cereal stover yields, even in fairly

~dry y~ars~ are about 600kS DH per boctore for "a'broadcast
planted orop and BOOks/be from a rou plantod oropo Tbtia~ it
viII require approEicatelyono hectare of sorgbum to provide
suffioient tltover fOl" tb.(;~'f.(HH"ing o1~ onl!) an1IDri~1 0 For farmers:
uish1ng to tead core than ono or tuoDnicalo the barvesting
and transport of stover 13 !i~clY to prGsent one of the
biggest bottlenecks. It our be noc00oary to hiro some labour
to' assist uitb this task to ~void loasen after harvG~t,

especially if fields are not fenced. 91th average planted
artfr.f,:'in excGa '~, of If 'he(~tnl'1lea in t ''H~ GiabOl."()!16 reg:~on
(A~~1cultural Stetist!as s 198~) tho pODcibility does Gxiat tor
farmers to teed more than ODO Bn1mal~

Because animals ere atoll-tod,uater will also have to be
brought to th~!:J lal>!Jlul to n'ioid CU:<H'HH.d.v(J lfoaf,c of en~f1gy in
walking to vater. On average cattle need about 401itrea of
vater-pardayo Most farmers hove ucosss to a donkey/ox-oart,
and 2QO liti"e dr"Um:3 ,BO, {:tf!jlnlli'l1~ng it, ~lL1· ])osa:lLblc 'to get two '/<:
druco' ~n ~ cart t one" load ~ould be Butt!a1~nt tor oDa 8n1~al

for 10 days ..

-~. Sorgbum bran is orten Bvol1able looally and~mD1ze or
wbeat bran from the larger milling oompaDlau~ ~bera

collootion and transport are B problom tbis could possibly be
elfeviBted by making ih~ bra~ nVQ11eb~o tbr~ulh·~oopGrativ0
o~tleto~ "

Other tban for transport of water ~nd barvest Bnd
trallsport of 6 to'trer t the 16boUl~ l"'C c,\ufr'em~n ta,','!;u."'e minimal e

,,;,Da:1.11 tlatering una .f'ec.::d1ng ·of' lZH1:t~::HAltJ dt'H~'a not !~eQu1ra more
"than. an hour of the fa.rl'1H~rE~ t.jJ;~H~ (lver~ if he': in faed-i,nB; several
animals. Si~11ar11f materials required tortba building of

14



individual stalla for feeding of oottle can Do&tly be getberod
locally at no oash cost to the rarmer. A small amount ot wire
ror e~ouring poles in the reeding rack is likely to be the
only item tb~t uould bave to be purobuasd$

The implioations of this re.earob at farm level bave
reoently be~D demonstrated in an on farm trial carr1.d o~t in
the Southern District of Bots~ana (Chandler and Harsb. 198T).

Following dotailed discussions uith tarmers a total of'l?
animals uere put foruard for inolusion 1n the trial. The
farmers assumed responsibility tor the day to da, management
of animals (feeding and vntarlng) while aome assistanoe was
given by projeot staff in terms of logistioal arrangemonts and
teobnical advioo.

The 8n1~ala 'iri th~ trial uere of considerable uelght and
age variation Bnd so not ideal from tba point ofv1eu ot
inoreasing botb weight and grade. Houevar~ because rarmere bad
speoifically chosen these for slaughter, all nn1csla vera
ino1uded.

This differenoe in age end ueight of anicnls at the
beginning of the trial 18 clearly reflectod in the variation
1n"r~epon8e or individual aDinole over the 13 ueek tee~1ng ,
period. Averago profit to the farmer ovor 011 unicnls uaa P75
assuming stover 18 produced on faro. Hoeevor~ a 385kg grade ,3
otgained gOkg and achieved grade 1 (net profit P140), uhe~ea8

a 513kg grade 2/3 ox gain~d only 7kg 'aod achieved,grade 2 (net
profit P26). This clearly indicates the 1mportanceot
selecting tbe most appropriate animals for 1ncluB~on in a
fattening prograame (l Q Ge those with a potential to increase
both ~e1ght and grnd~)G

Conolusions

Ammoniatlon of Btove~ produced noslgniticaDt technioal
rsspODS.' and proved to be oomparativoly unoooDonico Houever,
the benefits of winter feeding baaed on stover only or stover
supplemented with bran have been clearly demonstrated. On
tar~t~1~la bavesbOND tb~t fattenins~ian1D.lpfor slaughtor
in Novembe~ oan considerably anbari~.'farm !DCO~~ uith only a
small cash outlay on tho part ot t~i farmer v "os~~di811y if it
is possible to utilise orop residues produced on tbe ta~~. If
Qn1cals are to be sel~cted spec1ficaliytpr fattooing then it
18 important to ohoose tbose wbioh have ~be' greatest potential
tor improvements in'both ~e1ght nnd grade_
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1. EDITORIAL

Two research papers that of Farrington and Mayer in ARNAB

Newsletter, Vol 7 No. 2 (June 1987) and the one in this issue by

El-Hag, Gaafar and Salih, amongst many others in published

literature, stress the need to study and extend strategic

utilization of crop residues and agricultural by-products at both

the smallholder level and in large-scale production systems.

The paper by Farrington and Mayer has thrown farther light

on the merits and demerits of restricted and ad,libitum feeding

of sorghum stovers and the effect of supplementation with

nitrogen and energy in the form of maize and sorghum bran in

improving animal performance. They also assessed the effect of

'.



ammonia treatment of_ the stover in BotS\'lana.. 'l'he paper points to
the relevance of strategic supplementation of crop residues to
take advant-age of particular production situaotions such as dry

season price differential, the -need for lceeping animals in fair

condition to perform ploughing and planting activities as it
applies to the small-scale, resource poor, fanner, or- the feeding

for fattening to increase cash returns from selling a well

finished animal when prices are high.

EI-Hag, Gaafar and-Salih in their paper in this issue have
shown that animals 'fed high roughage diets took 7-8 weeks longer
to reach finishing weights but that the finishing cost was
reduced by 15-24 percent, and that neither system of management
(traditional in the- Sudan versus semi-modern) nor season of
finishing was important-, albeit carcass scores 'tvere- not given in
their paper.

other important features of crop residues and industrial by

products utilization are the need ·to increase quantity ·of crop
residues, efficiency of handling and storage and balancing crop
yields and crop residue quality. It has become abundantly clear
that in many situations agro-pastoral smallholders do select seed

varieties that will give low crop yields in favour of increased
quantity and quality of crop residues. In Ivlexico, syria and
India, farmers discrlminate on high yielding maize, barley and
sorghUm/millet seed varieties respectively in favour of the
traditional seeds simply because they get 10'" and less palatable
crop residues from the improved seed varieties. These is a need

for collaborative efforts amongst Plant Breeders and Animal

Nutritionists to meet the farmers needs. An equally important

aspect is the question of alternative uses of crop residues and

also opportunity costs of farm labour on by-product utilization

at -the small-scale farm level. A careful assessment_ -of the many

factors involved in --the iefficient utilization of crop residues

and agricultural by-products revolves around the need for a whole

farm systems approach.
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Some of the features that are important .to consider in

large-scale production systems are the utilization ·of crop

residues and agro-industrial by-products at production sites to

reduce haulage costs, the pricing and marJcet:ingpolicies of agro

industrial by-products, the economic advant~ges of using by
products nationally and their impact in the stratification of the

livestock ind~stry. Of special advantage is the role of the

stratification system (i.e. stages of production from
pastoralists to ranching and to semi-fattening or fully fattening

feedlot systems) in increasing percentage offtake of livestock

from the fragile ~.~id and semi-arid pastora:J. .area~.

2~ USE OF CROP RESIDUES AND AGRO-7NDUSTRIAL BY-PRODUCTS

iN BEEF FEEDLOT FINX6UI!lG RATZON6 ru THE BUDAli

Faisal M. El-Hag and Gaafar M. Mohamed Salih

Agricultural Research Corpora~ion: Western Sudan

Kadugli Research station

P.o. Box 10, Kadugli, Sudan

ABSTlUI_CT

Agro-industrial by~products formulated rations were·'

compared to a control ration under feedlot types, for finishing
mature beef cattle (4-6 years, 306.6 ± lc09 lcg.LW). Ration (E)

based on sorghum straw and (F) based on groundnut hulls were

compared to a traditional finishing ration based on sorghum

grains (G).

IVPMD, cell wall and energy digestibilities were all

significantly lower in rations (E) and (F), (P < 0.01). DCP and

energy (DE, ME and TDN) were also significantly lower in the two

rations (~.< 0.50).
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assessing

on agro

stlldy the

sys,tems of

Comparable animal perfonnance (DM inta]{e, LW gain and

FeR) resulted from feeding the three rations (P < 0.05).

However, rations (E) and (F) resulted in relatively lower gains,

(F) being the lowest. System Qf ~anagement and season of

finishing exerted no effects on animal performance (P < 0.05).

Feeding of rations (E) and (F) decreased the cost of

finishing (cost of feed/kg gain) by, 24.2, and 15.1% respectively 

but, longer periods of finishing were needed on these t\vO rations

(7-8 wee~sJ!
,.

INTRODUCT:I01'l

Fini~hing feedlot beef cattle on agro-industrial by

products is not a common practice in the Sudan (Ahmed" et aI,

1985), despite the availability of cheap and huge amount, (more

than 10 million tonnes/annum) of these by-products (A.,O.A.D.,

1983). Lack of technical know-how and scientific ration

formulation by the feedlot owners, bulkiness of the by-products

and 'their low nutritive val~e are some of the reasons for this

limited use (El-Hag and Kurdi, 1985).

The current high levels of sorghum grainE (50%) in beef

feedlots rations could be reduced by the inclusion of agro

industrial by-products into these finishing rations. this, in

essence, would lead to less competition for grains between

ruminants, gastric animals CiI:l<i. humans, and at the same time

stabilize both grains and animal products prices (el-Hag and

Kurdi, 1985) ..

This study was undertaken with, the, ~bjective of

beef cattle response to feeding of rations based

indu~trial by-products. other objectives were to

effects of season of finis~ing and the prevailing,

management on animal performanq~.,
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METHODOLOGY

Feeding trials: T1110 on-farm feeding trials \oJere conducted

during winter (normal season) and summer (dry season) in 1984/85.

Two privately o~med feedlot 'farms were chosen for these trials~

each representing a different system of management;, traditional
and semi-modern, as described by Ahmed et aI, (1985). Each tri,al

lasted for a period of 70 days.

Experimental animals and treatments: sixty ~qestern'Baggara

(Zebu type) mature bulls (4-6 years), recently arr~v1nq from

range, were used in each of these trials. Animals were ~rovided

by the feedlot owners'. Average initial live\'1eights (Ll'l) of the

animals during the normal season were 283.83 and 310.83±1.09 kg

for the traditional ~and semimodern systems respect~vely. Thoge

used during the dry seasonaveragQtl311.0J and 320.83±1.03 kq for

the same respective systems.

During both seasons, animals upon arrival were eartagged,
weighed and divided into three. groups on equal weight basis.

Three rations; (E), a by-product ration based on sorghum straw,

(F), a by-product ration based on gr~undnut hulls and rat~on (G),

a concentrate ration based on sorghum grains, were ralldo~ly

assigned to the three groups of a'nimals urider each system.

Rations . (E) 'and (F) '<Jere 'by-product rations formul~ted. to

meet the specif~c'ations of the NRC, (1976) for fin'ishing',mature

beef cattle, while ration (G) was ,the traditional type of ratAon.
commonly used by feedlot owners for finishing their cattle,' and

it was used here as a control (tabl~ 1 gives the ingredients, %
on as-fed basis, of th~ three rations).

and 16.00 hours
t'1ere .gradually

period, to get

regimes: Anim~i~ were gr6up-f~d.' Feeds \'lere offered

for the' three rations' at 8.00

Animals fed on rations' (E) and (F)

to these rations over a seven day

Feeding
ad libitum

everyday.

introduced
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adapted to urea included in these rations. Refusals were

collected each morning r weighed and re-incorporated into the

day's meal. Daily feed intalce \lIas calculated for each' group.

l'later was offered, ad libitum,' t'Vlice daily. All animals were

weighed individually every \$leelc'after an ,overnight· fasting.

. sampling end analyses proceduro: Feed arid hand-grab faec~l

samples vIera randomly taJcen at lO-day intervals. Collected

samples were weighed; oven dried at 10SoC, re-weighed and stored
at· -2 aOe for analyses. ;~.

ChSimical analysms:' Dried feed and faecal samples were ground
to pass a 1 mID. mesh using a Christy-Norris mill." . Ground'dried

samples \-Jere re-dried before \'leighinq for chemical analyses~" .'~:""

nnulytic21 nethodm: In vitro dry matter disappearance

(IVDHDl (Tilley. and Terry, 1963) of feeds, proximate 'analysis

(A;O~]iA·.·C. ~) 1980) I cell 'fall constituents (Goering and Van Soest,'
1970l:,' and "gross energy (GE) usirlg oXygen bomb 'calbrimeter (model

1341) ~ "1ere carried au·t in both:feed and faecal satnples.
. ,.

Digesti.ble energy (DEV, and metabolizable (ME) tiere computed

from.··· the GE' ··values. Total digestible nutrient.s : (TDN)' were

estimated from":the.··· DE values';~:by assuming. 1 leg. of· TDN:: as equal to

4 .·4I·[cal DE according to NRC, (1976)."' ."

statistical G.iic~lY'19tD9:<;. Data for both trials l"ere· finally

pooled, and adjus'ted to metabolic body vleigh'c (Wo•75) • It was

then analysed: as a:' 2x2~1:3)c1'O'-. factorial using···a ·completely

randomized design (2 seasons versus 2 systems of management with

3 rations and 10 animals per treatment) 'according to steel'':'and

Torrie, (1980).

!.•

t:: :'..~ .~ -:-; ,'" "
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RESULTS

Cl1emical composition oftbe rations: Table 2 shows that
rations (E) and (F) contained lower protein and energy (low EE

contents) than ration (G). However, these two rations were

bulkier (high NDF) and of lower DM contents. Moreover, these two
rations (E and F) were of high . ash contents, indicating a
probable soil contamination of the by-products used.

Nutritive value of the rations: Digestibility coefficients
and nutritive value of the three rations are given in table 3.

IVDMD,. :.,cell wa.ll and energy digestibilities of rations (E) and

(F) were.significantly lower than those of ration (G}, (P<O.Ol).

They were'also significantly low (P<O.05) in Dep," DEE, and energy

contents (DE, ME and TON).

Animal performance: Although the by-products rations
resulted in relatively lower gains in comparison to the control
ration during both seasons and under the two. systems 'of
management (~able 4) the 4ifferences were not· significant

(P>O.05). However, it is interesting to note that comparable

animal performance (DM intake; LW gain and FeR) resulted from

feeding the three rations .(P?O.05). : Seasons and management
systems appeared to exert no effect.on· animal performance

(P>O.05) even though animals finished during the normal· season
and under the semi-modern management system appeared to perform
relatively better in.comparison to the other treatments.

Animals finished on the concentrate (G) needed relatively

shorter .' time to attain market weights (3-4 . weeks) , while those
finished on the by-product rations (E and F) required relatively
longer periods (7-8 weeks).

Feeding of

decreasing cost

agro-industrial by-products resulted

of finishing (cost of feed/kg LW gain) by

7
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and 26. ~%' in the 210rmal season and 23.5 coUld 1.3 '.3% in the dry

season under the traditional and semi-modern systems,
r~spectively (table 4). Cost of feed (cost/kg ration) was
reduced by an averaqeof 43.1%, when using agro-industrial by-.

product based rations relat~ve to that of sorghum grain based
ration ('t.a):)l.e,51.

',.' -J

DISCUSSION

Feedlot finishing of beef cattle in the Sudan is
traditionally practised around consumer centres and export
terminals. Feeds used are based mainly on concentrates
particularly sorghum grains, which is the staple diet of the
majority of the Sudanese people (Ahmed gt. .el., . 1985). In recent
yearsH"however, and particularly in the drought season of
1984/85,· attention was focused on aqro-industrialby-products as
feed resources for ruminant animals. Fortunately, over 10

mill~on tonnes of these by-products are produced annually in the
Sudan (A.O.A.D., 1983), but tbeir potential has not been
exploited (EI-Hag and Kurdi, 1985).

DCP and energy values of the traditionally used concentrate
ration (G) were higher than' optimal. ~is indicated a wasteful
use of protein and· energy: feed, and reflected the lack of
technical know-how by ,the feedlot owners of the scientific
nutrient.requirementsforfinishinq beef cattle.

IVDMD, cell wall. and energy diqestibilities of the by
product rations. were significantly lower than in the control
ration (G) (P<O.01). This could be attributed to the high cell
wall and lignin contents oftherat'ions (Van Soest, 1982 and
Reeves III, 1985). The low DCP and enerqy values of the· by
product rations (E) and (F) were expected due to the intrinsic
characteristics of agricUltural by-products used. Nonetheless,
the resulting protein and energy of these two rations were
optimal for finishing mature beef cattle and they were in line

8



w~th t~e specifications of the NRC, (1976). This may be ascribed

to, the. inclusion of urea '(1.75.%) and molasses (20%) in these

rat.ions,~ and their respective effectiveness in rectifying CP and·

en~rgy qontents in these by-products. Supplementation with urea·

an~ ~olasses, per :§g, could be the probable cause ~or ~the

relatively similar animal performance resulting fromfeeding.~~by

products in comparison to those fed on the concentrate ration.

Potter at aI, (1985) and Umoh, (1983) reported improved animal

performance when feeding urea-molasses supplemented by-products

rations:.· .'
! .~. .

;') .. '

. There. was .no ;effect or evidence of interaction between·

seasons" management systems and ration~· fed on animalperf'ormance

(P<O .05).. ,. This could be attril:>.ut:eq, to .the' fact that· these'

animal~, being ·Zebu, ,. are well adapt~d to tropical environments,

h~nce shade and shelter are of relatively limited effec.ts ... 'in

improving ani~al.performance.

'f·.

CONCLUSION

The results of this stUdy indicate that:-

. * Agro-industrial by-products- based rations are eff~ctive.in

..replacing high grain rations for finishing beef cattle.

* Under the conditions of the stUdy in the Sudan', cost of

feed is reduced by 43.1% and cost of finishing by 2'5.0%

when using by products rations, although it takes about 4

weeks longer to achieve ma~ket slaughter weights.

* Feedlots owners lack the technical know-how of scientific.

finishing reqllirements. of:· their beef c.attle,· hence

extension is ,badl~needed.to introduce low cost packages

.using PYrproducts whiqh·. q;r-e cheaper and about as effective

as concentrate rations~,.

9
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Table 1: Ingredients (% :'onas-fed basis)' of the three
rations used in the study.

Ingredients Ration (E) Ration (F) Ration (G)

Sorghum grains '15.0 15.0 59.0

Wheat bran 30.0 30.0

Berseem hay (Medicago
sativa)' 7.5 7.5

Sorghum straw 24.75

Groundnut hulls 24.75

Molasses 20.0 20.0

Cotton seed cake 50.0

Urea 1.75 1.75

Common salt 1.0 1.0 1.0

Total 100.0 100.0 100.0

12



Table 2: Chemical composition (% DM--:-basis) of the rations
used in the study.

t:"'.'.tZ

Item (% DM-basis) Ration (E) Ration (F) Ration (G)

Dry matter (OM) 8..8.• 7 88.91 .93.96
.... a ~ '".. ;

Organic matter (OM) . 80.0 79.33 88.46
I. "./ •

Crude protein (CP) 15.0 15~55 21.83

Crud fibre (CF) 14.9 15.81 14.81

Ether extract (EE) 1.9 2.22 4.74

Nitrogen free
extract (NFE) 59.4 45.75 47.08

Ash 8.7 9.58 5.65..

Neutral detergent
fibre (NOF) 65.8 70.28 5.0.• 0

Acid detergent
fib,re (ADF') 24.3 27.05 26 •.~}

Hemicellulose 41.5 43.23 23.46

Cellulose 26.6 20.18 20.71

Permanganate lignin 4.6 4.48 3.96
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Table 3: Digestibility coefficients and nutritive value
of the rations used in this study.

Item "Ration (E) Ration (F) Ration (G) SE

(Meal/kg)

In vitr~ DMD (%)

Digestible CP (%)

Digestible EE (%)
Digestible CF (%)

Cell wall
digestibility (%)

Gross e~ergy (Meal/kg)
Energy digestibility, (%')

Digestible
energy

Metabolizable
energy (Meal/kg)

Total digestible ..

nutrients (TDN) (%)

62.3a

S.Sa

1.7a

8.la

60.0a

9.Sa

2.0a

,.,a

55.4a

69.2b

lS.7b

4.3b

6.,b

63.Sb

4.5
b70.0

69.Sb

±1.3

±l.l

±O.2
±O.5

±1.4

±O.3

±1.4

±0.4

±O.2

Means in the same row v/ith different superscripts differ
significantly.

(P = 0.01 .and/or P = 0.05) .

.~
;,

~. .. '.'

:.~.~ "Of;

14



'fable l:-: Avera~e ?erformance data of feedlot beef cattle as itffected'by rations t

season of finishing and system of managemeht.

NORMAL SEASON DRY SEASON
(Winter) (Sumtl!.er)

Traditonal system Semimodern system Traditional system Semimodern system
PARAMETERS

Ra.tion Ration Ration . Ration Ration Ration Ration Ration Ration Ration Ration' Ration SE
(E) (F) (G) (E) (F) (G) (E) (F) (G) (E) (F) (G)

Number of Bulls 10 10 10 10 10 10 10 10 . 10 10 10 10
Days on test 70 70 70 70 70 ' 70 70 70 70 70 70 70
Average Initial

Liveweight/Bu11 (kg) 283.6 283.6 284.3 ,311.Q 310.5 311.0 311.1 311~1 310.9 321.0 321.0 320.5 '±1.09
Average Final

400.6Liveweight/Bul1 (kg) 364.1 329.9 369.9 .. 386.5 424.0 386.7 350.3 397.3 395.9 378.0 434.5 ±1.56
Average Total
Weight gain/Bull (kg) 80.5 46.3 85.6 89.6 76.0 113.0 75.6 39.2 86./:,. 74.9 57.0 114.0 ±1.02

. Average Daily
;-L Gain/Bull (kg) 1.15 ~.66 1.22 1.28 1.09 1.61 1.08 0~56 1.23 1.07 0.82' 1.63'±O.16U1

Average daily OM
intake/Bull (kg) 9.70 8.16 8.58 10.10 10.34 11.04 9.20 7.68 8.89 10.52 9.50 10.58 ±O.29

Average daily DM
intakelkg 0.75\1 (kg/kgO.75) 0.12 0.11 0.11 0.12 0.12 0.13 0.12 0.10 0.11 0.12 0.12, 0.12 ±O.03

Feed Conversion
Ratio (FCR) (kg feedjkg G.) 8.43 12.36 7.03 7.90 9.49 6.85 ' 8.52 13.71 7.23 9.83 11.59 6.49 ±O.44

Cost of Finishing
(LS*)(cost of feed/kg gain 4.22 5.44 5.69 3.95 4.18 5.55 4.50 5.90 6.80 5.60 4.98' 6.10

Improvement in Cost
of rations(E) and (F)
relative to (G) (i) 25.83 4.39 28.83 24.39 33.82 13.24 8.2 18.36

Average improvement in .- ..

cost of finishing of
(E) and (F) relative
to (G) (%) 15.11 26.61 23.53 13.28

No significant main effects for rations, systems of manl:lgement' :and s~asons of finishing, or
*interactions, were detected (at P - 0.05).

LS 2.93 - 1.00 US$ (agricultural rate).
: ... "



Table 5: Prices of rations' ingredients during the normal
season (August, 1984) and the dry season (March,
2985) in Sudanese pounds(LS)*

=-t;='Wy1ftt' n::::

Ingredients Normal" season dry season

ts/tonn'e .. - LS/kg.
. J.:":;.' >. .-';

'LS/tonne LS/~~.

Sorghum grains 1290.0 1.29

Wheat bran 215.0 0.215

Berseelll hay 2000.0 2.0

Sorghum straw 275.0 0.275

Groundnut hulls 54 .. 0 0.054

Cotton seed cake 360.0 0.36

Molasses 70.0 0.07

Urea 460.0 0.46

Common ·salt· 100.0 -- .. 0.1

1420.0

215.0

2140.0

437.5.

64.0

480.0

70.0

600.0

210.0

1.42

0.215

2.14

0'.4375

0.064

0.48

0.07

0.6

0.21.: "

LS 2493 = 1.00 US$ (agricultural rate).
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Toole 6: ?riceG of rations/100 ka in (LS).
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3. RESEARCH BRIEF

SORGHUM BRAN SUPPLEMENTS FOR SHEEP AND GOATS

Jess D. Reed

ILeA Addis Ababa

Bran' from two high yielding sorghum varieties, one bird

resistant (MW5020) and one non-bird resistant (Melkamash) were

compared as supplements in diets for sheep and goats. Two levels

of supplementation were used (150 and 300 grams per day). Growth
rate was measured over a 90 day period.

Sheep had a greater rate of gain than goats Table 1. There

vias···· no" significant 'differences betvleen the varieties at the 150

gram level of supplementation. However, growth rates were over
20 grams per day'greater for Melkamash as compared to'MW5020 at

the 300 gram level (Table 1). 'The 300 grall1level of MW5020 gav~

similar growth rates to either vari.ety at the 150 gram level.

Supplementation with 300 grams per day with bran from MW5020

lowered hay intake.

Table 1: The effect of variety and level of sorghum bran on

the growth rate of sheep and goats.

Species Rate of gain (g/day) __

Melkamash'---- ----
""'" Mw5020----- -----

i' 150-- ---
Mean i SE

300-- ---
Mean " SE

150:300-- --- ---
Mean SE . 'Mean SE

'Sheep

Goats

'28.6

13.2

3 .'1 . .; 5"3 • 7

4 .. 4 38.7

3.1

4.4

: .
:30~8

" l'4i2'
3.1

4.4

33.1 3.6
·fa .6' 3.1
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Sorghum production is limited by bird damage in the semi
arid areas of Africa. Bird 'resistant varieties contain tannins

in the grain pericarp which needs to be removed in order to

improve their.food value for human consumption. Crop breeders

are selecting for bird resistance and milling equipment is being

developed. Sorghum bran from bird resistant varieties may become

an important agro-industrial by-product with potential use for

animal feeding. The results of this trial indicate that bran
from bird resistant varieties may have an adverse effect on the
productivity of sheep and goa,ts at high levels of supplementation

but co~ld'bf; useful: at 10\'1· to 'modera<te levels •

. "".,'

4 • ABSTP,J\CTSOF RESEARCH PAPERS

4:<.,1"; Abstract from': Animal Research and Development 15 (1982) 79-90
.,1. .

.' .TANNIN CONTEliTS OF· AFRICAN PASTURE .PLANTS: THEIR

EFFECTS ON ,ANALYT'~CAL DATA· MID 111 VITRO ,DIGESTIBILITY'

Mahamadoi1: :Diagayete

and

Wa.l ter Buss

Institute' of Animal Nutrition'

aniv:e.rsi ty·.of Hohellheim

Photometrical tannin determinations yielded extraordinari1y

high values for some West African pasture plants (4 samples, more

than 20% of DM).. Gallic acid t-ias taken as the standard •

......:::..: ..

Significant re_~ai::~91!~~ips existed between cr~¢le. ~at conteJ).t;

and total phenolic compound content and between the ',content of

crude protein in the'. acid detergent fibre (van Soest) and the
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tannin content. The NfE fraction contains the other phenolic

compounds in a~dition to part of the lignin.

As the highly significant logarithmic'relationship between

in vitro digestibility of protein and the tannin content
demonstrates, knowledge of the tannin contents of West African
pasture plants is extremely important~ The extremely low

digestibility coefficients for the crude protein of Acacia albida
and Adansonia digitala' leaves, as determined in dtgestibility
tests with wethers, can primarily be explained by the tannin

contents of these leaves. The results therefore indicate that

some leaves are less suitable as protein supplement for farm

animals than might be expected from their high crude protein
content.

4.2 Animal Feed Science and Technology, 15(1986) 95-100

Elsevier science Publishers B.V., Amsterdam 
Printed in the Netherlands

THE VALUE OF BANANA STALK AS A FEED FOR GOATS

v.s. Poyyamozhi and R. Kadirvel

Department of Animal Nutrition, Madras Veterinary College,

Madras - 600 007 (India)
.'., ~ :. .... .

Ten samples of banana stalk of different varieties of

unknown" origin and one sample of robusta (MUSa' Ca\;end~sh.i.,~ 'vlere

analysed for proximate composition and fibre fractions. On
average, the stalks contained 9.8% dry IiU:ltter'" (DMlariCf:::g. 8%"cr~de

protein; 31.7% crude fibre, 35.2% celltilOSe,'lB~·i%,h~~.iceli~10se,
and 9.2'% lignin fn DM. The stalk ;'of robusta had si11111a:r values.
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A 45-day feeding trial was conducted with three adult

fistulated goats. The banana stalk provid~d 22% of the total dry
matter consumed. The body weight of the bucks and the bacterial

and protozoal populations of rumen li.quor were recorded. Studies

of digestion in vitro revealed that 50% of the total dry matter

of ·the ground banana stalk disappeared after 24 h fermentation.

The digestibility of cellulose, NDF and ADF after 24 h

fermentation was 25.2, 28.7 and 19.5%, respectively. Af~er 48 h

fermentation, the dry matter digestibility was increas~dto

52 • 3 %,' NDF to, 41 • 0% and ADF to 39. 6%•

4.3 Animal Feed Science and TechnologY8 15(1986) 183-187

Elsevier Science Publishers B.V., Amsterdam 

Printed in the Netherlands

NUTRIENT AND AMINO ACID COMPOSITION OF LECUCAENA

LEUCOCEPHALA (~~1.) de WIT

T.E .. Ekpenyol1g

University of Ibadan, Division of Nutritional Biochemistry,
Department of ~1imal science, Ibadan (Nigeria)

Leaves and dry seeds of Leucaena leucocephala (Lam.) de Wit
contain protein ranging from 25025 to 30.B1%. Dry seeds have

higher levels of fat (7 .. 24% than leaves. (6.61%). calcium,

phosphorus' and potassium appear to be ade~~ate. Leucaena seeds

are rich: in isoleucine (8 .. 0 g kg-1) and have a greater'. content of

lysine, leucine, proline and' serine than soya bean proteins
(10.8. ,15.3, 9.1 and 11.9 g kg-1 , respectively). r1''\>10 peaks of

unknown amino acid-like compounds \'lith calcUlated of 26.05 and
-10.90 9 kg •
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4.4 Animal Feed Science and Technology, 16(1986)25-35

Elsevier Science Publishers B.V., Amsterdam 

Printed in the Netherlands

EFFECTS OF SUPPLEMENTING A WHEAT STRAW DIET WITH UREA
. .

OR ,A UREA-MOLASSES S'LOCE AND/OR COTTONSEED HEAL ON

INTAKE AND LIVEWEIGHT CHANGE OF LAMBS

I.B. sudana1 and R.A. Lang

Department of Bi'ochemistry and ':Nutri'tion, Faculty of Rural

Science, University of New England, Armidale,
NSW 2351 (Australia)

1present address: FAPET,'Universitats'Udayana, Denpasar,

Bali', .Indonesia •

A feeding experiment was, conducted in which lambs were given

a basal diet of wheat straw plUS 0.5% mineral mixture,

supplemented-with either 2 ~5% urea, 150 9":day-l'cot~tonseedmeal

(CSM) , 2.5% urea + 1:50g- 'day:""l CSMr urea·.....molasses block (ad

libitum) alone or with 150 9 CSM.

Supplementation of the basal diet with the :urea-molasses

block . increased straw',dry-ma'tter intake by lambs ·significantly

(P<O.OOl) from 333 to 420 day-l ,and a' liveweight'l:oss of 53 q

day-Ion ,t·he b.asal diet was improved to a'liveweight ,":c1ain~ 'of 10 q

day-1 .. , 'Supplementation with CSM, alone or CSM plUS urea increased

straw ' dry-matter intakefroin,' 333 to 439 9 .. Clay-l and' consequently

converted a mean liveweight. loss of 53' 9 ,ci!riy.";"l 'on the basal diet

to mean liveweight gains of 38 and 40 9 ;d~y-i'.·' The combined

supplement ofCSM and urea~molassesblockfurth~~, increased straw

dry-matter intake to 475 g' day-1 and lamb livewe:i,cj;n~ gain to 90 9

day-l. The' supplementation of 2.5% urea alone' "'did not affect

either straw intake/or livevleight 'gains. The use of the urea

molasses block as a urea 'supplement was sup'erior:to., urea alone'.
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The digestibii·ity o'f straw as' indicated by the'10::3"8 of dry matter

from straw in nylon bags in the" rumen "las increased by

supplements of protein meals, but was highest when the urea-

molasses block was also consumed.
.! .....

',' -......',' ..... ""~ '.~:>:", '

Wool growth was incre'i:\:se"d by 6'0% abbve' "that. on :'the basal

diet by supplementation with the' protein or protein plUS

fermentable-N sources.

4.5 Animal Feed Science and Technology, 16(1986) 99-107

Elsevier'Science Publishers B.V., Amsterdam 

Printed":in" 'the Netherlands

THE INTAKE AND DIGESTIBILITY 'BY SHEEP OF OAT STRAW
;. ~~ ::: ... ~ -.~

AN"ti' MAIZ'E'STOVER OFFERED WITH DIFFERENT LEVELS ..'

OF lIOUG (GUIZOTIA ABYSSINICA) MEAL

M~ H. Butterworth and' A. M6sl'"
r .... :: .

'In'"terIiati"onal Livestock Centre for :A~if.J;~'; ii/a. Box 5689, .- :.::~';-
'. :-:.. ~

Addis Ababa (Ethiopia)
. ,

In two experiments, noug meal was given to groups of five

cas'tr'atecf male sheep to provide 14, 26 and 40% o'f 'd1et~""'h'~~ed on
, : " ,,:., , , " "'. "',' :,::', 'j ',: ~ '. n " . ,:~" , ' '.

ma-ize' stover' and 18,' 34 and 45% of diets based on oat straw, both

rough'ageii tie.lncj' 'giv~n ad libitum. Two period~, e~dh of "7 day~',
vlere/' 'used: 'for 'the determination of total dry matter C=D~l>: int~ke

,'.. , ' , " • ' ::, J.

and': :digestibility by total collection. Nitrogen balance and
.,.. ". ' .. "..

rumen: 'NH3 , 'concEintration vle're also determined.', The cereal straws
were each 'given: without supplement' to orte' grou~' 'of: '~heep.' ::." . :;.,

. ~ .'

The intake':' o'f ,·the roJ~il~ges \'!hen :'ti{v'en alone 'VIas s imii~r but

the apparent di9Efs·tibilit~i·'6f'·cell wall- co'n'stituents' w~s 'higher
. ".' / i.~.. ."f~" ...,.. . : • :.~' : ',' r 9; ; ',' .. ; '. . •. .1

for' the maize'" ·:stover···;thari for the oat strav,..'·· .. The apparent

digestibl'lity of N wa~ negat:ive 'for 'both' '·strat·;s'. 'rr!he' ~ddition of

nOtlg meal caus~d 'an incre'a'~'e in total'Dlo1 'intake of~the complete
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•

diet but this was accompanied by a decrease in the" intake of the

cereal straw. The intake of NDF was~imilar in ali the di~ts

studied but there was a small but significant decr~ase in intake

of both diets containing high levels of noug meal. "with both

roughages the addition of noug meal significantly increased the

digestibility of' DM, organic matter (OM) and most cell tAlall

c6ns"tituents. The return attributable to noug meal 'diminished as

its rate of inclusion increased and the relation could best be

described by an equation of the form y = a+b log x. There was

strong evidence of a positive associative effect of the rioug meal

on the digestibility of the cereal straws. The digestibility of

the various components of noug meal was calculated by difference

and the high values obtained provided further evidence of an

associative effect. Nitrogen digestibility, rumen NH3 , and N

balance were all increased by the addition of noug meal.

Maintenance requirements for N calculated by regression of N

balance on N intake were lower than recent recommendations. The

addition of 15-30% of rioug meal to the cereal straws studied

would be expected to provide a production ration for ruminants.

4v6 Animal Feed Science and Technology, 16(1986) 179-186

Elsevier Science Publishers B.V., Amsterdam 

Printed in the Netherlands

PALM KERNEL MEAL AS A FEED FOn·POULTRY. 18 COMPOSITION

OF PALM KERNEL MEAL AND AVAILABILITY OF ITS

~~INO ACIDS TO'CHICKS

o. C. Ontvudike

Department of Animal Science, University of Ife,

Ile-Ife, (Nigeria)
, ~ 1

.... , This' paper examines' the possibility of using palm kernel

mbal to replace groundnut cake in poultry diets~' Palm kernel and

groundnut cake samples" were compared in terms' of chemical
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composition~ amino acid dont~nt and a~ino' acid availability to

chickens. Palm kernel meal samples showed deficiencies in more

of 'the essential amino acids than the groundnut cake. While the

overall amino acid availability'value for groundnut cake (91.1%)
was significantly (P<O.05) higher than that 'of palm kernel meal

(83.3%) most of the amino acids in ' palm kernel meal except

valine, glycine and proline hadrivailabilitivaiues greatet th~ri
y ~ ,.; •

85% and could therefo£e"be iegarded as highly availabl~c It

appears that fo~ palm ke~nel meal to:~ffectiv~ly replade

groundnut cake in poultry diets, it needs to be combined with

other protei~ sources in order to 'irtcrease dietary levels of some

of the deficient amino acids.

4.7 Animal' Feed Science and Tech1!ology,' 16 (1986) 187-194

Elsevier Science Publishers B.V., Amsterdam 

Printed in the Netherlands

PALM KERNEL 1·1EAL AS"1\ FEED, FOR POULTRY. '2 If DIETS

CONTAINING PAU~ KERNEL MEAL FOR STARTER AND

GROWER PULLETS

o e C. Onv/udike

Department of Animal Science, University of Ife,

Ile-Ife (Nigeria)"'

Two experiments were c'arried 'out to establish the level at

which palm kernel meal can replace groundnut cake in the diets of

starter and grower pUllets and also to investigate the carry-over

effect of palm kernel me.al given during the growing stage on

laying performance.

with starter pullets, palm kernel meal protein could replace

up to'~60% of the protein su~pii~d by groundndt~'cake without any
deleterious effect on their performance~ This level" of
replacement, amounted to 34% of palm kernel meal. Beyond this
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level the rate of gain was significantly (P<O.05) reduced and

feed/gain ratio significantly (P<O.05) increased. The

replacement o£ all thegroundnut cake protein by palm kernel meal

in the'diet of grower pullets did not significantly affect any of

the parameters measured. Cost of feed'~'kg-~'?gain decreased as the

level of palm kernel meal increased. The palm -kernel meal in the

grower~ diet' did not' significantly affect the rate of egg

production, egg weight, weight of first egg dropped and feed

intake.

4.8 Animal Feed Science and Techn'o'logy, 16(1986) 195-202

Elsevier Science Publishers B.V., Amsterdam 

Printed in the Netherlands

, PALM:!' KERNEL' MEAL AS A FEED FOR POULTRY.. 3'. REPLACEl.fENT

OF GROUNDNUT CAKE BY PALM KERNEL MEAL IN BROILER DIETS

o. C. Onwudike',

Department of Animal Science, University ot-> Ife,

Ile-Ife (Nigeria)

A total of 528 Ross broiler birds were used in two

experiments to establish to what extent palm kernel meal can be

used to replace'groundnut cake in the starting and finishing

diets of broi1er-:.;,chickens and tos'tUdy the effect of such

replacement on rate of gain, cost'cS'f production 'and carcass

characteristics. 'For both thestafte'r' , and finisher broiler

birds, palm kern~l meal could be ~s~d t6'ieplade rip to 60% of the

protein furnished by groundnut cake in the control diet without

any significant differencesin·'product~ion. :' The starter birds

were,:,able to utilize up to 28% of palmkernel'meal' without any

significant effect on performance. Abov~' this' l~vel' rate of

grain and feed conversion value significantly (P<O.05) declined.

The finishing birds were able to utilize up to 35% pa:m kernel

meal without any significant effect on performance. Beyond this
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level there was a significant (P<O.05) fall in ~ate of gain and

feed efficiency~ Abdominal fat signi.ficantly (P<O.05) decreased

as the level of palm k~rnel 'm~al fed increased while the gi~zard

~eight significantly (P;O.05) 'increased.' Cost of feed deqreased
, .. ' ',; 1 ",

as th~ ~alm kernel meal level increased and the results show that

the use of up to 35% bf palm kernel meal in the diet of finishing

broilers will reduce cost of production, improve feed efficiency

and'als6reduce the fat component of finished broilers.
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1. The Fourth Annual Workshop

The theme of the Fgurth Annual workshop was on "OVercoming
cons'traints to the efficient utilization of agricultural by-products
as animal feed". It was held at the Institute of Animal Research,
Mankon, Bamenda, The Republic of Cameroon, from 20th - 27th October,
1987. The workshop was co-sponsored by the International Livestock
Centre for Africa and the International Development Research Centre,
Canada who are the funding agency for ARNAB.

The workshop was opened by His Excellency Mr Abdoulaye Babale,
Minister of Higher Education and Scientific Research of the Republic
of Cameroon. Dr Emmanuel D. Tebong, Director of the Institue of
Animal Research, Cameroon officiated the opening ceremony.

The Steering Committee of ARNAB would like to record their
appreciation first to His Excellency Mr Abdoulaye Babale for sparing
his busy schedule to bless the workshop and for his wise and
encouraging words and for his hospitality to a gracious treat to
dinner to all the workshop participants. The Steering Committee
would also like to express their appreciation to the workshop hosts,
the Institute of Animal Research, Mankon, Bamenda. In particular we
would like to express our gratitude to the Director Dr Emanuel
D.Tebong and to the station Manager Dr Ruby Fomunyam and to all the
staff at the station who spent so much of their valuable time
assisting the Secretariat in the various aspects of the workshop
organization and also in playing host to the workshop participants.

The total number of respondents on the participation forms from 23
African countries was 74; some submitting two titles per form; giving
a total of 86 titles to select from. After careful scrutiny, based
amongst other factors, on available workshop time and funding status,
42 papers were selected for the workshop programme.
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~ Recommendations of the Four.th An~'lal Workshop

2.1 At the closing session Rapporteurs Report formulated into the set
of recommendations was presented by l-Ir Simba Sibanda. The Report
was discussed and adopted. The recommendations are.

2.1.1. The role. of small rwninants as important utilizers of by
products should be recognized. Account should also be taken
of their ,se~~ctive nature.

2.1.2. Caution should be exercised' in ex't:rapolating data from one
species. tp the next, e.g. goats v~ cattle, sheep vs cattle.
It is recommended that more production studies involving the
comparisC;>I\' of different species of equivalent physiological
maturity be' undertaken. '

2.1.3. Development of simple machinery such as choppers or chaff 
cutters would be beneficial in reducing by-product particle
size and assist in the harvesting process. Collaboration
wi th agricul tural enginee:rs on the design and use of
appropriate machinery is called for.

2.1.4. Transport is recognized as a major constraint, both on-farm
and on a regional basis where by-products may be located in a
different arca to livestock. This question will need to be
addressed and where applicable integration of crop and
livestock systems is recommended using a' Systems Approach.
It is also recommended that more thought must be given to the
t~ansference of technology to farmers and extension
personnel.

2.1.5. The limitations of conventional statistical methods in the
design,~' execution and interpretation of on- farm livestock

'. \'" .-,.
experiments needs to be addressed in order to come up with
appropriate solutions.

2.1.6. ARNAB members are urged to consult: expert statisticians or
biometrlcians for help in the 'design and analysis of
experiment~. 'tr.There expert advice is Ilotavailable in
National agricultural Systems (NARS) researchers may like to
send the~r research protocols/proposals to ILeA, through. the
ARNAB Co-ordinator for advice and possibly subsequent
analysis of data.···

2.1.7. The importance': 'of standardizlllg feed description through the
use ot:.. tqe, International Network of Feed Information
Centres,(INFIC'): system '''ould be desirable so that ARNAB
members.sp:ea.k the seune 1l1anguagetl. This would help to
unravel 'the causes of a lot of conflicting results on
apparently similar materials,. It ls suggested that ILCA/ARNAB
act as the coordinator for this: E~xcercise.

2.1.8. The need to collaborate lid th agronomists to get information
on grain stover ratios in order to obtain accurate
inventories of by-products 1.5 stressed and ~o get information
on the roles and!. effectiveness of multipurpose food crops.
Available data from FAO and from NARS should be used.
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2.1.9. Research on harvesting and storage of crop residues should be
encouraged and researchers pay attention to the economic,
labour, and other logistical problems which are likely to
arise.

2.1.10. Processing of crop residues can improve utilization and there
is a need to consider appropriate methodologi~s & tecnologies
for different situations and locations. Some of the
processing methods considered should include ensiling.
drying, alkali treatment if economical, and hydration~

2.1.11. Antiquality factors which may limit the utilization of
otherwise nutritive by-products need to be specified and
quantified to enable appropriate solutions to be found.

2.1.12. Supplementation of by-product with appropriate materials
has long been accepted as a way of improving utilization of
these residues. The materials which may be used include:

a) legume crop residues.
b) browse legumes, e.g. gliricidia, sesbania & 1eucaena.
c) forage legume, e.g. lablab, and others that may be

appropriate in the mixed farming system.
d) NPN and protein nitrogen.
e) energy e. g. molasses, bran, and other agricultural

industrial by-products such as oil cakes.
f) mineral supplements.

2.1.13 .."There is a need to study the possible anti - ·nutritional
factors of some materials under 2.1.12.

2.1.14. The use of by-products in non-ruminants feeding systems
should be encouraged, but consideration should be given to
toxic substances which may be passed, through animal
products, to human beings.

2. 1.15. Alternative and competitive uses of by-products should be
borne in mind so as to diversify research to other products
which show more potential as livestock feeds.

2.1.16. Finally. thereisa dire need to follow up recommendations of
workshops through ,early implementation. It is recommended
that ARNAB. secretariat expedite the circulation of
recommendations - perhaps within two months of the Workshop.
instead of waiting until the publication of the proceedings.
It is also noted that inspiteof reminders to the authors
only a few papers were trimmed to .thetheme of the Workshop
which wQsspelt out as "Overcoming constraints to the
efficient utilization of agricultural by-products as animal
feed". It is recommended that in future it is important to

'\ stick to the theme of the workshop to save time on editing.

2.2. Discussion of the Report

2.2.1. Members thanked the Rapporteurs for their comprehensive
Report.
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2.2.2. That the Co-ordinator collects names and addresses of possible
companies/centres that are likely to respond to the
recommendations on designing simple tools (recommendation No.

2.1.1. That the question of use of the INFIC system was in,
fact discussed at the Alexandria workshop in October 1985 and
the inview of the present recommendations the Co-ordinq.tor
puts a \'lrite - up on the INFIC system in the Newsletter for
members.

2.3. The Recommendations were'accepted and it was agreed that the
Co-ordinator circulates them to members that attended the
workshop 'and that these recommendations be published in the
Newsletter as well, for those that did not attend the meeting.

3. COCOA POD HUSK AS A SOURCE OF ALKALI FOR THE TREATMENT
OF MAIZE COB FOR aID1INANT LIVESTOCK FEEDING

By

A.K. Tuah. l D. Adomako,2 K. Otrusu-Aduomi,l and Felicia Y.'O. Ayeh2

ABSTRACT

Experiments were conducted to determine the efficacy of cocoa pod
husk potash for the treatment of maize cob for ruminant livestock
fe,eding. Samples of cocoa pod husk were ashed in a muffle furnace.
The water soluble salts in the ashes were extracted with boiling
water and the solutions were used to treat samples of maize cob. 5%
NaOH solution, 10% NaOH solution and plain water were also used to
treat maize cob samples. The 48hr dry matter disappearance (DMD)
values were determined using the nylon bag technique described by
Orskov et a1 (1983).

For the cotoa pod ash treated samples the 48hr DMD values
ranged from 20.61% to 32.17%. Tne 48hr DMD values were 9.33, 50.41
and 61.44% for the plain "Tater- treated, the 5% NaOH treated and the
10% NaOH treated samples, respectively. Thus compared to the plain
water treatment cocoa pod husk ash treatment significantly (P<O.Ol)
improved the 48hr DMD values of maize cob while the 48hr DMD values
of ,the NaOH treated samples t<lere significantly (P<O. 01) superior to
those of the cocoa pod husk ash treated samples.

----_ .. __ .. -------------------.--~----
1 Department of Animal 'Science, University of Science and Tech,

'Kumas i . Ghana.
2 Cocoa Research Institute, P.O.Box 8, Tafo, Ghana.
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INTRODUCTIOl:l

In many parts of the world, efforts are being made to look for
alternative feedstuffs to cultivated grassess and legumes for feeding
ruminants. Agricultural wastes, especially straws, have been
identified as alternative feedstuffs. In Ghana, maize cobs, for
logistic reasons, seem easier to utilize for feeding ruminants than
cereal straws. About 200,000 metiric tons of maize cob are produced a
year. The rumen dry matter degradebility (DMD) of maize cob is very
low, al though the lignin conten't is not very high (Tuah & Orskov,
1985).

The low m·m value of maize cob is due to the binding of
hemicellulose, which is the major component of the materia.l (46.35%,
Tuah and Orskov, 1985) with the lignin. To make an effective use of
maize cob as a feed ingredient, it is therefore necessary to
delignify it. Tuah and Orskov (1985) observed that NaOR and ammonia
were effective agents for de1ignifying it. NaOH is a very expensive
product in Ghana and urea, for generating ammonia, or gaseous ammonia
cannot be found on the market. Cocoa pod husk is very rich in
potash .. It is in fact used for soft soap manufacture in the country.
Most of the cocoa pod husk is left to rot on farms.

This trial was therefore conducted to determine the
effectiveness of cocoa pod husk ash as a source of alkali for
treating-ataize·cob. The major chemical component of the ash. was also
determined.

UATERIALS AND METHODS

EXPERIMENT 1

Treatment of maize cob:

Maize cob \'18S obtained from the Ghana Seed Company , Kumasi and was
from different Ghanaian varieties of maize. It was sun dried. The

maize cob was ground through a commercial hammermill with a screen
size of Bmm.

Cocoa pod husk was obtained from the Cocoa Research Institute
of Ghana, Tafo. The husk was dried in the sun. Samples of the dried
cocoa pod husk, weighing lkg each, were ashf~d. The ash, after
weiE~ing, was boiled with either 500m2 of lOOOml distilled water and
filtered. The normality of t:he solutions 'lIms determined by titrating
aga:f.nst IN HCL. Aliquots of the soluti.ons (40ml for the 500ml
solutions and 80wl for the lOOOml soluti.ons) \'1ere used for treating
the maize cob samples weighi.ng 14g each. Diluted aliquots of the
solutions (20ml of the 500ml solution diluted with 20ml of distilled
water t and 40m1 of the 1000ml solution diluted wi.th 40ml of distilled
water) were also used fo~ treating samples of maize cob (l4g each) ..
Samples of maize cob (lOg each) were treated with 10% NaOH solution
(lOml) or diluted 10% NaOH sol~tion (lOml plus ~Oml distilled .water).
There was a control plain distilled water treatment (lOg maize cob
treated with lOml of distilled t'later) .
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After the sannples had been treated, they "lere kept in
polythene bags for 48hr. They were then put in nylon bags and washed
with tap water till the alkali '!lUS removed. They were then dried at
105°C for 48hr.

Three rumen cannulated Djallonke' wethers (average weight I5kg) were
used. The type of cannual and the procedures for cannulation were as
described by Ganev et al (1979).

Feeding and Management :

The ,;ethers were kept in individual slatted-floored pens as described
by Tuah et al. (1985). They were fed ad libitum on freshly cut
rani.cum maximum grass. Water was provided in 10 - litre buckets.

Procedure for incubation for the determination of rumen dry matter
degradability (DHD):

Samples (2g each) of the treated maize cob were incubated in the
rumens of each of the three "lethers for 48hr. The types of nylon
bags and the procedures for incubation were as described by Orskov et'
a1 (1983).

Chemical }~alys1s

The untreated maize cob was:analysedfor ni. trogen (N)· by the
automated Kjeldahl method of Davidson etal. (1970)· and dry matter"
(DM) , by 'the method of AOAC (1975). It was also analysed for acid
detergent fibre, (ADF)t neutral detergent fibre (NDF) and lignin using
the method of Van Soest (1963) and Van Soest and Wine (1967). The
hemicellulose f cellulose··· and the cell .contents were calculated as
follows Hemicellulose - NDF - ADF; Cellulose - ADF - Lignin; Cell
Content - 100 - NDF.

Statistical Analysis

The data - were subjected to statistical analysis using' the two-way'
analysis of vs.riance (Snedecor and Cochran 1976).

EXPERIMENT .2

Determination of the chemical nature of cocoa pod husk ash :

Samples of cocoa pod husk were ashed in a barrel with both ends
removed. All the water soluble salts in the ash samples w'ere leached
and dry salt samples were prepared. The K2C03 contents of the salts
were determined by titrimetric methods. The pH values of the salt
samples and pure K2C03 were determined after dissolving 13g of salt
in distilled water: and making the volume to 100mI.

The quantities of salt or potash needed for large-scale
treatment of maize cobs were calculated after dissolving samples of
extracted salts In known quantities of distilled or tap water and the
pH and nOrD;1alities determined.
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RESUI..TS

EXPERIMENT 1

Chemical composition of the maize cob.

Table 1 contains the chemi.cal.._,Romposition of the untr~ated maize cob.

Table 1: Chemical composition o~ untreated maize cob

IDM
I

Ash ADF NDF Lignin Cellulose Hemice- Nitro Cell-I
llulose gen Contents I

193.27 1.96 47~6l 93.96 9.60 38.01 46.35 O~. 50 6.04 I

DM
ADF
NDF

Dry Matter
Acid detergent fibre
Neutral detergent fibre

Weight of cocoa pod huslt ash I normalities of cocoa pod ash solutions
and rumen dry matter degradability values of treated and untreated
corn cob samples.

Table 2 contains the ltleights of cocoa pod husk ash. samples,
normalities of cocoa pod ash solutions and the D1ID values of the
untreated and treated maize cob samples. The normalities of the
1000ml solutions were about half of the those of the SOOml solutions.

Table 2" ..:: Yeigh~s of cocoa pod ash, normalities of solutions J and the
DMD values of maize coh treated wi th cocoa pod as~,

solution, sodium hydroxide and plain water.

Weight of
co.coa pod
ash""(g)

112

110

109

li2

Volume. of
solution
(ml)

500

500

1000

''',: ~;

1000

7

Normality
sO'lution

2.34

. 1.11

1.17

Volume of aliquot of
$olution us.ed to
treat maiz~. cob

40ml (solution only)
20ml solution + 20ml
lIlnter

40ml (sollltioll ol'ily)
:!Oml solution + 20ml
"ater

30ml (solution only)
40ml solution + 40ml
water

80ml (solution only)
40ml solution + 40ml
water

DMD values
treatE!4
maize· cob

26.49a

20.618

25.07a

32.17a

23.78a
,

. 22.22~
. ,
30.06a

25.92a



10% Sodium hydroxide treated
samples

Water treated samples

10ml (solution only)
lOml ~olution + 10 ml
\later

10m!

61.44b

50.41b

9.33c

Values in the same column bearing different letters (a, b, c p) are
significantly (P<O.Ol) and (P <0.05 ) different.

Treatment of the maize cob with lO~ NaOH solution
significantly (P <0.01) improved D~ID value compared to cocoa pod husk
ash treated or water treated samples. Cocoa. pod husk ash treated
samples also had significantly (P< 0.05) higher Dl4D vulues than the
111ater treated samples. Decreasing the concentration of potash
solution by diluting with uater did not signifi.cantly (1'> 0.05)
affect the DMD val'.1es of the treated maize cob. Increasing the
volume of the solution without decreasing the amount of UaOH used did
110t significantly (P> 0.05) affect the DUD values of the treated
maize cob samples. There were no significant (P> 0.05) differences
between the animals with respect to DMD. The mean DHD values for the
three animals were 28.82%, 33.07~ and 28.25%.

EXPERDmNT II

Chemical natura of cocoa pod husk ash .

The water soluble salts accounted for 38-40Sj of the ash. The pH
values of the salt solutions were 11.20, 11.75, 12.60, 13. 10 and
li.8S for light brown, dirty white, ~nlite. and blue - green coloured
cocoa pod husk ash salts e:llnd pure K2eoS respectively. The K2C03
contents of the cocoa pod husk ash salts were 84.80, 82.43 and 73.66~

for the lI1hite, blue- green and light brown salts respectively. "The
calculated amounts of Sl:.llt or ash for large • Beale batch treatment
are shown in Table 3.

DISCUSSION

Treatment of the maize cob \'lith NaOH comp'a.r(~d \1l'dth the treatlDeut with
water improv"ed DM!> value 'by abou.t 499% whil(;l trlz,lnlt/ijlE~nt 'Vlith COCfJt& pod
h.ush ash solutions :tmproved it by about 176%. :r'hiSlc:ocoa pod hu'Sk ash
solutions W(l~re not as effective as the Ncl.OH soluti.4:J'1l1 ira delignifying
the maize cob for one rnai.n reason . K2CO~J' ~Jrhlch i.s the main compound
:l.n the cocoa pod husk ash solutions, is Iwt tlf.~: ~~tl:()ngly alkali.ne as
NaOH.
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Table 3 Data for preparation of sou1utions from ash or potash salts
extracted from ash of cocoa pod husk.

Sample Weight of Sample
(gil)

Normality pH Weight of Weight of
sample kg/ Ash kg/2001
solution solution

2.60
2.6
2.6
2.54
2.6
3.0
2.5
2.59

150.-07
157.14
157.66
156.62
155.85
182.83
185.00
153.40
153.30

* Subscript 1
* Subscript 2

2.7 11.70 30
12.20 31.42
12.50 31.53
12.70 31.20
12.70 31.17
12.90 36.40
12.80 37.00
13.10 30.68
13.10 30.60

distilled water solution
tap water solution

78.55-82.68
78.82-82.97
78.00-82.10
77.92-82'.02
91.00-97.36
91.00-97.36
76.72-80.73
76.50-80.52

A - light brown coloured salt
B - Dirty white coloured salt
C - White coloured salt
D - Blue - green coloured salt.

It is doubtful that increasing the quantity of K2C03• from
cocoa pod husk ash for treating the maize cob might improve the DM»
value to a greater ext.ent ~han was obtained in this trial. The mean
calculated amounts of K2C03 used to treat 19 of the maize cob were
0.25g and O. 125g for the undiluted and the diluted solutions
respctive1y. while the amount of NaOH used was O.lg of maize cob.

Nangole et al. (1983) improved the in vivo dry matter digestibility
of maize cob from 44.7± 1.6% to 61.6 ± 2.7% with Magadi Soda (0.09g
Na2C03' NaHC03, 2H20 1 I g maize cob) treatment. The dry matter
digestibility for NaOH (O.045g/lg maize cob) treated maize cob was
54.2 ± 2.0% in the same report.

The DMD values obtained in this trial were. less than the
values obtained by Tush and Orskov (1985) for the same type of maize
cob. They reported 48hr DMD values of 34.4, 42.5 and 82.4% for water
treated, ammonia treated and 10% NaOR treated samples respectively.
The lower values obta.ined in the present trial could be attributed to
the large particle s:l.zes of the samples (8mm screen) compared with
the particle sizc~s (2.5 mm screen) of the samples used by Tuah and
Orskov (1985). The s\u:face a.reas of the samples exposed to the rumen
microbes were reduced with the larger particle sized samples.

CONCLUSION AND PRACTICAL APPLICATION

Cocoa pod husk ash treatment was not effective as NaOH treatment in
delignifying maize cob although it improved its nutritional value
over plain water treated samples. A further experiment is being
conducted to determine if cocoa pod husk ash treated samples will be
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able to supply the maintenance energy requirements of the local dwarf
sheep, when fed as the main ingredient in a ration as the method for
extracting potash from cocoa pod husk is suitable for large - scale
bc:ltch treatment of maize cobs.
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GENEROUS FEEDING TO ALLOW SELECTIVE FEEDING

UPGRADING OR

E. Owen, R.A. Waheda R. Alimonb and W. EI-Naiemc

Department of Agriculture, University of reading,

Earley Gate, P.O.Box 236, Reading RG6 2AT, UK

ABSTRACT

Population growth will accelerate crop - animal integration,

creating a need for stall feeding systems for goats and sheep

based on crop residues, especially on small farms. Five

a Permanent address

b Permanent address

c Permanent address

University of Mosul, Mosul, Iraq

University of Pertanian Malaysia, Serdang,

Serdang, Selanger, Malaysia

Gezera Board, Barkat, Sudan
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experiments with goats and two with sheep

small ruminants to 'stall - graze' long

increase intake because of selective feeding.
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required.
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rejected straw
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1.2 SMALLHOLDER LIVESTOCK PRODUCTION

IMPROVED TECHNOLOGIES

CONSTRAINTS ON THE ADOPTION OF

Emmanuel N. Tambi

Institute of Animal Research, (IRZ) Bambui P.O.Box 80, Bamenda Cameroon

ABSTRACT

This study made use of information collected from a formal survey of

sheep and goat farmers in the North West province of Cameroon to test

the hypothesis that the ability of a farmer to adopt a particular

technology with 'which to increase production depends on the resources

of the farmer, hisfher socio-economic characteristics and

expectations as well as factors outside his/her own control.

The framework of analysis was based on a multistage economic

model of the adoption process relating to agricultural innovations.

A general probit function was estimated by the method of maximum

likelihood to derive coefficients and probabilities of explanatory

variables likely to influence farmer attitudes towards increased

sheep and goat production.
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Estimated coefficients showed that cur~ent herd size.

available pasture land, housing and fencing facilities, current

income from sales, and market price for sheep and goats had

significant effects on the ability to increase sheep and goat

production through adopted technology. The variables family and

hired labour. age and. expected future returns from sheep and goat did

not significantly affect the decision to increase sheep and goat

production. From the interviews over 80 percent of farmers were

willing to increase sheep and goat production if constraints on

production and marketing were lifted. This suggested that a

substantial number of farmers were being prevented by a number of

factors from expanding production. Against this background of

constraints. a strategy for developing the sheep and goat sectors in

the North West Province should aim at not only minimizing constraints

against increased productivity, but also exploiting the biological.

economic, management and institutional possibilities available for

sheep and goat production.

1.3 CONSIDERATIONS IN THE DESIGN OF ON FARM LIVESTOCK EXPERIMENTS AND

EVALUATION OF RESULTS

G.I. Mlay and N.A. Urio

Sokoine University of Agriculture P.O.Box 3007, Morogoro, Tanzania.

ABSTRACT

The paper identifies major extraneous factors which can have a

significant effect on the variation of response variables in on-farm

livestock research. The implications of such factors on the design of

experiments and evaluation of results are discussed. Important

statistical considerations are presented and their importance in

guiding experimental designs demonstrated. The paper used a 'case

study based on a feeding trial of dairy cattle under small farms to

illustrate the design, management and evaluation problems resulting

from the extraneous factors. A case is put forward to support the use

of farmer evaluation and economic analysis as additional approaches

to statistical methods in evaluating research results.



1.4 THE ECONOMICS OF PEASANT CATTLE FEEDING IN HALl

Henning Baurl , Keffing Sossoko2 & Siegfried Debrah2

IUniversitat Hohenheim 7000 Stuttg~rt 70, West Germany

2 Project Sectoriel de L'elevage du Mali, BP 60 Mali.

ABSTRACT

On-farm cattle feeding activities of selected peasant farmers in

the semi -arid zone \ of Mali were followed in the dry seasons of

1984, 1985 and 1986 under the "Embouche paysanne" project, financed

jointly by the Government of Mali and the USAID. The sample fed

abattoir destined cattle between eighty and ninety days during the

dry season and sold them in May, taking advantage of prevailing high

prices at this time of the year. Coarse fodder and cotton/seed

residues were the main feed inputs, and producers benefitted from

loans provided especially for the project.

The animals gained on average between 0.58 and 0.81 kg/day

during the feeding period. Gross returns of approximately 25320

*FCFA and 35319 FCFA on aver~ge were realized in 1984/85 and 1985/86

respectively by the sample taken as a whole. Disaggregating the

gross returns into its price and weight components, higher sale

prices in May during the 3-year campaign contributed on average about

55% while weight gains and the interactions between weight gains and

price changes accounted for 37% and 8% respectively. However, after

deducting purchase and production costs, average profit per animal,

including the value of unsold animals, was substantially reduced,

affecting the ability of participants to repay loans. In 1985 for

example, about 27% of the sample made no profit or lost money in the

cattl~ feeding programme.

* FCFA 315.5 - 1US$ in 1987.
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Since the fattening progrmmne depended largely on cotton

seed residues of limited long - term ava~lability, feed trials were

undertaken to determine the ~conomic viability of the project using

reduced amounts or partly replacing cotton - seed residues with other

farmer produced supplements. Although c~ttle fed reduced amounts of

cotton - seed residues gained less weight than those on larger

quantities, profitability was increased.

1.S COMBINATIONS OF AGRO-INDUSTRIAL BY-PRODUCTS FOR USE IN DAIRY

DIETS FORMULATED BY ON-FARM USE OF A LEAST COST RATION SYSTEM

J.M. Chesworth 1, D.F. Mckillop 1 andD.J. Spriggs 2

1 University of Zimbabwe, Department of animal science.

'P.O.Box 167. Mount Pleasant, Harare, Zimbabwe.

,2 National Association of Dairy Farmers,

P.O.Box 1241, Harare, zimbabwe

ABSTRACT

The main limitations to the use of by-products in diets for farm

animals are the uncertainty of the likely response' lin terms of animal

production and their need for supplementati~nother materials to

provide a diets adequate for the needs of production. These problems

are found at all. levels of animal production from subsistence systems

to commercial farming. In industrialized countries and some

developing ones agree-industrial by-products are commonly

incorporated into commericially compounded feeds on a basis of

decislons made.using computing methods. A computer package has'been

written to offer these same facilities at relatively low - cost to

the individual or group of 'farmers. The system has application in in
which there exists some element of choice'in the feeding of animals.

There are three components to the systems for caculating diets in

this way;
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1. A system for calculating the likely requirements of farm animals.

2. A knowedge of the nutritional propert~es of each of the materials

which is likely to be fed expressed in same terms as those in

which animal requirements have been described.

3. Some way of choosing from the information on feeds the most

advantageous mixture needed to satisfy the needs of animals.

This paper describes the,development and application of one

such system as a decision making tool in the optimization of

utilization of feeds, including agree - industrial by - products, on

dairy farms in Zimbabwe. Copies of the computer package are

available to organizations in developing countries for the cost of

the media.

1.G OVERCOMING THE CONSTRAIN1IS OF NITROGEN AVAILABILITY TO IMPROVE

CROP RESIDUE UTILIZATION BY RUMINANTS IN BURKINA FASa·

Kassu Yilala

Semi·Arid food Grain Research and Development

Coordination Office, OAU/STRC

B.P. 1783, Ouagadougou

Burkina Faso

ABSTRACT

The improvement in the efficiency with which ruminant animals

transform crop residues into meat, milk and draught pow,er' will

have .important impli.cations in the integration of animals in the

strongly cereal crop oriented production system of the Soudanian

zone of Burkina Faso. There is.a mismatching of supply of

nutrients and the physiological states of animals in the

production system. The abundant cellulosic energy could not be
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utilized effectively mainly due to the constraint of nitrogen

(N) availability. The choice of source of N, non - protein or

protein- Nt is crucial to the development of a feeding system

that is sound biologically and economically.

The biological aspects of utilization of crop residues with

the- aid of N supplements at ruminal and tissue levels are discussed

to justify the choice of soruce of N that could fit into the

objective conditions "of the production system. The production system

could be responsive to changes 1f the intervention is compatible with

the long term productivity of cereal crop production through improved

soil 'fertility and structure.

'Amongst the sources of N emphasis was put on the use of forage

or dual - purpose legumes for they could serve as the key link

between animal and crop production systems, the latter through

increased soil N and Organic Matter (OM) status. The patterns of in

vitro degradation of OM and N of the forage legumes and sorghum and

millet stovers were assessed and briefly discussed. It was shown

that the forage legumes in addition to correcting the deficiency of

rumen degradable ,nitrogen (RON), if supplemented to cereal stovers,

can also contribute substanti.al amount of Rumen Degradable Organic

Matter (RDOM). However, due to the rapid degradation of N the

available RDOM may not be able to match to the former. Suggestions

are given to increase the supply of protein to the small intestine.
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1.7 STRATEGIES TO OVERCOME CONSTRAINTS IN EFFICIENT UTILISATION OF·

AGRICULTURAL BY-PRODUCTS AS' ANIMAL FEED

L.P. Nkhonjera

Department of Animal Health and Industry

p.a.Box 30372 Lilongwe 3

Malawi

ABSTRACT

The constraints in the efficient utilisation of agricultural by

products have been poor quality of the by-products, financial

limitations for the procurement of chemicals and reagents and

inadequate qualified man-power to carryon analytical work.

Associated with this is inadequate laboratories and other

facilities, lack of documented work on previous research work on

the nutritive value of these feed resources making it impossible

to derive suitable feed combinations for the various· nutrient

requirements. In general there has lacked a strategy in the

promotion of utilisation of by-products. Consequently the

dev~lopment of the livestock industry has been affected.

Intensive livestock production systems are currently imptemented

on a stratified model on a small scale. However, simple

forumulated rations on a small scale have been used in beef

cattle fattening and dairy cattle feeding. The resulting daily

liveweight of 1 kg ·and milk yields of up to 16 litres

respectively have been encouraging. Lambs fattened on groundnut

haulms and maize bran have shown daily weight gain of ll2g.
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1.8 TOWARDS EFFICIENT UTILIZATION OF POULTRY WASTE BY RUMINANTS

E. K. Odhuba

Animal Production Research Centre. Muguga; Kenya Agricultural

Research Institute, P.O.Box 21. Kikuyu, Kenya

ABSTRACT

Feeding experiments were conducted to evaluate the utilization of

poultry waste - based diets by cattle. Sunflower seed cake could be

replaced completly by broiler litter to constitute 30% of finishing

rations for steers without affecting average daily gain or carcass

~erit. Cross - bred heifers which were supplemented with a fermented

60. :' 40 poultry layer waste/ground sorghum grain were able to attain

a .~. preeding weight of around 260 kg by 18 months of, age. In both

experiments. dry matter intake and digestibility coefficients of

po:ultry waste-based diets were comparable to commercial - type

rations. Ensiling sorghum forage (Sorghum vulgar~) with layer waste

ma~ing up 40\ of the ensiled material improved crude protein (CP) for

6 ..~% in :untrea~ed silage to· 12.2% in the treated silage. Stee.rs that

were supplemen~edwith treated silage gained 0.87 kg/day and this was

raised to apptoximatel~1 kg/day when 1 kg of ground grain per day

was fed in ad~i~ion to treated silage. A ration compounded with 30'

of the concentrate mixture as poultry waste could support about 10

litres of milk per day. Inclusion of the waste did not affect butter

fat ~ontent of the milk. It would appear that CP values of around

12% in concentrate mixtures may be adequate for low producing dairy

cattle.
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1. 9 TEPHROSIA SPP & COTTONSEED CAKE (GOSSYPI~I SPP) SUPPLEMENTATION

OF RICE AND MAIZE STAU~ FED TO SHEEP AND GOATS IN THE· DRY

SEASON

R. T. Fomunyam and S. E. Mbomi

Institute of Animal Research

Mankon, Bamenda

Cameroon

ABSTRACT

Tephrosia spp., a legume grown locally in Cameroon and cottonseed

cake a by-product obtained from processing of cotton were used to

supplement maize and rice stalk diets fed to sheep and goats in the

dry season. There ~~ere 6 diets fed to 12 ~qarf forest sheep and 12

West African Dwarf goats. A 2x6 factorial design was used for the

analysis. This supplementation increased the efficiency of

utilization of the crop residues by the ruminants. There was a

higher intake, weight gain and low mortalities for sheep than goats.

There were high mortalities for goats but those which survived had

intake above maintenance level. Diets supplemented with 50%

Tephrosia and SOt cotto~~eed cake had the best results in terms of

intake. weight gain and percent mortalities.

Apparent digestibility values for crude protein was quite high

and similar for all the diets. Therefore Tephrosia can equally be

utilized like· cottonseed cake for protein supplementation in adult

sheep as no mortalities were observed.

Apparent dry m~ltter digestibility values were high for the

control checlts indl.ica'c:lng better palatability and therefore high

irltake . l-fore work shoulcl be done on this study to find out the

.appropriate levels and the combinations needed for protein

supplementation using the above supplements so as to improve on the

intake of agricultural by·· produ.cts and to encourage the use of

TE:~ph!:osia ,ghj~ch can also be used for fuel and maintaining soil

ferti.lity.
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1.10 THE POTENTIAL OF CROP P..ESlDUES, PARTICUJ...ARLY WHEAT STRAli AS

LIVESTOCK FEED IN ETHIOPIA

Lulseged Gebrehiwot and Jamal Mohammed

Institute of Agricultural Research

P.O.Box 2003, Addis Ababa

ETHIOPIA

. ABSTRACT

Crop and livestock production are important activities in the

smallholder mixed farming systems in Ethiopia. Feed resources

for livestock are natural herbage and crop residues. Cereal

straws of teff (Eragrosti.~ teff) barley, wheat and puls~ crop

residues are very important particularly during the dry season.

Currently crop residues are used as is with no treatment to

improve intake and digestibility. The quality and quantity of

residues produced is also very low in relation to the total

area of cropped land.

Results of experiments clearly indicate tllat the yield and

quality of crop residues could be tremendously improved through

agronomic practices and varietal selection. Undersoving of wheat

with forage crops did not reduee grain yield but resulted in

reasonable production of straw and undersovn forages which cou14

improve intake and digestibility of the residue. In the wheat

improvement prograr:me, significant variations were found among the

varieties with respect to grain yield, straw yield and quality.

There seems to be a wide range of possibilities to improve the

production and utilization of wheat straws. and crop residues in

general. Breeders and agronomists need to consider the residue

aspect as part of the overall crop improvement programme.
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1.11 DOLICHOS (LABLAB PURPUREUS) IN BY-PRODUCTS BASED DIETS FOR

LACTATING CO~1S IN BOTSl/ANA

B. Kif~ewahid and B. Mosimanyana

Animal Production Research Unit P.Bag 0033, Gaborone, Botswana

ABSTRACT

Dairy. cattle feeding was based'on crop stovers supplemented with

Do11chos lab1ab (Lablab purpureus) and post-harvest residues here .in

after refered to as lablab. Lablab was introduced to 30 small scale

dairy farms. Average lablab dry ma~ter yield fx:om, ~~ farms (ton!ha)

for 0 and 100 kg/ha single superphosphate (lO.5%P) fertilizer rate

were 1.23 and 1.44, respectively, but not different (P>O.05). Average

dry matter tyield (tonjha) at 0,100 and 250 kgjha rate, on-station,

were 1.41,1.56 and 1.70, respectively, but not different (P>O.05).

Phosphorus fertilization did not show significant (P>O.OS) effect in

dry matt~r yield d~e ~o low seasonal rainfall and distribution

patterns in the project areas (262 to 414 mm rainfall). Total

quantities of lablab hay, sorghum/millet stover and sorghum

chaff/husks harvested by 30 fa~ers was 34.1, 56.4 and 7.2 tons dry

matter, respectively.

~orghum and millet stover dry matter yield (ton / ha), on-
..-, • '.1.

farm, r~nged from. 0.66 to 1.74 and 0.78 to 1.00, respectively. On-
,', ""r

station dry mat~er yield (tonjha) .ranged from 1.87 to 3.46 for
, . . ~ . -:

different sorgh~ stover varieties. Dry matter yield (ton / ha) for
" ,- '.. ~

millet, maize and cowpea stovers were 2.42, 3.04, and 1.19,

respectively.

The dry matter and nutrient contribution of leaves, stems and

twines and roots to whole lablab, Tswana. cowpea and ER-7 Cowpea were

assessed. Dry matter contribution by leaves to whole Tswana Cowpeas

(57.8%) were higher than lablab (47.0%) and ER-7 COl~eaG (57.8%) were

higher than lablab (/.7.0%) and ER-7 cowpeas (4.8.0%). Overall the
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total dry matter and nutrient contribution of leaves to whole plants

was higher than stems and twines in all three crops.

Average daily milk yield/cow/day (exclUding milk left for

calf) for Simmental - Tswana crossbred and Tswana cows fed sorghum

stover based diets supplemented with eigher 15% 1ab1ab (diet A) or

25% sorghum bran (diet B) were 2.2 and 3.4; 1.4 and 1.6 kg/day,

respectively. The results showed significant differences (P< 0.05)

between breeds but not within breeds fed the different diets.

Average lactation length (days) and milk yield/cow/lactation (kg) for

Simmental . - Tswana and Tswana cows were: 273 and 223; 760 and 338,

respectively. Average birth weight for Simmenta1 - Tswana calves (34

kg) were greater than for Tswana calves (28 kg).

2.1 COMPLEMENTARY NATURE OF CROP-ANIMAL RESEARCH.

Ward, J .K.; Gracia, M. de - Paper Farming System~,Research,

Kansas, State University 1986, P. 498 - 512.

ABSTRACT

Quality improvement in fodder or crop residues trom Panicum virgatum,

Pennisetum purpureum, maize, grain sorghum, rice and wheat is

discussed in terms of selection for improved DM digestibility. Data

are presented on cv. differences in fodder quality. Chemical

treatment of fodder with hydroxides and anhydrous ammonia is also

considered. Data are given on feeding trials with cattle.
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2.2 CROP-LIVESTOCK SYSTEMS RESEARCH IN ASIA DESIGN AND TESTING OFR.

Ca1ub, A.D. Roxas, O.B.; Caranga1, V.R. - Paper, Farming

Systems Research, Kansas State University 1986, P. 578 - 597.

ABSTRACT

Crop - livestock systems research projects undertaken as part of the

Asian Rice Farming Systems Network at Santa Barbara, Pangasinan,

Philippines, Khon Kaen, Thailand and Batumarta, Indonesia are

described. At Santa Barbara sites in rainfed and irrigated lowlands

were compared. Adoption of technology packages, including daily

feeding with 2 kg 1eucaena or other fodder legumes, provision of urea

- molasses - mineral blocks, establishment of improved fodders and

animal health care, and farm size had no effect on cattle 1iveweight

gains. Average daily feed offered to cattle over the year was 13.8 kg

(as fed), equivalent to daily CP content and TON of 0.38 and 3.17

kg/animal, respectively. In the irrigated lowland area 92% of farms

used high yielding rice cv. giving average grain yields of 3.09

4.91 t/ha which supplied 11.09 - 15.50 t fodderjha. At the rainfed

sites research concentrated on intensifying ~he single rice cropping

system to include upland crops e.g. legumes. In the Khon Kaen

project the o~ly cropping pattern to give a positive return under

upland paddy conditions was groundnuts/maize corn-on-the-cob, the

latter providing residue of 11.2 - 19.7 tjha. Two periods of decline

in cattle growth rate were apparent which coincided with periods of

fodder shortage and farmer preoccupation with harvesting or planting

field crops.
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INTERACTION OF DUAL - PURPOSE GOATS WITH SUBSISTENCE

CROPS AND WEEDS

P.P. Semenye,l L. Musalia, 1 K. Ot'eno,l M. Onim, and H. Fitzhugh2

ABSTRACT

The Small Ruminant Collaborative Research Support Programme (SR

CRSP) has been conducting farming systems research directed toward

introducing dual - purpose goats to enhance household nutrition and

cash flow in Western Kenya.

1 Dual - Purpose Goat Production Systems Project, P.O.Box 252, Maseno

Kenya

2 Winrock International, Route 3, Morrilton, AR 72110, U.S.A.
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This paper presents result.s on how sweet potato (Ipomea

batatas), a dual - purpose crop; maize stover (Zea mays), a crop

residue; and couch grass (Digitaria scalarum), a weed, are used to

enhance goat production for both milk and meat, on small - scale

farms in Western Kenya. Leaves and vines of S~leet potato (SPV) are

used for creep feeding and as a proteinaceous supplement for

lactating does. SPV qualified in these roles because of its

digestibility of 68% and its crude protein content of 20%, and

because it ranked number one in palatability among six proteninaceous

fodders.

Maize stover, a crop residue of the staple crop in Western

Kenya, is available in quantities of one or more tons per small

holder farm annually. Results are presented to demonstrate how its

intake and use can be enhanced through treatment with molasses and

common table salt, and by feeding it in combination 'vith

proteinaceous forages.

feed.

Couch grass, which is a notorious weed, is used as a livestock

It ranked first in palatability among common grass forages of

Western Kenya. 'Due to its palatability and high nutritive value, it

is recommended for feeding goats and other livestock, after it is

weeded from plots growing food crop. The results of on-farm and on-

station

discussed.

performance of dual - purpose goats are compared and

INTRODUCTION

The objective of the Small Ruminant Colaborative Research Support

Progran~e (SR-CRSP) in Kenya is to develop and evaluate dual-purpose

goat (DPG) production systems in s~all scale farms in Western Kenya~

Research on the DPG, which follows the, farming systems research (FSR)

is focused, on increasing production of food protein through milk and

meat, and cash generation through sales of goats and their products.
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In the first phase of FRS constraints were identified. Amongst

the constraints identified, land size was found to be the most

limiting (Sands at al 1982; Mukhebi et al 1986). Land reserved for

pastures over the yearB have been taken for growing food crops due to

population pressure. 1herefore, for successful of any livestock

production in these small farms, must rely heavily on dual - purpose

crops, crop residues~ weeds and multi· purpose legume trees. As a

res\llt DPG nutritional studies in Western Kenya are based on these

feedstuffs.

}U~TERIALS AND METHODS

Study area

The study area is locatE~d in ~Jestern Kenya, about 400 Ian west of

Nairobi and 100 Ian east of the Uganda border. The current sample of

72 farmers, which will increase to 250 next year, are drawn from

Kakamega and Siaya districts in Western and Nyanza provinces

respectively. The area i~; in a sub-humid zone with an annual bimodal

rainfall range of 1000 to 2000 mm. The altitude ranges from 1200 to

l800m. The average, T.I1:lnimum and maximum land size of the 72

collaborating farmers is 1.9, 0.2 and 9.6 ha respectively. Land

pressure is 300 people per square kilometer. The main food crops

grown are In,aize, b(7Uns. , sweet potatoes, cassava, sorghum, bananas,

millet. kale and co~~eas. Cash crops include coffee. tea, cotton,

sugarcane and eucalyptus t.:cees. Ind:i.genous cattle, sheep and goats

have been ra.ised by the people s!ncJi:! time i.Inmemorial. Lately exotic

dairy cattle have been int.reduced 1ihrith considerable success; where

provision for feed £il.nd tick control are adequate. The research

station is centrally r~ituated \v-ithin the study area; along the

equator at an altitude of 1500m.

3



Sweet potato leaves and vines (SPV) Ipomea batatas

Kids born within the same week were randomly allocated into two

treatments. In Treatment 1 kids had full access to the milk of their

dams, while in Treatment 2 they had full access only in the first two

weeks. From the third week ac~ess was gradually reduced, reaching

zero by the end of the fourth week. At the age of four weeks they

were weaned to ~resh SPV, which was initially introduced to them ad

lib from the age of two weeks. All the kids were weighed weekly and

for those on SPV their intakes were measured daily. Milk intake from

the dams were measured daily.

Maize stover Zen mays, Hybrid 612

Six castrates were used ina 6 x 6 latin square design to study the

effect of maize stover on goat performance. The treatments included

feeding of stover alone, stover plus. sprinkled common salt, stover

plus m9,;tasses, stover plus SPV, stover plus Tylosemma. ~ and stover

plus Sesbania sesban. The adaptation and the.experimental period for.

feeding were ten days for each. In all the treatments the stover

from Hybrid 612 ~as chopped into lengths of approximately two inches.

Fresh stover plus the supplements were offered twice daily at 8 am

and 4 pm. Stover was offered in excess of intake by 20%.

Couch grass (Digitaria sclantm)

Six crossbred pregnant dges, with an average liveweight of 36 kg were

used. Six grass species (Table 4) were offered in a cafeteria style

for five adaptation, and five experimental days. The grass species

were in the same vegetative stage and only the aerial parts were

offered. There were two feeding sessions per day, lasting an hour

each" at 9:00 to 10:00 am and 4:00 to 5:00 pm. In the cafeteria each

species was presented randomly in OqO hanged bundles of one kg each.

After each feeding session the orts were weighed and then discarded.

Preference was determined by the level of intake. Chemical analysis

included dry'matter, crude protein and in vitro digestibility.
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Productivity indices

The parameters of reproductive perfonnance, doe and kid viability,

milk production, growth and -doe weight were combined (Table 5) to

build an index, of the total weight of one year old kid plus the

liveweight equivalent of milk produced, both p,erdoe per ,year and per

unit metabolic body weight maintain,ad per year. The doe productivity

index was computed as the product of doe viability (%) x kidding (%)

kid viability (sa) x kid weight at 1 year (kg) + doe viability (%) x

kidding (%) x lactation offtake yield kg divided by 11 (adapted from

Trial and Gregory 1981).

RESULT,S AND DISCUSSIONS

There was no difference in growth performance between the kids that

were weaned on SPV and those with total access tO,their dams milk as

shown in Table 1. A major and significant difference between the

treatments was in milk offtake for human use. From the does whose

kids. were weaned to SPV, each doe was milked 87 kg in 120 days. So

by utilization of the SPV, which farmers grow as scrop, the accrued

side benefit was 87 kg of millt; or in monetary terms Ksh. 522/-(1 US

dollar - 16 Kshs in 1987). Furthermore, e,arly weaning h~s the added

advantage of enhancing rumen development (Semenye et a1 1986).

Table 1 : Performance of kids and mille offtake

IAge - days 0 30 60 I 90 I 120 1 Milk

til I I I I offtake 1

1------------1--------1-------1-------1-------1--------I------~--I

I Total 1 I I til 1
, Suckle kg I 2.9 I 2.9 I 4.6 I 5.6 I 7.3 1 NIL 1

1------------1--------1-------,-------1-------,--------1---------1
1 Weaned on I f I I 1 1 1

*,I SPV kg 1 2.4 I 6.. 3'1 6.6 I 8.4 I 7.9 1 87 I

1----------------------------------------------------------------1

spv* - sweet potato vines
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IMaize stover

ITylossema .§.RR

ISesbania sesban

\Sweet potato vines

SPV is an ideal milk substitute because nearly all the farmers in
"Western Kenya grow sweet potatoes and also because of its chemical

composition. Sweet potatoes are grown in small plots with estimated

size range of 16 to oYer 100 sq. metres. From the smaller plots

sufficient SPV can be harvested to meet the requirements of a kid, at

30g. DM/kg body weight/day. The chemical composition of milk and SPV

are comparable in that the moisture content and digestibility of milk

are 85% and'86%, while for SPV are 80% and 72% respectively.

The chemical composition of the maize stover treatments are

presented in Table 2. Haize stover which was 'the basal diet of the

six treatments had the highest and the lmllest dry matter content and

nutritive values respectively. Dry matter intake of chopped maize

stover is sho,vn in Table 3. Supplementation of maize stover with SPV,

Sesbania sesban, Tylossema ~. and salt did not enhance intake

beyond maize stover alone treatment. It is likely these protein rich

forages were not balanced with other nutrients or were not

quantitatively enough to enhance rumen utilization of the maize

stover by the rumen microbes. The supplements of Sesbania. sesben,

Tylossema mm. and SPV comparised 9%, 9% and 5% of the basal diet dry

matter respectively. These levels were taken because they were

equivalent to one kg of as-fed ~nd is the level of supplementation

by many farmers.

Table 2 : Chemical composition (%) of feed components.

IFeed Dry matter Crude protein Dry matter I
I digestibility I

1-----------------------------------------------------~-----------I

89 4.0 36 I
43 14 64 I
43 26 68 I
25 20 68 I
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Table 3 Dry matter intake of chooped maize stover (kg)

+ +
molasses SPV* Tylossema Sesbania

Stover

Treatment alone

Stover

+

Salt

Stover Stover Stover

+

Stover

+

n

-Minimum

Maximum

54

0.83

2.14

54

0.25

2.11

54

0.45

1.91

54

0.95

2.66'

54

0.45

2.14

54

. 0.63

2.70

Mean 1.55a ) l.49ab ) 1.4Sab ) 1.60a )

* SPV - Sweet potato vines.

ab) Means followed by different letters in the same row differ

significantly (P < 0.05).

The maize stover plus molasses treatment had the lowest

intake. The effect of molasses that comprised 4% of the basal diet

dry matter was negative. The negative impact of molasses was probably

due to proliferation in the rumen of the fast-growing sugar digesting

micro-organisms. This implies that the supply of nitrogen to goats

feeding low quality rouhages such as maize stover is more beneficial

than energy supply (molasses in this experiment). A combination of

energy and nitrogen supplement to crop residue basal diet has been

reported to be more effective than ~ny of the components Si~
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(Nuwanyakpa and Butterworth 1987). The performance of the goats by

liveweight changes is shown in Figure 1. The differences in

1 ivewe ight changes depicted in the figure, should serve only as an

indicator of the trend as these differences are not statistically

significant (P<O.OS).

It follows, therefore, "that under the feeding situation

reported here maize stover as a sole ration without any treatment is

apparently sufficient for maintenance requirements of goats averaging

37 kg. Nonetheless daily sprinkling of maize stover with common salt

should be discouraged because of its failure to maintain body

weights. This is a common practice with some of the farmers.

However. farmers do sprinkle salt only occasionally and not routinely

as in the experiment. For all the treatments intake as a percentage

of the body weight ranged from 3.7% to 4.3%. This figure might not

be achieved for on-farm situations because goats usually donot have

access to feed stuffs for 24 hours. Consequently, goats on-farm

might not be able to maintain their body conditions on maize stover

alone.

In this palatability study in which six graminoid species were

ranked, couch g~ass (Digitaria sclarum) ranked first. The results of

the ranklngs are presented in Table 4. For couch grass to have

ranked first is a blessing in disguise because it is reputed as the

most troublesome of all East African weeds (Ivens 1967). As couch

grass has high palatability and nutritive value, it is an ideal feed

for feeding livestock after it has been weeded. Soil attached to the

root system should be shaken off and only the aerial parts taken for

livestock feeding.
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Table 4 : Preferenco ranking of grasa species

Species Ranlt Inta1;e g. DMD %

• •••• _ ••• _ •• _._ ••• _ ••• _ •••••• ~~ •• _.~~ __ •• _ •••• ft_ ••• ••••••••••••••

Couch grass 1 1223a) 17 65

Napier grass 2 lO80a) 9 63

Giantpanicum 3 890b) 9 54

Brach1aria spp 4 741b) 11 51

Rhodes grass 5 703b) 8 50

Bana grass 6 672b) 13 57

ab) Means not having the same superscript in common differ at

P < 0.05.

DMD - in vitro dry matter digestibility

Table 5 is a presentation of production parameters used to

derive productivity indices shown in Table 6. The parameters for

goats were obtained from the continuing monitoring exercise. Tho mean

differences between the on-station and on-farm does were 9kg and

O.Skg or 39% and 33% respectivoly. So the on-stntion DPGs

performance was better than the on-farm ones by at least 33'.

Nutritional inadequacy as prompted by overstocking could have led to

the big difference in tho performance of goats between on-station and

on-farm. This however, does not appear to have been the only cause

of the difference beb1cen the on~station and on-farm DPGs.

Differences in the doe and kid survival and in the kidding rate must

have been equally as constraining as nutrition because of management

and outlook differences. Kid survival was low on the farm, because

some producers may have ovarmilked their does in an effort to satisfy

their homes milk demands. Overmilking of does results in

i1:l9Uffieient mille left for 'the kids to meet their nutritional

requirements. Prhe kidding rate on-farm was lower because of

insufficient buc:l1:lJ to go round each farm. Due to' lack of sufficient

bucks, and tlu.~ reluctance of farmers to lcoep buclcs because of

opportunity cost on feed. farmers opt for buck sharing despite its

logistical problema.
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Table 5 : Productivity parameters

Variable

Doe survival ,

Kidding ,

'Kid survival ,

Kid weight at

the age of one year kg

Milk Offtake kg

----'------------------------------
Average doe weight kg

Table 6 Productivity indices .

on· station lon-farm I

--_·~--_· __ ·_--_·------I
I
I

95 83 I

I
78 65 I

-- .. -------- -----------1
90 80 I

------------ -_·_-------1
I

26 24 I

--.--------- -----------1
38 35 I

------------ -----------1
38 35 I

I Production system I

--------------------------.---.--,---.---.------------·--1
I Index lon-station lon-farm'

1--·---------_·_----------_·_----,·_-_·_--------,--------I
I I I I
I Per doe / year kg I 23 I 14 I

I I I I
1 Per \.lnit metabolic I I I

I body weigbt kg I 1. 5 I 1. 0 I
---.----_.---._--------------- .. -----------------."--------~.

Another contributing factor to low kidding rate is the

practice of tethering, which interferes with courtship and mating.
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Figure 1 ~~ean Liveweight trends by treatment
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Another source of variation bct~1een the on-station and on-farm is

management. On-station goats were 1Jndcr one manager, while on-farm

managers were as many as the number of farms, if not more.

Due to the shrinking land size in Western Kenya, as a

consequence of rapidly increasing population, adequate land resource

to provide sufficient feed for a co,w is getting scarce. As a result

farmers have resorted into buying expensive tetrapacked milk because

cows are being phased out of the farming system. Consequently due to

the lower maintenance requirements ·o~ the dual purpose goat, it may

be taken as the most logical replacer of the cow 'for milk production.
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2. FATTENING PERFORMANCE OF CRIOLO AND HEREFORD X BRAHMAN STEERS

GRAZING QOl..oNIAl. ~Ri\SS t PARICtn\1 1·1AXDRm-i CV COLOIiIAO) vrrH OR

WITHOUT SUPP~~1EI~TATIOll FOR mmIi' PHODUCTION m PARAGUAY

* Nour, A.N .•. and Latif, ~t.G.A.

Department of Animal Production, Faculty of Agriculture,

University of Alexandria, Ale,:andria, Egypt.

ABSTRACT

Fifty steers (17 Criollo and 33 Hereford x Brahman) were allocated to

5 groups of 10 animals each. All animals grazed colonial grass for

68 days after 'vhich group 1 was left on grass alone whereas group 2

was supplemented with a mixture of molasses, (93~), ur.ea (3%),

minerals (1%) and water (3%); group 3 was supplemented with blocks

made of molasses (45%), cement (15%); urea (10%), rice bran (20%),

limestone (5%) and minerals (5%) and group 4 was supplemented with

concentrates made of sorghum (70%), cottonseed cake (25%), molasses

(3%) and salt and minerals (2%). Group 5 was fed colonial hay (2

kgjhead/day) and concentrates. The molasses·urea·mineral mixture and

the blocks were fed ad libitum. l~e concentrates were fed at the

rate 6. Skgjhead/day at start and this allowance \'1as increased by

O.Skg every 2 '\ie'eks. The supplementation lasted for 92 days after

the grazing only period of 68 days.

The 5 groups did not differ in average initial weight or

weight after grazing colonial grass for 68 days. The 2 genotypes did

not differ in these 2 weights. During fattening and finishing the

animals of the 4 supplemented groups had significantly heavier body

weights and their daily gains were on average 28 . 75% higher than

the non-supplemented animals (Group 1). The molasses·urea·mineral

mixture was ..,the best. This mixture, and the blocks proved to be

* Nour A.H. was with Agr,opecuaria Deltapar SfR. L" Paraguay.
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profitable. Supplementation to the animals on grass or hay with

concentrates increased the body weight and daily gain but it

was economically unprofitable. The Hereford x Brahman steers had

significantly heavier weights and rates of gain than the Criollo when

supplemented with the abovo mentioned' supplements. The results

showed clearly the need for providing beef animals on pasture with

sources rich in energy, protein and minerals but depending upon price

structures concentrate supplements may not bo economical.

3. UTILIZATION OF WATER H~I!ACINTH LEAVES (!ICHHORINIA CRASSIPES HART

SOLMS) IN FEEDING, OF liIRROR CARP (CYPRlNUS CARPIO L.)

FINGERLINGS.

1 . 2 1A.M.Nour., Egl(;~l All Omar and A.R. Abou Akkada

ABSTRACT

Fingerlings of mirror carp (cyprinus carpio L.) were alloted in

twelve groups (2 tanl~ I group) and fed twelve different diets

containing fish meal or soybean meal or a mixture of fish meal and

soybean meal (1:1). Protein in water hyacinth leaves replaced

0,10,20 and 30% of protein-in the fish/soyabean meal diets.

The feeding period lasted tor 8 weeks. The ~xperimental diets

were pe11eted and fed at the rate of 3.0% of the live body weight of

fish 2 times daily 6 days a week. The feeding experiment was

conducted in 24 circular plastic tanks (35L). Each dietary treatment

was randomly assigned to two tanks, each stocked with 10 fish. The

dally feed allowances were increased weelcly on the basis of weight

1 Department Animal Production Faculty Ag~icultural Alexandria

University A1ixandria Egypt

and

2 Department Animal and fish Production Faculty Agricultural Helwan

University alexandria Egypt.

14



gain. Growth perfol~ance and feed utilization for the tested diets

were compared. The results showed that the mixture of fish meal and

soybean meal containing ~iets promoted faster growth than the diets

containing only fish meal or soybean meal as protein sources.

Replacing soybean meal protein with water"hyacinth leaves protein

decreased growth performance and feed utilization. However,

replacing fish meal protein with wate~ hyacinth leaves protein

increased growth performance and feed utilization.

Replacing soyabean and, fish meal protein sources with water

hyacinth protein decreased dry matter, protein and fat content of

fish crop. However, ash content was in-creased.

Productive protein value and energy utilization by mirror

carp decreased by increasing the level of replacement with water

hyacinth le~ves' protein to more than 20%. It 1s therefore

recommended to use water hyacinth leaves protein at a rate of not

more' than 20' of the mbtturc of fish meal and soybean proteins in the

formulation of the diets of mirror carp fingerling.

4. ABSTRACTS OF PAPERS FROM THE FOUTH ANNUAL WORKSHOP ON THE THEHE

"OVERCOMING CONSTRANT TO THE EFFlcIEtrr UTILIZATION OF AGRICULTURE

BY-PRODUCTS AS ANIMAL FEED".

4.12 CEREAL STRAV ' IN THE FEEDING SYSTEM OF RUMINANTS IN SENEGAL

Laboratoire Nationa~ de L'Elevage at de Recherches Veterlnare

P.O.Box. 205

Dakar, Senegal

S. Fall,~ H. Guerin, C, SaIl and NO. Mbaye

ABSTRACT

Cereal straws represent an important source of energy. However they

contain low concentrations of nitrogen, mine,rals and digestible

en~rgy which requires a good supplementation. Preference should be

given to agro-industrial by-product available in the areas of cereal
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production. In the peanu't basin and in the SO\lth, cereal straw can

be supplemented by peanut cake, cotton rH~et\, sorghum, millet and rice

brans.

The rice agro-industrial by-products (rice polishings, rice

bran) can be fed together to support hig)l' levels of production. This

feeding package is suited to the Northe1."tl and Southern part of

Senegal.

Treatment of straws with urea is the most promising

alternative solution in order to enhance straw utilisation by

ruminant. Urea is available to farmers at a low cost. Moreover it

is an important source of non protein nitrogen.

On-farm research should be geared

. economic feasibility of 0,10. £lllt~rnat:lv~

s~pplementationof cereal str~w with urea.

towards

solution

comparing the

treatment -and

4.13 OVERCOMING SOME CONSTlU..nf'l'S IN FEEDnqa CROP BY- PRODUCTS FOB. MILK

PRODUCTION.

Kassim M. :61w1

Ministry of Agriculture

Department of Livestock Dov2lopment

P.O.Box 159, Zanzibar, Tanzania

ABSTRACT

Supplementation of concentrate and leucaena to dairy cattle fed on

sodium hydroxide "dipll traatGd and un'tl"oate.d maize stover was

compared with an elephant g~ass bt1.sed diet in a latin square 3 x 3

change over design using 18 lact:sti.ng daf.l-y COW't~. Dry matter intake,

energy intake and milk production wef:(~ ~~t:1.1d1Gd.

The dry Dlstter intLlke of the tea t: roughages and the ME intake

from the total,dry matter .intake of treated maize stover based diet,
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untreated maize stover based diet and elephant grass based diet were

3.37, 3.11 and 4.92 kg DM/cow/day respectively, and 86.50, 75.40 and

81.34 kg MJME/cow/day, respectively. The dry matter intake of the

test roughages and ME intake were significantly different (P<O.Ol)

between the treatments.

Actual milk yield and 4 percent FCM for TMS - based diet, MS

based diet and EG-based diet were 7.7, 7.6 and 7.7 kg/cow/day,

respectively and 9.5, 8.8 'and 9.3 kg/cow/day, respectively. The MS

based diet produced significantly low FeM yield·(P<O.Ol); but yield

of actual milk was not significantly different (P<O.05) between the

treatments. Higher concentrate allowance in MS-based diet improved

actual milk yield but not FelL .

4.14. TEE FEEDING VALUE OF SOME AGRO-INDUSTRIAL BY-PRODUCTS FOR BEEF

CATTLE AT BAMBUI CENTRE.

Beramgoto Tarounga

Institute of Animal Research

Bambui Experimental Station

P.O.Bo~ 80 Bamenda, Cameroon.

ABSTBACT

An i.nvestigation of the use of agricultural by-products as cattle

feed was conducted at Bambu.i Experimental Station. Banana forage fed

ad libitum with mineral supplementation supported maintainance and

beef 'cattle and a daily gain of 9g over a period of 3 months.

Intensive' fattening rations with various levels of maize stover, palm

kernel cake, cottonseed cake and rice polishings also give promising

results. The ration with 34% palm kernel cake was associated with

the highest net revenue of 49735 FCFA (lUS$ - 315.5 FCFA in 1987)'per

head while that with the highest proportion of cotton seed cake
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corresponded to the lowest but substantial profit of 27997 FCFA per

animal. Banana for~age .and maize stovor connot be used by local small

holders due to t~1e cost of collection, transport and processing.

Integrated crop and livestock farming is recommended as a solution.

Importing cottonsed cake from the North for use as cattle feed

in the North West Province was uneconomical. The introduction of a

commercial feedlot in Douala to take advantage of low transport cost

by train may be profitable. Further studies to determine economical

location of feedlot and for better ration formulation based on

agricultural by-products available in the North West Province are to

be considered. Grass (Brachiaria ruziziensis) hay and legume

(Stylosanthes guyanl~ns:i,s) hay produced locally are to be evaluated as
",

dry season cattle feeds in the North West Province.

4 .15" MAIZE STOVER ·AS A FEED FOR RmfINANTS

T. Smithl
j C. Chakanyukal , S.Sibanda2 and B. Manyuchi

Department of Research and Specialist Services, Grasslands.

P.Bag 3701, Marondera, Zimbabwe.

ABSTRACT

Maize stover, the major crop residue in Zimbabwe, is characterized by

a low protein and high fibre content. Little attempt has been made

to improve its nutritive value. Two experiments have been completed,

the first of which cOTLsidered the affect of amount of plain untreated

stover offered on intake in both cattle and lambs. Stover offered

increased from 1.5 . 3.0% of body weight with increased intake at

the higher level (P<O. (5). There lias little evidence of selectivity.

A supplement of p:r'otJE~itl increased intake at all rates of offer in

lambs.

1 ARDA, Box Bw41, HCIlr~u:e I Zimbabwe

2 Department of Ani-null S(:ienc.e, University of Zimbab'llre, lilt. Pleasant,

Harare.
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In the second experiment untreated stover was compared with

stover treated with 3, 5 or 7% urea for 5 weeks. In cattle and lambs

intakes were greatest with less than 7% urea (P<O.OS). There results

were supported by measurements of dry matter degradability in cattle.

using, the nylon bag technique, and in vitro digestibility. The in

vitro study conf~rmed 5 weeks as being the optimum treatment period

in the prevailing _conditions~ Between experiments intake was

improved by coarse grinding and it is concluded that physical aspects

of collecting and feeding residues should be considered together with

alkali treatment and supplementation in order to reduce wastage.

4. 17 • GRAIN YIELD AND NUTRITIVE VALUE OF CROP RESIDUES FROM THREE

VARIETIES OF MAIZE (ZEA MAYS,L) CROP.

Fleischer, J.E., Anna R. Barnes, B. Awumbila, K.

Amaning - Kwarteng and C.K. Tieku

Department of Animal Science

University of Ghana

Legon, Accra, Ghana

ABSTRACT

An experiment was carried out to find the grain and crop residue

yields, the nutritive value of the crop residues, the harvest and

potential utility inde~es of three varieties of maize.

The maize varieties used were "Ex-Volta", Pol-16 and "Legon

Composite 4". The maize seeds were sown after ploughing and

harrowing and fertilized with a compound fertilizer (20% N, 20% P205

and 20% K20) and also sulphate of ammonia. All three varieties were

harvested at 65, 95 and 125 days after planting. After harvesting,

the grains were reserved. Both the grains and crop residue were

dried and weighed. The crop residue was then analyzed for crude

protein content, cell wall constituents and in vitro dry matter
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digestibility. The harvest inde~{ of the grain and the potential

utility of the whole crop was then calculated.

Grain yield of the three varieties, Ex-Volta, Pol-18 and legon

Composite 4 increased from 1.04, 0.56 and 0.03 t ha -1 at the initial

harvest to 4.87, 5.67 and 4.07 t ha- l at the final harvest. On the

contrary there was a signifi~ant (P <0.01) decline in the crop

residue yield of all three varieties with advancing growth. The crop

residue: grain ratio ranged between 1.1 and 1.8: 1 for the three

varieties at different stages of growth.

The various botanical fractions showed a mixed trend of

development. Whereas the leaves continuously declined with advancing

growth period, other increased or decreased-initially and later

showed an opposite trend of develppment.

Crude prot~in content declined considerably with advancing age

in all three varieties and all were below 8%. Cell wall constituent

on the contrary increased with advancing age and only the difference

in ADL between Ex-Volta and Composite 4 was singnificant.

In vitro dry matter digestibility significantly (P<O.Ol)

declined from 80% to 64% with adv~ncing age. No varietal differences

were observed. Harvest index of grain increased with advancing age.

Ex-Volta and Pol-16 had a significantly higher harvest index than

Composite 4. Potential utility index was very high (78-82%) and

remained constant throughout the growth period. No varietal

differences were however observed.
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4.18. STUDIES ON THE UTILIZATION OF BREWERS DRY GRAINS AND WHEAT
OFPALS BY CALVES

F.l. Ogundola

Institute of Agricultural Research and Training,

P.M.!. 5029, Moor Plantation, Ibadan

Nigeria

ASBSTRACT

Digestibility, metabolism and rumen studies were conducted to study

the growth performance of 24 calves fed concentrates consisting of

20, 40 and 60% levels of both brewers' dry grains (BDG) and wheat

offal~ (WO) to replace maize in'a l6-week trial period.

There were no trends established between dry matter, total

diges~ible n~trient and energy intakes and levels of BOG and YO

except the digestible crude protein intake which increased 8.6-9.5

gfWkg 0.75 with increasing levels of BDG and WO in the ration.

The growth rates of 0.26, 0.27, 0.24 and 0.31 kg/day of calves

on diets A, B, C and D respectively were positively but not

significantly (P>O.OS) corr~lated (r - 0.99) ..

The N intake (av.49.7g/day) & N retention (av.52.5') were high

and increased as the level of BDG and WO increased in the ration.

The rumen pH ranged between 6.4 and 6.8 and was not different

among the diets. The NH3-N levels were high in all the diets (av.

14.0 mg/100ml) showing that N was not limiting and enough to support

the, growth of the calves. The total VFA ~howed no particular trend

but moderate accumulation and averaged 9.3!n~equiv/litre. However,

the acetic acid level (av. 73%) was high enough to furnish energy for

the N utilization. For the individual acids, no definite pattern was

established in relation to the supplemental levels of BDG and WOo
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The growth made by tho calves indicated that both N and energy

were not limiting oven at 60~ substitution level.

4.19. THE EFFECT OF MlLIZE BRAN ON VOLUNTARY INTAKE AND DIGBSTIBILI~Y

OF PIGEON PEA (~~UU~ ~ij) PODS BY GOATS.

J.t\. Ayollde

Department of Animal Scienco

University of Malawi

P, 0" BOK 219

Li long\'1G, l1all1wi

ABSTRACT

Three male ~alawi local goats (about 19k9) were used in a 3x3 'Latin

Square design experiment to investigate the effect of maize bran ,

supplementation on the voluntary intake and digestibility of pigeon

pea pods by goats. The treatments were: (a) ad libitum pods: (b) Ad

libitum pods plus lOOg maize bran/goat/day; and (c) ad libitum pods

plus 200g maize bran/goat/day. The voluntary dry matter intake and

digestibility of pigeon pGa pods by goats were improved. with maize

bran supplementation, but not statistically significant (P<O.05). It

is concluded that pigeon pen pods supplemented with maize bran could

be used as a dry season ration for goats in the villages when good

quality forages are scarce.

4.20. THE OPTIMUM LEVEL OF ROUGHAGES IN THE DIETS OF SHEEP

A.M. Nour, A.R. Abou Akkada, A.A. Nour and Mabrouka Awad

Dept. Anim. Prod., Fac. Agric., Alex. Univ., Alex.

Egypt

ABSTRACT

Five groups of male lambs each of nine head Rahmany Barkin were used

to investigate the effect of different levels of corn stover (10, 30,
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50. 70 and 90') in pelleted dicts on the growth performance and feed

utilization by lambs.

The results showed that voluntary feed intake, average daily

gain and feed utilization were significantly decreased by increasing

the level of corn stover in the·.diet from 10 to 90'.

The Digestibilities of. DM, Ol~ and CP were decrea.sed by

increasing the level of corn stover in the diet (with the exception

of the diet containing 70% corn stover), however, crude fiber

digestibility increased by increasing the level of corn stover.

The results recommended a pelleted diet containing 70% corn

stover for growing lambs to achieve and good growth with lower cost

of meat production. The cost of feed per one kg gain was 1.25, 1.12,

. 1.08, 0.91 and 5.88 LE for diets containing 10, 30, 50. 70 and· 90'

corn stover respectively.

4.21. RESPONSE OF THE WEST AFRICAN DWARF SHEEP TO DIETS BASED ON

PROCESSED CASSAVA PEELS AND GLIRICIDIA SEPIUM.

A.A. Adegbola, O.B. Smith and V~O. Asaolu

Department of, animal Science

Obafemi Awolowo University

I1a-Ife, Nigeria

ABSTRACT

Three exper.imental diets consisting of lOOt Gliricidia sepium ; 80'

ensiled cassava peel plus 20~ Gliricidia, and 80' dried cassava peel

plus 20% Gliricidi~ were fed to twele WAD sheep on an ad libitum

basis' for twelve weeks.

Animal fed on Gliricid~ alone consumed 1044g DM per day to

produce 106gweightgain per day over the twelve weeks,. while those

fed on the .ensiled cassavl:\ peels with GJ.iricidia consumed 716g DM per

day to achieve a weight gain of B1g/day. Animals fed on the dried
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cassava peel based diet performed poorest consuming 642g DM per day

and gaining 59g/day.

The higher dry matter intake and better growth rate of the

animals fed on the ensiled cassava peel based diet over those of

animals on dried cassava peel based diet were attributed to lower

prussic acid content as well as the sweet and pleasant. odour of the

ensiled cassava peels.

4.22. UTILIZATION OF GLIRICIDIA SEPIUM AND CASSAVA PEELS BY VEST

AFRICAN DWARF (WAD) GOATS IN NIGERIA.

Okon J. Ifut

Department of Animal Science

University of Ibadan

Ibadan, Nigeria.

ABSTRACT

Three diets - 100% Gliricidia septum (Tl), 100% cassava peels (T2)

and 70% Gliricidia sepium plus 30' cassava peels (T3)- were fed to 12

intact bucks of the West African Dwarf (WAD) breed in a completely

randomised experiment. ,Four bucks were randomly assigned to each

diet treatment. The experiment lasted 90 days.

Treatment effect on dry matter intake (DMI) was significant

(P<O.OS). Goats on T3 consumed the highest dry matterr (DM) , organic

matter (OM), nitrogen (N), acid-detergent fibre (ADF) and neutral

detergent fibre (NDF) , digestible DM (DDM), digestible OM (DOM) ,

digestible ADF (DADF) and.'digestible NDF (DNDF) while those on T2

conswned the least. Goats on'Tl had the highest digestible N intake.

(DNI).

Goats on T3 digested DM, N, ADF and NDF most:(P<O.05); those

on T2 digested OM most; they also had negative N digestibility and

digested ADF and NOF least (P<O.05). Goats on TI digested DM and OM

least (P<O.05).
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The highest (P<O.OS) body weight gain was by goats on T3 while

those onT2 were losing wei.ght daily.

Gliric1dia ~ was the most and cassava peels the least

(P<O.05) efficiently utilized as sole diets by goats.

Estimated meat yield per treatment ~11a.S. highest for animals on T3.

The intake, digestibility and utilization for weight gain of

Glirieidia sepiu~ by goats were increased by supplementation with

cassava peels.
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1. STANDARDIZING FEED DESCRIPTION THROUGH THE INTERNATIONAL NETWORK
OF FEED INFORMATION CENTRES (INFIC).

The Fourth Annual Workshop in Bamenda, in October 1987, agreed on a
recommendation that ARNAB should work towards achieving a
standardized feed description by using the system used by the
International Network of Feed Information Centres (INFIC). It was
agreed then that a brief description of the system be written in
ARNAB Newsletter.

An outline on how the International Feed names and numbers can
be put in manuscripts in given in the publication by Harris, Jager,
Leche, Mayr, Neese and Kearl (1980). The publication also desirbes
in detail the methodology of assigning names to the INFIC system by
considering SIX FACETS. Briefly the facets used are :-

Facet 1 - Original material or origiD (plant, animal, other basic
material);

Facet 2 - Parts of the material used as feed as affected by
processes;

Facet 3 - Processes or treatments to which the material has been
subjected;

Facet 4 - Stage of maturity;

Facet 5 - Cutting or crop (for plants only);

Facet 6 - Grade (quality) for thos feeds that do not fall within
the descriptors describable in facets 1 to 5. For this
facet descriptors used are expressed in terms of "more
than" (minimum), "less than" (maximum) and "from to" of
designated contents of crude fibre, protein, fat, etc.
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Readers may also wish to refer to the paper of Kayongo-Male, Said and
Kategile (1986) on the "Use of INFIC Nomenclature on crop residues
and by-products produced in 1<enya ll

• For more information on INFIC
please write to Dr Terry F.Leche, Executive Secreta~, INFIC, P.O.Box
239, Blacktown, NSW. 2l~8, Australia.

REFERENCES

Harris, L.E., Jager, F. Leche, I.F., Mayr, H., Neese, U and Kearl,
L.C. 1980. International feed descriptions, international
feed names and country feed names. International Network of
Feed Information Centers, Publication 5. Prepared on behalf
of INFIC by the International Feedstuffs Institute, Utah State
University, Logan, Utah 84322, USA.

H. Kayongo-Male, A.N. Said, and J.A. Kategile (1986). Use of INFIC
Nomenclature on crop residues and by-products produced in
Kenya. ARNAB (African Research Network for· Agricul tural
By-products). 1986. Towards optimal Feeding of Agricultural
By-products to Livestock in Africa : Proceedings of a workshop
held at the University of Alexandria, Egypt, October 1985.
ILCA, Addis Ababa, Ethiopia.

2. DEVELOPMENT AND USE OF SIMPLE AND CHEAP MACHINERY TO ENHANCE
UTILIZATION OF CROP RESIDUES AND BY-PRODUCTS.

At the Bamenda workshop it was agreed that ARNAB members should look
into the possibilities and use of simple hand tools to some forms of
cheap mechanized machinery to enhance the utilization of crop
residues and agricultural by-products. The possibilities of
cooperatively run machinery to process oil seeds or cereal grains so
that the by-products should be used by members of the cooperatives
for their livestock should be considered where it is feasible.

The International Institute of Tropical Agriculture (IITA) PMB
53200, Ibadan Nigeria is already addressing this issue in its Root,
Tuber and Plantain Improvement Programme. A scientist with special
skill and experience, Dr Y. W. Jeon has already designed and produced
machines that can be made cheaply .in village workshops. (write to
either Dr Yeon or the Programme Director Dr S.K.Hahn IITA).

In Kenya the "JUA KALI" cottage industries are able to produce
cheap and effective simple tools for processing crop residues and by
products. For more enquiries contact the nearest Kenya Embassy. You
may ·a150 wish to write to KENS METAL INDUSTRIES Ltd P.O. Box 18583,
Nairobi, Kenya for enquires on simple machines and tools.

Brazilian manufacturers have responded to farmers demands by
producing cheap machines to meet small farmers needs. Much of. the
international extension of Brazilian expertise takes place through
the .Programme for Technical Co-operation among Developing Countries.
For more information contact the nearest Brazilian Embassy .. or write
to the Business Manager I African Farming and .Food Processirig~ Alain
Charles House·, 27 Wilfred Street, London SYIE 6.PR; U.K. 'You may also
write to Mr Brian E. G. Simms, Agricultural Engineer, Institute of
Engineering Research, Wrest Park 8ilsoe Bedford MK 45 4HS, England.
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.. In West Africa inexpensive machines that dehull and grind
cerea~s for home consumption are generating bran that is fed to
livestock. The energy and time that womenfolk used to put on
dehulling and pounding is put into the fields. growing more ·food and
generating more crop residues (For more information on the impact of
grinding machines read the article by John Kadeley Page 37 "Doing
away with the daily grindll in African Farming and Food Processing
September / October 1988.

. If. \ any reader has any information or address of potential
man~~a~turers of simple and cheap machinery for crop residues and by
products please write to the ARNAB Co-Ordinator ILCA, Addis Ababa,
Ethiopia.

3. ABSTRACTS OF PAPERS FROK THE, FOURTH ANNUAL WORKSHOP ON THE THEME
"OVERCOMING CONSTRAINTS TO THE EFFICIENT UTILIZATION OF
AGRICULTUBAL BY-PRODUCTS AS ANIMAL FEED".

3.23. COMPARISON OF FEED UTIL1ZATION BY WEST AFRICAN DWARF SHEEP FED
SODIUM HYDROXIDE TREATED SOYABEAN PODS SUPPLEMENTED VITH
SOYABEAN FLOUR OR FRESH NAPIER ~ FED ALONE OR tilTH
SOYABEAN FLOUR•. ;, ."

Njwe R.M. and Godwe,
Department of Animal Science

Dschang University Centre,
Dschang. Cameroon.

ABSTRACT

A comparison of feed utilization and live weight gain was carried out
with adult West African dwarf sheep fed sodium hydroxide (NaOH)
treated dry soyabean pods supplemented withsoyabean flour; or fresh
Napie~~ fed alone. or ~u~plemented with soyabean flour.

There were no significant differences in th~ intake. of dry
matter and proximate feed constituents between sheep~ed alkali
treated soyabean pods sup'plemented with soyabean flour and those fed
fresh Napier grass plus soyabean flour. Sheep fed only Napier~
consumed significantly more crude fibre but less dry matter, crude
protein. ether extract and nitrogen-free extract than those on the
other diets.

The ';digestibility of dry matter. organic matter, crude fibre
and nitrogen-free extract were similar for sheep fed solely on Napier
grass and those fed on fresh Napier grass plus soyabean flour. The
digestibility of crude protein and ether extract by sheep fed only on
Napier grass was significantly lower than the other treatments. All
e~p~rimental animals had positive nitrogen balance.

Live weight gain was similar for sheep fed fresh Napier grass
supplemented with soyabean flour (77g/day) and those provided NaOH
treated 'soyabean pod.~ plus soyabean flour (79/day). Animals fed solely
on Napier grass gained 4lg/day; which was significantly lower th~n

the other treatments. .
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3.24. EVALUATION OF CASSAVA FLOUR AND GROUNDNtrT CAKE AS CONCENTRATE
SUPPLEMENTS FOR VEST AFRICAN DWARF GOATS.

* **Njwe R.M. and Olubajo F.O.

* Departement of Animal Science Dschang University Centre
B.P. 96, Dschang, Cameroon.

** Department of Animal Science Ibadan University, Ibadan
Nigeria.

Forty eight West African dwarf goats ranging from 9 to 12 months and
weighing between 9 and 15kg were fed fresh Guatemala grass and
various combinations of graded levels of cassava flour (0,100,150 and
200g/day) and groundnut cake (0,50,100, and 150 g/day) as concentrate
supplements in a split-plot design.

Incorporating increasing combined levels of both supplements
in goat rations increased dry matter, crude protein and cell contents
intake; and decreased intake of cell walls, acid detergent fibre and
cellulose. 'While it positively affected the digestibility of dry
matter, crude protein and cell contents, the effect on cell walls,
acid detergent fibre and cellulose digestibilities was negative.

Each increment in the level of groundnut cake and cassava
flour in goat rations res~lted in an increase in live weight gain.
Maximum live weight gain was obtained with animals fed either a
combination of 200g of cassava flour with lOOg of groundnut cake
(52g/day) or 200g of cassava flour with 150g of groundnut cake
(62gjday) as supplement to fresh Guatemala grass. Goats receiving
zero to SOg concentrate supplement lost weight consistently as a
result of inadequate energy and protein intakes.

3.25. PROCESSED AND UNPROCESSED SORGHUM STOVER IN BEEF FINISHING
RATIONS ..

T .. A. Mohammed, A.E. El-Tayeb, A.F. Mustafa
and

H.M. Khogali.
Department of Animal Nutrition, Institute of Animal

Production, University of Khartoum
P.O.Box 32, Khartoum North, Sudan.

ABSTRACT

Two eight weeks feeding trials using entire male cattle were
conducted to evaluate the effects of incorporating processed and
unprocessed sorghum stover in traditional concentrate diets used for
finishing cattle in the Sudan. In the first trial milled sorghum
stover was used to replace the concentrate mix at the rate of 0, 25,
35 and 45% (UfW). In the second trial the experimental animals were
offe~.ed unprocessed sorghum stover ad libitum. in addition to the
concentrate mix which was offered at 100, 75, 65 and 55% of the ad
libitum. level of intake.
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The first trial showed that incorporation of milled sorghum
stover in the diets had no effect on the performance· of the animals.
Animal in all treatments consumed an amount of feed equivalent to
3.0% of their body weight and gained at an average rate of 1.40 kg/d.

The results of the second trial showed that the intake of
unprocessed sorghum stover increased as the amount of concentrate
offered was decreased. The rate of gain of the experimental animals
was not affected by the treatment and was about 1.0 kg/d. However,
the efficiency of feed utilization was higher when the animals were
offered the concentrate mix ad libitum than when the concentrate mix
was limited.

3. 26. HYDRATION AS A MEANS OF IMPROVING UTILIZATION OF MAIZE STOVER
FED TO STEERS.

Lindela R Ndlovu and Zibusiso Manyame.
Department of Animal Sc~ence

University of Zimbabwe
P.O.Box MP 167

Mt Pleasant
Harare t Zimbabwe •

ABSTRACT

Maize stover chopped to particles 4-6 cm in length was fed to steers
either soaked in water (1 kg stover/I.S 1) for 24 hours or unsoaked.
For each main roughage, four protein supplements were provided viz.
control, urea, soyabean meal or blood- treated soyabean meal plus
urea. (Blood treated = Soyabean meal coated with blood and baked for
36 hours).

Soaking increased (P<O.05) intake of dry matter (DM) (4.8 vs
3.7 kg/d) but apparent DM digestibility and rumen digestion kinetics
were not affected by soaking (P>O. 05) . Protein supplementation
increased (P<0.05) DM intake (4.9 vs 4.4 kg· and 3.8 vs 3.4 kg) for
hydrated and unhydrated stover. respectively. Apparent DM
digestibility and nylon bag degradeability were, however, not
affected by protein supplementation (P>O.05).

It was concluded that soaking per .§!t has a potential to
overcome constraints to intake of maize stover, particularly in
situations where protein sources are scarce or expensive.

3.27. IMPROVING THE INTAKE AND UTILIZATION OF BY-PRODUCTS BASED DIETS.

Mostafa Abo EI-Naga •
Faculty of Agriculture, University of Alexandria,

Alexandria, Egypt.·

ABSTRACT

The vo1auntry feed intake or chopped maize stover was improved (23\)
by just increasing moisture content from 30 to 60%. Due to such
treatment, sheep performance turned from losing 54gfhead/day to
gaining 21. 3g/head/day . Addition of 5% linseed meal doubled the
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consumption of maize stover and resulted in a daily gain of
53g/head/day. Such percentage of linseed meal was comparable to 20%
concentrate mixture supplement.

Supplementation of the urea treated maize stoV'er with 1.5% urea
and 3% molasses improved intake by 63%. Supplements varied in their
effect on consumption, however, they did not affect the TDN content
of the supplemented diet.

Recognizing the deficient minerals in a by-product based diet
(by mineral balance trials) and supplementing the diet with the
recognized deficient amounts of minerals, resulted in improving the
TDN content, the rate of body weight gain and feed conversion
efficiency.

3.28. THE DEGRADATION OF UNTREATED, AND TREATED MAIZE COBS AND OOCOA
POD HUSKS IN THE RIDIEN •

A.K. Tuahl and E.R. Orskov~

ABSTRACT

The dry matter disappearance (DMD) values of untreated, 3.5% ammonia
treated and water-soaked maize cobs and cocoa pod husks were
determined in the rumen of cannulated steers using the nylon bag
technique. Although cocoa pod husks contained a higher level of
lignin (26.38') than the maize cobs (9.60%), the DMD values of the
untreated cocoa pod husks were greater than those of untreated maize
cobs for all the incubation periods (44% and 34% at 48h). Ammonia
treatment of maize cobs increased the DMD values but soaking it in
water for 24h before incubation had no significant effect. Cocoa pod
husks were not improved by ~monia treatment.

The maize cobs and cocoa pod husks were treated with different
levels of sodium hydroxide, 0,6.8,10 and l2g/l00g of product and
incubated in the rumen of four sheep for 48h. Sodium hydroxide
treatment significantly (P<O. 01) increased· the DMD values of the
products. Washing the products after sodium hydroxide treatment did
not significantly (P<O.05) affect the D}ID values of the maize cob.
Washing cocoa pod husks after sodium hydroxide treatment caused a
significant (P<O.Ol) reduction in the DMD values because of losses of
soluble fractions during washing.

1 Department of Animal Science, Fac. of Agric. U.S.T., Kumasi
2 Rowett Research Institute, Bucksburn, Aberdeen, Scotland, U.K.
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3.29 POTENTIAL OF AGRICULTURAL BY-PRODUCTS AS SOURCES OF MINERAL
NUTRIE~nS IN RU11INAl~T DIETS •

E.Kabaija and D.A. Little.
International Livestock Centre for Africa

P.O.Box 5689
Addis Ababa.)

Ethiopi.a.

,ABS'lMCT

Several crop residues and agro· industrial by-products, available in
Ethiopia as potential rtuninant feeds t were examined in relation to
their potential to supply essential dietary minerals. In a"bsolute
terms t cattle diets based on crop residues are unlikely to supply
adequate Na~ and are marginal to deficient in P, eu and possibly Zn,
but these problems, except for Na, seem rectifiable by the inclusion
of appropriate proportions of by-products in the ration. This
however, takes no account of the possibility that mineral might be
rendered, to some degree, unavailable through its association with
e.g. indigestible fibre.

Thus the apparent availability of minerals ',Tas assessed,
firstly following sequential extraction in vitro in neutral, acidic
and alkaline solutions to simulate conditions respectively in the
rumen, abomasum and small intestine, and secondly by analysis
following intraruminal incubation in nylon bags for 48h; there was in
general good agreement beoieen the two methods. However 1 it is
notable that the in vitro method removed Ca from roughages much more
efficiently, while the reverse was true for the oilseed cakes, due
possibly to differing extents to which Ca is bound to fibre.

The apparent availabilities of Ca from wheat and teff straws
in vivo when fed to sheep '\iere very similar to the values obtained in
sacco, much more so than for other minerals. It was noted that
roughage di.ets with low apparent mineral availability had much of
their intri.nsic minerals in association ",ith faecal fibre. These
could not be removed by water. It may thus be useful to pay close
attention to the balance of minerals in diets based on fibrous crop
residues lilhose utilization may have been improved through chemical
treatment of NPN supplementation.

3.30 THE PRESERVATION OF BANANA CROP-RESIDUES THROUGH ENSILING
PROCESS.

Nuh Hussein Sheikh ·
Department of Animal Production, Faculty of Agriculture

Somali National University, P.O. Box 801 Mogadishu.
Somalia.

ABSTRACT

A study to assess the susceptibility of banana crop-residues (stems
and leaves) to ensiling was undertaken in order to utilize this
material during the dry season when feed is in.short supply.
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Four treatments of ens ilingbanana crop-residues were
examined: direct-cut silage (material with 90% of moisture); direct
cut silage treated with sugar cane molasses at a rate of 5% of fresh
weight; wilted (material with less than 70% of moisture); wilted and.
treated with molasses (5% of fresh weight).

The chemical composition of banana crop-residues has shown
that material high in moisture content and low in water soluble
carbohydrate, is not suitable to be ensiled without any treatment
prior to ensiling. Wilting to more than 30% DM and the addition of
molasses gave satsfactorily ensiled product.

3.31 SOLUTIONS TO THE PRACTICAL PROBLEMS OF FEEDING COCOA PODS TO
RUMINANTS.

O. B. Smith.
Department of Animal Science, Obafemi Awolowo University

ILE- IFE, Ni.geria.

ABSTRACT

Data is presented showing that cocoa pods, a by-product of cocoa
processing could be used as a ruminant feed. The widespread nature
of cocoa processing sites which makes it difficult and expensive to
collect and transport the cocoa pods to sites of utilisation. The
need to grind the pods prior to fee~ing are identified as the main
physical contraints while the high cell wall and low cell content of
the material constitute the main nutritional constraints to its
effective utilisation.

One way of overcoming part of the physical contraint is to
develop technologies that will permit the use of the pods at the main
sites of production. Chemical treatment usi.ng ash solutions of crop
residues, ensiling the material with poultry manure or urea, and
strategic supplementation with fermetable nitrogen and good quality
forages are suggested as strategies to overcome the nutritional
contraints to the utilization of cocoa pods as a ruminant feed.

3.32. COCOA POD' SILAGE AND COCOA POD GRASS SILAGE IN GOAT AND
SHEEP NUTRITION •

F.O. Olubajol, M.M. Asoni~arel and
E.O. Awolumate •

ABSTRACT

Six digestion trials were conducted with West African dwarf bucks and
·.dwarf rams to study the utilisation of cocoa pod silage and of graded
levels of cocoa pod-elephant grass silages consisting of the
following'treatments : (1) 100% elephant grass silage (control) (2)
50 :·50, (3) 25 : 75; (4) 15 : 85, (5) 10 : 90, grass : cocoa pod
(fresh basis), respectively; (6) 100% cocoa pod silage.

1. Department of Animal Science Univerity of Ibadan, Nigeria
2. Cocoa Research Institute of Nigeria (CRIN), Idi-Ayunre, Ibadan,

Nigeria
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The cocoa pod silage contained approximately 5.7% crude (C.P.)
22% cr~de fibre (C.F.) and a mean energy value of 4.4 kca1/g in
contrast to the grass silage with a composition of 4.8% CP, 32% CF
and 4.7 kcal/g of energy.

Results indicated that on metabolic weight basis more
digestible dry matter (DDM; P<O.Ol), digestible energy (DE, P<O.OOl)
cellulose or hemicellulose was consumed from the control diet.
Intake of digestible nitrogen (N) was also significantly (P<O. 001)
higher for the control diet than for any of the silages. More N was
excreted when either treatment 2 or treatment 3 was fed indicating
that the N content of these treatments loias metabolised less
efficiently while N - retention'was similar and slightly positive for
all treatments.

3.33. THE EVALUATION OF B~J.&RS DRIED GRAINS (BDG) IN POULTRY RATIONS
1 BREEDER CHICKEN RATIONS •

R. Fombad and J. Hafeni.
Institute of Animal Research
Mankon, Bamenda - Cameroon.

ABSTRACT

In an attempt to establish the optimum level of brewers dried grains
(BOG) from a Cameroonian Brewery that can be incorporated in breeder
rations without adverse effect on productive performance, a study was
carried out with 120 laying hens and 12 cocks of Iss Commercial
breed. A complete randomised design was utilised in which the
dietary treatments contained 0 t 10, 20, and 30% levels of BDG was
fed. Feed and water were provided ad libitum over the five months
experimental period. Parameters such as egg production, egg weight,
feed intake, albumen height. egg shell weight. semen quantity,
fertility an4 hatchability of fertile eggs were measured.

Results· showed that when BDG was fed at 30% level in the.
ration t the hen-day production (50.6%) was significantly (P<0.05)
depressed than when the 0% level (56.2%). 10% ~evel (56.9%) and 20%
level (56.7%) were fed. There was a significant increase in .egg
weight with the increased level of BDG in the ration. Also the feed
intake per bird per day was significantly (P<O.05) and progressively
increased with increasing levels of BDG. No significant difference
was noticed between treatments for ratio of shell weight to egg
weight t albumen height and semen quantity for birds fed the 0, 10,20
and 30% levels of !lDG. Although the amoUl,t of feed to produce a
dozen eggs increased significantly (P<O. 05) as the level of BDG
increased in the diet, it was noticed that the cost of feed required
to produce a.kilogram of eggs was progressively reduced as the level
·of BDG increased in the ration viz 455, 420, 406, 401 CFA (l U5$ -
295 CFA irt 1987) for Ot 10, 20 and 30% levels respectively. It would
appear that the 30, level of DBG can be tolerated but the 20% level
of BDG was most appropriate for breeder birds.
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3.34. EFFECTS OF INCORPORATING RUBBER SEED MEAL· SUPPLEMENTED WITH
BLOOD MEAL IN BROILER RATIONS UNDER TRADITIONAL CONDITIONS •

Nouke l and H.N. Endeley2.
C.R.Z. Wakwa, B.P. 65 Ngaoundere - Cameroon

Ministere de l'Enseignement Superieur et de la
Recherche Scientifique (M.E.S.R.E.S.)

Direction Generale

Yaounde - Cameroun •

ABSTRACT

A trial was carried out to investigate the effects of the
incorporation of rubber seed meal supplemented with blood meal as
sources of plant and animal protein on the performance, feed intake
and the carcass of poultry birds from day old chick to 12 weeks under
traditional· system of management.

Unsexed 300 Jupiter chickens were randomly .divided into 4
groups each of 75 birds. Four diets representing different levels of
rubber seed meal (RSM) and blood meal (BM):- RO with 0% RSM and 0%
BM; RIO with 10% RSM and 8% BM ; R20 with 20% RSM 'and 6% BM and R30
with· 30% RSM and 4% BM, were fed ad libitum throughout the
experimental period. Results showed significant differences between,
treatments indicating the superiority of the diet supplemented with
30% RSM and 4% BM.

3.35. THE EFFECT OF WATER LETTUCE (PISTIA STRATIOTES L.) AS A
SUBSTITUTE FOR WHEAT MIDDLINGS IN BROILER FINISHING RATIONS •

Manjeli Y.; Tchoumboue J. and Djoukam J.
Department of Zootechnie

Centre Universitaire de Dschang,
Cameroon •

ABSTRACT

One hundred 6 weeks old broiler chickens with average weight ranging
from J92 to 921 g were randomly distributed into 5 groups of 20 each
in a completely randomised design. Each group· was fed one of the
following experimental rations containing 0,5,10,16 and 20' water
lettuce (Fisti8- stratiotes 1..:..) as a substitute for wheat middlings
for 4 weeks.

The best performance in terms of feed efficiency (2.74) was
obtained with birds fed the, ration containing 10% water lettuce.
The average daily weight gain was 44.56 g/day and cost per kg live
weight gain was 284 CFA (lUS$ - 295 CFA in 1987). This preliminary
study indicated that 10% water lettuce may be recommended in
finishing rations of broiler chickens.
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3.36. THE USE OF ORGANIC MANURE IN AQUACULTURE. I. POLYCULTURE OF
TlLAPIA (OREOCHROHIS NILOTICUS) AND AFRICAN CATFISH (CLARIAS LAZERA)
IN EARTHEN PONDS RECEIVING CHICKEN MANURE WITHOUT SUPPLEMENTAL
FEEDING.

D. Nguenga •
Institute of Animal Research (IRZ)

Foumban Piscicultural Research Station
P.O.Box 255 Foumban, Cameroon.

ABSTRACT

An experiment was conducted at the Foumban Piscicultural Research
Station in order to evaluate the efficiency of chicken manure on fish
yields. The polyculture was composed of Tilapia (Oreochromis
ni10ticus) and African catfish (C1arias 1azera). ' Three 400 m2 ponds
were used and loaded with 1.75 fish/m2 . Chicken manure was applied
at a rate of 40kg dry matter per hectare pond per day at the start of
the experiment. Waste allowance was adjusted biweekly with an
addition of 20 kg dry matterjha. ,Ponds were manured 6 days a week.
Cow manure (150 kg dry matterjha) and mineral fertilizer, NPK 20, 10,
10 (100 kgjha) were applied alternatively at 2 weeks intervals in
order, to strengthen the effect of chicken manure. Throughout the
experime,ntal period no other supplemental feeds were added to the
ponds. ;', Additionalwater was only added to replace losses due to
seepage. The mean survival rate was about 66%. Fish kills were
probably due to predation by birds during the dry season. The total
fish biomass was 3.4 tons per hectare per year. This zootechnical
value reveals that Tilapia and Clarias can thrive on natural foods
(the :manures and NPK used) in ponds (zooplankton and phytoplankton)
without other supplemental feeding.

3 . 37. GOAT KEEPING •

MRS. E. TENDO.
BP .. MBENGWI, MOMO DIVISION,

CAMEROON.

I thank you for the opportunity given to me to speak to you about ,my
goat .fa.~. I and my husband are parents of eleven children. And .so
in ~9~6. I started rearing goats in order to help our large famil-Y
have enough meat, especially during the Christmas and New y~ar
celebrations. It was also to help me have manure for my gardens and
farms f I use the manure to put in yam and maize farms. It helps
greatly with more food and I use the same piece of land every year.
I do not need to buy fertilizer. I started with 6 goats; 5 nannies
and 1 buck. Now I have 24 adult females, 6 young females a~d 10
young males. In all I have a total of 40 goats now. I do not keep
milk'goats because I have no labour.

When I started goat rearing I used to tether or tie them
singly witQ the help of my children to eat grass from place to place
where we found good grass. In the evening, we would loosen them home
into an old abandoned house for the night. But we could not increase
the number because of frequent transfers of my husband who was a
civil servant.
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When my husband retired in 1984, and we acquired a large piece
of land of our own I then started to increase the number of goats I
keep. We built a small fence to keep them and also a goat shed for
them. But we still took them and tied them from place to place to
eat grass and only bring them into the small fence and shed in the
evening. This is now a big problem on me as I have to do the job
alone when the children return to school.

In the rainy season there is enough grass around our compourid
for the goats to eat but in the dry season, there is not enough grass
and they grow thin. In the dry season we take water in a pan or
basin to them where we have tied them to drink once a day. We
sometimes give them salt.

Recently, I heard from the research people that to feed our
goats with cassava peelings or waste, maize stalks, groundnut or
haulms which we used to throwaway or bury them in the farm as manure
is good. This has really helped our goats to grow well especially in
the dry season when there is very little grass for the goats. Also
in this way, I can keep the goats in this little fence and feed them
with these farm wastes. It also reduces the burden of tying them and
solves the problem of destroying food crops when they break open from
the tethers.

I just allow them to breed on their Olm. That is the buck
lives with the nannies and mat~s them any ~ime. I do not control the
mating or breeding. And when I find a good male I buy it and sale
the old one. The adult female produces a kid every year.

Usually when one of them or some of them are sick or they have
scabies, or some other diseases I take them to the Veterinary Clinic
for treatment. Sometimes I treat them myself, especially if it is
diarrhoea, using medicine for humans for this disease.

I usually take my goats to the local market and sell them
there when I ne"ed money. When my children come on holidays, I kill
one to celebrate their good results and also during Christmas and New
year celebrations we eat some. Hhen I visit my children who are now
married and working in Yaounde, I take a goat as a gift to them.

The problems I face in goat farming is the lack of money to
build a good large fence and a shed to keep the goats in permanently,
for I realy want to increase the flock up to over a hundred. It is
very difficult for me to apply for a loan. I also need technical
advice on how to apply for a loan. I also need technical advice on
how to build fences and goat shed. The other problem is that there
is no good grass in the dry season for the goats. I just let them
eat whatever they find. I am very happy about my goat farm because
it helps us increase our family income, pay school fees, buy clothes,
eat fairly adequately and solve other family problems.

I take· this opportunity to thank the organizers of this
l\forkshop for giving me the chance to be here and the Minisry of
Women's Affairs, Mbengwi, Momo who have given me the encouragement to
come to this meeting. Goat rearing is a traditional thing for men
but now with their encouragement and advice many ,¥omen will find it
easy to keep goats.
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1. THE FIRST JOINT ARNAB/PANESA ANNUAL WORKSHOP.

Readers will be happy to learn that the Steering Committees of both
ARNAB and PANESA have been looking objectively to the areas of
overlapping in the objectives and efforts of the two Feed Resources
Networks. Some of the decisions that have been implemented, after
approval by 'the Annual General Meetings of the two Networks, have been
the coopt ions of the ARNAB and the PANESA Co-ordinators to the PANESA
and ARNAB Steering Commitees respectively.

The proposal by the PANESA Steering Committee that there should
be a j oint workshop with ARNAB on the theme "UTILIZATION OF RESEARCH
RESULTS IN FORAGES AND AGRICULTURAL BY· PRODUCTS IN AFRICA" was
discussed by the ARNAB S'teering Commitee and put to the floor at the
Annual General Meeting in Bamenda, in October, 1987. It was agreed at
that meeting to accept the proposal and that the two Co-ordinators would
work out a programme, listing the advantages and disadvantages of
possible workshop venues for submission to their respective Committees
for discussion. At the first joint ARNAB/PANESA Committees Meeting in
Nairobi, from 30th - 31st May 1988, it was agreed to hold the joint
workshop in Lilongwe, Malawi from 5th - 9th December 1988.

There were 90 respondents to the workshop announcement received
from 22 African countries. After careful scrutiny, and based on
available workshop time and funding the sub-committee selected 51 papers
from 18 countries.

The key note address on "Research and Institutional Factors
Optimizing Utilization of Research Results in Agriculture", was given
by Prof. C.A. Onyango from Egerton University. Within the theme of the
workshop there were four sessions:
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Session I

Session II
Session III
Session IV
Abstracts of
newsletters.

Research. Review on Utilization of Feed Resources (12
papers)
On-farm Feeding Systems (7 papers)
Feeding Resources Evaluation (16 papers)
Technology Testing, Evaluation and Adoption (16 papers)

these papers will be published in the next issues of the

The workshop was sponsored by the International Livestock Centre
for Africa and by the International Development Research Centre, Canada,
who are co-funding ARNAB and PANESA; and also by the Nairobi based
Interafrican Bureau for Animal Resources, an organ of the Organization
of African Dni ty, Sc ientific and Technical Research Cornmiss ion. The
Department of Agricul tural Research, Ministry of Agriculture, Malawi
were hosts to the workshop.

The workshop was opened by Honourable Mr L.J. Chimango, Member of
Parliament and Minister of Finance, the Republic of Hal'awi . The
Principal Secretary, Ministry of. Agriculture Mr Ndisale officiated the
openning ceremony.

The Steering Committees of AirnAB and PANESA, on their own behalf
and on behalf of all the workshop participants, would like to record
their appreciation to the Honourable Minister Chimango and to the
Pricipal Secretary Mr Ndisale for sparing time from their busy schedules
to bless the workshop and for their encouraging words and hospitality .to
a gorgeous reception. We would also like to express our appreciation to
th~ Ministry of Agriculture, in particular to Dr J.T.K. Munthali, for
all the logis tical support rendered prior to and during the workshop.
Once again we wish to record our appreciation to the Rapporteurs and to
all 'the workshop participants for their contribution. ARNAB' and PANESA
co-ordinators are most grateful to Ato Asrat Wendem-Agegnehu, English
proof reader, ILeA, for his immense editorial assistance at the workshop
and to Ato Michael Hailu, Head of Information for allowing Ato Asrat to
attend the workshop in that capacity.

2, RECOMMENDATIONS OF THE JOINT WORKSHOP.

2.1. At the closing session Rapporteurs report formulated into a
set of recommendations was presented by Hr Simba Sibanda.
The recommendations were discussed and adopted. The
recommendations are

2.1.1, Despite the long history of -research in both pasture and
agricultural by-products there has been little impact to
the small scale' farming systems; There are' two possible
reasons for this:some of this research might -have been
inappropriate; where research was appropriate the resultant
technology had not been transferred to the farmers, mainly
due to week extension services.

2.1.2. ·There is a need for continued monitoring and .evaluation of
the relevancy and effectiveness of research programmes if
research is going to deliver the goods to the farmers.
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2.1.3. Extension services need to be strengthened if progress is to
be mad~ in farmer adoption of research results. This may be
done through, inter alia, improved linkages between
researchers and extension workers (through joint research),
involvement of networks in training extension staff and
improved university training in extension.

2.1.4. Land tenure systems in most countries militate against
improved pasture and animal management. There is
therefore a need to involve and advise the policy makers.
The workshop also highlighted the need for studies on
ecosystems, grazing studies and degradation of the
environment, and integration of soil conservation and
forage production if sustainable land-use systems are to
be designed.

2.1.5. The availability of pasture seed was identified as a
constraint. This problem could be alleviated by
importation of seed in the short term, but ideally efforts
should be made to produce seed locally and at affordable
prices. It will be necessary to train farmers in seed
production.

2.1.6. The important role of networks in co-ordinating research
programmes within and between Africa countries was
acknowledged. This may be facilitated by increased
publication of Network Newsletters, collaborative research
and manpower development programmes.

2.1.7. There is a need for the authorities to provide conducive
pricing policies and credit facilities in form of inputs 1n
order to facilitate adoption of improved technologies by
farmers.

2.1.8. It is imperative that the nutritive characteristics of
available crop residues, by-products and pasture forages arE
measured and the information placed in data banks for use by
all interested parties. An inventory of the products and
their acceSSibility is necessary. The need for
standardization of terminology in describing feed resources
was also highlighted.

2.1.9. There is a need to develop appropriate experimental
me thodologies for on- farm research so that both the
scientific merit and application of research results can
be accommodated.

2.1.10. Economic appraisal should form an integral part of all
research programmes.

2.1.11.· Studies on feed resource budgeting and allocation should be
encouraged in order to facilitate design of correct feeding
strategies.
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2.1.12. Reviews on topical subjects should be commissioned by the
Steering Committees of the two networks in order to improve
access to information which may be scattered in
numerous publications.

2.1.13. Commercial feed manufacturers should be encouraged to
produce stockfeeds from crop residues and agricultural by
products at prices which are affordable to the small
scale farmers. I t may, however, be necessary to first
investigate the suitability of machinery.

2.1.14. There is a need for training in oral presentation of
research resul ts by scientists, for ins tance, this may be
offered as part of training programmes put up by Networks
or ILeA.

2.1.15. Recommendations from previous workshops should be referred
to as most remain topical.

2.2. Amongst the matters discussed at the Joint Annual General
Meeting was the possible merger of ARNAB and PANESA. There
was an apparent consensus that a gradual merger would be the
logical eventuality; considering the overlapping of
obj ectives and membership of ARNAB and PANESA. The
logistics of the merger· will be discussed by the two
Steering Committees, representing the National Agriculturals
Research Systems, and in consultations with the Deputy
Director General (Research) ILCA. It became obvious though
that the most logical way to merge ARNAB and PANESA "would
be to formulate two Animal Feed Resources Networks, one for
Eastern and Southern Africa and the other far West and
Central Africa, with an wnbrella co-ordinators of the two
networks II •

3. ARNAB RESEARCH PLANNING MEETING

At the end of the Joint ARNAB/PANESA workshop 26 National
scientists/research workers, represented by 15 amonLst the African
countries that attended the Joint workshop, stayed behind to participate
in the first formal ARNAB Research Planning meeting. ARNAB Steering
Committee is particularly grateful to Dr John C Tothill, Co-ordinator
for the Animal Feed Resourc(~s Thrust at ILeA t for his active
participation in this planning meeting. The general procedure adopted
was as follows.

Formulation of working groups to define problems and constraints to
utilization of crop-residues and agricultural by-products.
Developing regional research objectives to enhance effective
utilization of crop-residues an4 agricultural by-products to achieve
an integrated and sustainabie crop-livestock production system.
Development of research proposals by. the collaborating National
Agricultural Research Scientists to be edited and compiled into a
research portfolio for submission to a donor agency.
Upon acceptance of funding by a donor agency channelling of funds
through in-trust arrangements with collaborating National
Agricultural Research Institutions.
Monitoring of funds and work programme.
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After a group meeting in which the methodology of logical framework
Planning was explained and discussed, the 26 members met as four
separate "Agro-ecological Groups": Humid Zone (7 members), Sub-Hwnid
Zone (6 members), Semi-Arid Zone (7 members) and Highland Zone (6
members). Each group was requested to develop a zonal research protocol
developed through a logical framewo·rk planning procedure.

Justification (statement of problems, constraints, definition of feed
resources).
Objectives (goals that are set to be achieved through research and
which will lead to problem solution).
Work programme (outline of the activities required to achieve the
objectives; sub-projects, experiments, prioritization of activities
according to the national requirements, resource levels and past
research.
Expected output (what the work is expected to achieve).
Collaboration research workers/scientists/institutions.
Publication.
Some groups looked at tentative broad aspects of budgetary
requirements at zonal levels.

It was envisaged that at the end of the group discussions individual
researchers will develop research protocols individually or in small
groups based on the activities outlined and reflecting the priorities
set. These will represent proposals for actual research at the sub
project or experiment level for submission to the Coordinator either
before departure for their home destinations or for those that needed to
consult their peers and colleagues at their institutions they will post
their research proposals to the Co-ordinator. The following are the
reports of the group discussion:

3.1 THE HUMID ZONE GROUP

Members:

Name

A.B. Orodho
A.K. Tuah
O'.B. Smith
R. Njwe
F.B. Bareeba
K.M. Biwi

Country

Kenya
Ghana
Nigeria
Cameroon
Uganda
Zanzibar

- (Chairman)
- (Rapporte..lr)

3.1.1. Justification

in the humid zone about 80% of meat and milk consumed is produced by
small-scale village and urban backyard farmers. The major problem of
these two groups of farmers is. feed availability (throughout the whole
year for the small-scale urban backyard farmer and during the dry season
for the. small-scale village farmer). In this zone a large number of
crop residues and agro-industrial by-products is (are) available; these
include cereal straws, cereal bran.s, maize cobs J legume haulms. and
vines, sugarcane tops J bagasse J molasses, tree crop by-products and
residues, peels of tubers and fruits, pseudostems and leaves of bananas
and plantains. oil palm leaves, oil seed cakes, brewers spent grains and
poultry litter.
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At present these crop-residues and by-products are not
efficiently utilized because of problems of storage, conservation and
processing at the village level and lack of interest of existing
commercial feedmills in the urban areas to use them for the manufacture

. of ruminant livestock feed.

The main objectives of research on these feads are to devlop feed
packages for commercial milling in the urban areas and to determine the
most suitable supplements for grazing animals during the dry season in
the villages.

3.1.2. Objectives

8. To carry out a survey to determine types and quantities of crop
residues and by-products available in each locality.

b. To improve utilization of crop residues in the village through
supplementation with browses, legume forages, legume haulms and
vines, oil seed cakes, cereal brans and spent grains at the village
level.

c. To determine the most suitable methods of conservation of crop
residues and by-products at the village level.

d. To develop feed packages based mainly on crop residues and agro
industrial by-products that can be milled by small-scale commercial
feedmills and be sold at affordable prices to the urban and peri
urban small-scale backyard farmers.

e. To develop suitable machines for processing crop residues in
villages for (d) above.

3.1.3. Work Programme

a. A survey of types and quantities of crop residues & agro-industrial
by-products available in each locality will be conducted

b. Nutritional studies to determine the most suitable supplements which
can be used with crop residues available in the villages will be
carried out on Research Stations.

c. The determined combinations of crop residues will be
farms in villages in collaboration with Agricultural
OfficersjRural Sociologists.

tested on
Extension

d. The most suitable methods of conserving crop residues will be
determined. .

e. Nutritional studies will be carried out to determine optimum levels
of crop residues and agro-industrial by-products in complete
ruminant diets on Research Stations.

f. In collaboration with Agricultural Engineers simple machines for
processing crop residues (for village use) and complete feedmills
(for use in the urban areas) will be developed.
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g. Small-scale enterepreneurs will be encouraged (through dissemination
of information and loan schemes).

3.1.4. Expected Output

a. Appropriate machines for processing crop residues and by-products
(for both village and urban feed mills) will be developed.

b. Feeds will be made available to urban backyard small-scale farmers
on a regular basis to increase meat and milk production.

c. Dry season feed shortages in villages will be alleviated and the
farmers will increase their production of meat and milk.

d. Production of forage legume. by small-scale
increased.

farmers will be

e. Efficient and effective utilization of crop residues and agro
industrial by-products will be achieved and this will stimulate crop
production leading to stable and sustainable production of meat and
milk and food crops.

3.1.5. Collaboration

a. Agricultural Extension Officers/Rural Sociologists.
b. Agricultural Economists.
c. Agronomists/Plant Breeders.
d. Agricultural Engineers.
e. Veterinarians.
f. International Organizations.
g. UniversitiesfResearch Institutes.

3.1.6. Publication

a. Refereed journals.
b. Workshop/Symposium Proceedings.
c. Network Newsletters.
d. Extension Bulletins.
e. Ministry of Agriculture Annual Reports.
f. National Newspapers, especially to attract small enterepreneurs to

establish small-scale feedmills.

Appendix 1

List of Crop Residues ~ Agro-industrial By-Products

Crop Residues

Sugarcane tops
Plantain and Banana

Peels'
Plantain and Banana

I·eaves
Plantain and Banana

Pseudostems
Rejected Bananas
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Agro-Industrial By-Products

Sugarcane bagasse
Mollases

Cocoa seed testa

Coffee pulp



Cassava peels
Cassava leaves
Yam peels
Cocoa yam peels
Cocoa pod husk
Maize stover
Maize cobs
Sorghum stover
Miller stover
Oil palm leaves
Groundnut haulms
Soyabean haulms
Cowpea haulms
Cowpea pods
Groundnut
Soyabean haulms
Soyabean haulms
Soyabean pods
Potato vines
Sunflower tops
Rice straw

Supplements

Rubber seed cake
Bre'\llerS spent grains
Maize bran
Sorghum bran
Copra cake
Palm kernel cake
Oil palm slurry
Groundnut cake
Rice bran
Sunflo\oler cake
Wheatbran (imported)
Cotton seed cake
Noug cake

Poultry manure
Browse plants
Forage legumes

Leucaena. sp; Glyricidia. sp; Sesbania sp
Centrosem8, S1ratro, Tropical Kudzu,
Desmodiums

3.2. THE SUB-HUMID ZONE GROUP

Hembers

Name

C.W. Mwendia
R.B. Fombad
M.A. Naga
B.H. Ogwang
S. Sibanda
J.T. Munthali

Country

- Kenya (Chairman)
- Cameroon (Rapporteur)
- Egypt
- Swaziland
- Zimbabwe
- Malawi

3.2.1. Justification

Sub-humid zone is recognized as one stretching from Southern Sudan to
Senegal, with monomodal ,type rainfall, and some parts of Eastern and
Southern Africa.

a. List of by-products available in the sub-humid zone:

Roughages

Maize stover
11aize cobs
ltlaize husks
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Supplement§
(i) Energy
\>Theat bran
Maize bran

Sorghum bran



Millet straw

Sorghum stover
Rice straw
Sunflower heads
Soyabean stover
Sugarcane tops
Groundnut tors
Sweet potato vines
Standing hay (bush hay)
Cottonseed hulls
Cassava peelings

Rice bran
Cassava·
Molasses

(ii) Protein or NPN
Cottonseed
Cotto:~seed cake
Groundnut cake
Brewers grain
Fish meal
Urea
Poultry manure
Cassava leaves
Browses

Commercial feeds are considered to be generally balanced for
energy, protein, minerals and/or vitamins.

b. Production systems based on commodities

(i) Milk from large and small ruminants
· Extensive system
· Semi-intensive (semi-zero grazing) system
· Intensive (zero grazing) system

(ii) Meat from large and small ruminants and non-ruminants
· Extensive system
· Semi-intensive system
· Intensive system

(iii) Traction from large ruminants and some non-ruminants like donkeys
and horses. Non specific production system would be attached to
this group of animals although an intensive system would be
appropriate because the animals are specially managed for short
periods to give the desired output (i. e. good feeding during
ploughing season).

c. Problems related to the utilization of crop by-products listed under
item 1.

Lack of data on quanti ties of crop residues and agricultural by
products caused by inaccruate working ratios for estimating the
amount of residues produced based on grain yields.

Poor harvesting, storage and feeding systems of crop residues.

Poor nutritional value of cereal crop residues
minerals and vitamins.

protein, energy J

Poorly integrated crops-livestock-soil production systems.

Absence or near absence of sustainable feeding packages for
smallholders; and where the packages are available J they are
presented in a language a smallholder would not understand.
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Unco-ordinated extension of the few viable production packages that
relate to crops, soil and livestock.

Farmers dilemma in partitioning household labour into crops and
livestock enterprises; a reflection of a number of institutional
factors like pricing systems, loan availability etc which would
affect the profitability of the, enterprise.

Lack of appropriate technology for processing crop by-products
especially by smallholder farmers.

Competition in the use of feed resources between using them as
livestock feed and other alternative uses internally or as export
c~mmodities especially, oil seed cakes, molasses etc.

3.2.2 Objectives

a. To determine the grain to stover and/or grain to the milling by
product ratios that would give an accurate estimate of the stovers
or milling by-products.

b. To investigate the appropriate stage and method of harvesting, and
conservation of crop residues.

c. To improve the nutritional value of crop residues using sustainable
packages.

d. To develop an integrated crop-livestock-soil production system that
takes into account the alternative uses of the crop residues or by
products.

e. To evaluate the economics of each production system or package.

f. To develop appropriate research-extension-farmer collaboration in
the production of packages.

g. To develop appropriate or relevar:t processing technologies for crop
residues.

3.2.3. Work programme

B. Carry out sur,,"eys to estimate grain to stover or by-product
relationships under various farming systems/conditions (taking into
account factors like varieties, fertilizer, plant populations,
disease or pest damage).

b. Determine the optimum stage & method of harvesting and conservation
of the residue as either silage or hay.

c. Characterize the nutritional value of the crop residues to determine
inherent deficient nutrients.

d. Supplement the deficient nutrients through legumes (forage), oil
seed cakes, energy sources, minerals and vitamins.
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e. Process crop residues either by

(i) Physical means - chopping, grinding, pelleting
(ii) Chemical means urea, other appropriate alkalis, micro

organisms,
acids or hydration

f. Intercrop with food or forage legumes to enhance soil fertility, and
optimize grain and by-product production in the system.

g. Develop appropriate machinery for chopping and grinding the crop
residues.

3.2.4. Expected output

a. Appropriate indeces or ratios for accurate estimates of quantities of
crop residues or milling by-products.

b. Recommendations on harvesting
(silages or hays).

and conservation of crop residues

c. i) Data bank of the nutritive value of crop residues to facilitate
ration formulations.

ii) Formulate feed packages.

d. Integrated crop-livestock production packages to improve soil, crop
and livestock productivity.

e. Appropriate machinery for processing crop residues.

3.2.5. Collaboration

a. National - between National Agricultural Research Stations (NARS).

b. Regional (NARS) with farmers and extension.

c. International - with such Institutions as ILCA, Universities etc.

3.2.6. Publications

a. Annual reports.
b. Progress reports.
c. Proceedings.
d. Workshop/conference posters and circulars.
e. Field days and agricultural shows.
f. Radio programmes.
g. Newsletters.
h. Journal papers.

3.2.7. Budget

Protocol budget is dependent on the activities necessary for the
achievements of the objectives as viewed from the regional point of
view. Activities likely to be involved are:
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a. Inventory surveys.

- Site selection.
- Sampling and relevant chemical analysis.

b. Improvement of nutritive value.

- Characterization of available residues through chemical analysis.

c. Supplementation of crop residues.

· with forage legumes and cultivated brOTtlSes.
· would involve stages from establishment to harvesting and storage

of the legumes and browses before feeding trials.
· with premixes to compensate for deficiences in energy) protein,

minerals and vitamins. To correct such deficiencies with oil
cakes. energy products and NPN.

d. Physical and chemical treatment.

Would involve such activities as making above and below ground
silos for treatment and conservation of residues using alkalis
such as urea where practical and economical. .

3.3 THE SEMI-ARID ZONE GROUP

Members

Name

L.R. Ndlovu
M.L. Kusekwa
T.A. Mohamed
A. EI-Wakeel
F.P. Wandera
I.M. Hashim
S. Fall
H. Njie

3.3.1 Justification

a) Crops

Sorghum
!wallets
Maize
Cow'peas
Beans
Groundnuts
Lablab
Pigeon peas
Rice (irrigated)
Cotton

Country

Zimbabwe (Chairman)
Tanzania (Rapporteur)
Sudan
Sudan
Kenya
Sudan
Senegal
Gambia

b) Industrial by-products

Cotton seed c.ake
peanut cake/peels, shells
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Molasses
Bagasse
Cereal brans
Cotton gin by-products

c. Target class of livestock

Cattle:
young stock
cows
Oxen
Small ruminants
Sheep
Goats
Donkeys
Horses
Camels

d. Livestock production systems

Agro-pastoral
Transhumance
Nomadism

In the Semi-Arid zones of Africa, three major farming systems are
found, the Agro-pastoral, Transhumance and Nomadism. However, in
talking about utilization of by-products the latter two will be
considered. Very little can be done in incorporating by-products in
nomadic system of livestock production per ~ except if cattle from the
nomadic system are brought in the cattle stratification system.

Under the Agro-pastoral and transhumance systems, livestock
production is severely affected during the dry seasons. This is mainly
due to shortages of feed. Natural pastures, which form the main source
of feed to livestock is, at that time, low in dry matter and nutritive
value. .This leads to reduction in milk yiel~, weight losses, reduced
draught power,. and in severe cases high mortality rates. Crop by
products which are produced within the Semi-Arid zone by the agro
pastoralists have, an important role to playas feeds, during the dry
periods. However, there are a number of constraints that limit
efficient utilization of these important feed resources: -

Availability-amounts and types·and competition with other uses e.g.
fuel, building material or simply sold for cash. Harvesting,
processing, transportation and storage.

Low nutritive value especially nitrogen, energy J minerals and
vitamins and in some crop residues antinutritive factors.

Socio-economics - attitudes towards using certain crop residues :
cost-benefit, marketing/credit facilities, poor land use systems
(sh'ifting cultivation).

3.3.2. Objectives

a. General Objective
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To improve livestock production (milk t meat, draught and survival) by
alleviating feed shortages during dry seasons through improved
utilization of crop residues.

b. Specific Objectives

i) To assess the amount and types of crop residues and other feed
resources available on small scale farms in order to determine
their contribution in the overall feed budge.t and possible
allocation to other uses. .

i1) To improve the nutritive value' of crop residues through
supplementation, by use of in~ustrial by-products, home grown
supplements and browses (local and introduced) and where
practical and economical by physical and chemical treatments.

iii) To .determine the types and levels of secondary compounds
(contained in some of the by-products) that are deleterious to
livestock.

iv) To develop approriate methods of processing and storage of the
crop by-products.

v) To test the developed technologies on- farm, in order to
determine their acceptance by farmers.

vi) To carry out sociological studies and market surveys in order to
understand the production systems and marketing strategies of the
livestock products.

vii) To enhance the dissemination of information on the developed
technologies for improved utilization of by-products.

3.3.3. Work programme

i) Diagnostic surveys on representative sample of farmers and
through questionnaires.,

ii) Surveys effect of energy, nitrogen, minerals and/or vitamins
supplementation for efficient utilization of crop residues.

iii) Study the effect of a range of commercial chemicals and home
made solutions (e.g. ash) on improving the nutritive value of
crop residues.

iv) Laboratory analyses to determine the types and levels of
possible deleterious compounds t contained in some of the by
products.

v) Feeding trials will be carried out to establish effective feeding
levels of such feeds.

vi) Development of simple techniques of processing (if possible
pelleting)t packaging and storage.

vii) On-farm feeding trials ~l;rill be carried out, again with selected
representative farmers wi thin the semi - arid regions of Africa.
An integrated approach 1:1111 be adopted in this exercise.
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viii) Intensification of contact with farmers through field days,
farmers training programmes and mass media.

3.3.4. Expected output

i) Baseline information on the contribution crop by-products make to
livestock feeding systems on small scale farms.

ii) Types and levels of anti nutritional factors contained in some
crop residues.

iii) Technologies for improving the nutritive value of crop residues and
by-products developed.

iv) Simple techniques for harvesting, storage and processing of crop
residues developed.

v) Appropriate technologies for improving utilization of crop residues
within the small-scale farming systems of semi-arid Africa.
developed.

3.4. THE HIGHLANDS ZONE GROUP

Members:

Name

Beyene C.
Zinash S.
N.A. Urio
Getachew G.
Daniel K.
A. Abate

Country

- Ethiopia (Chairman)
- Ethiopia
- Tanzania
- Ethiopia (Rapporteur)
- Ethiopia
- Kenya (left after first meeting)

3.4.1. Justification

Discussion was based on the following sub headings :

· Status of current knowledge on the availability of crop residues (CR)
and agro-industrial by-products (AIBPs) i.e. type. quantity and
quality.

· Research and extension linkage.

· Need to develop, test and transfer feeding packages based.on CR and
AIBP's.

Following a thorough discussion of the above sub-headings,
members agreed to work on a project document entitled :

"Inventory, characterization and development of improved feeding system
based on crop residues and AIBP's in the Highlands of sub-Saharan
Africa". This project will have two major components namely:

1. On- farm diagnostic survey and characterization of CR and AIBP' s as
feed resources in the Highlands of sub-Saharan Africa.
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2. Development and transfer of crop residues and AIBP's based feeding
packages in the Highlands of sub-Saharan Africa.

Due to the increased pressure on land there will be little land
left for grazing. On the other hand, however, with the increased use of
land for cultivation more and more CR's and AIBP's will be made
available for feed.ing· animals, 'These feed resorces are not being
effectively utilized in the Highla.nds of sub-Saharan Africa due to
various reasons :

· Lack of reliable data on the potential as well as actual availability
of residues.

· There is lack of adequate knm1ledge on the \Talue of the available
residues for livestock feeding.,.

Whatever knowledge is available, it is not at times utilized due to
poor research/extensi.on linkage.

Research results which should have been e~{tended are still shelved. A
lot of research is not based on diagnos is of the existing feeding
systems and thus results are in most cases not practical and extendable
to farmers.

, The potentianl of CR's and AIBP's is also determined by the time and
place they become available. This information is essential to
develop feeding packages base.d on existing resources per ~.

· Most CR and even some AIBP's are reported to have certain nutritional
commonalities. Alone and untreated most of them can only be consumed
in amounts insufficient even to support maintenance. Consequently a
lot needs to be done on strategic supplementation of these feed
resources ..

· Very little work has been done on the feeding value of legumes in the
Highland mixed farming systems of sub-Saharan Africa. There is,
therefore, a strong case for the integration of legumes and crop
production sys~em. Agronomically promising legumes are already
available but much remains to be done on methods of introducing them
into the farming systems and in increasing the awareness of their
potential by carrying out on-farm trials.

, To be able to develop appropriate feeding packages, it is imperative
that a study be carried out on the existing production systems and
the potentials for development",

· Transportation cost of CR's and AIBP's from the site of production to
the place they could be. made available as feeds could be a limiting
factor. Ibus efforts made to develop feeding packages should
cc),nsider the economic aspect as well.

3.4.:L Objectiv·es

• rrl)1 estimate the potenti.al and actual avai.lability of CR Jlnd AIBP' s.

· 'I'o set up on- farm .annual feed budg·et.
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· To realize the
supplementation
experiments.

of
potential ,of forage legumes/tree

CR and AIBP' s on on.- farm and on
legumes
station

· To develop CR and AIBP/s based feed packages for sustainable animal
"agriculture.

· "To test (on- farm) and recommend feeding packages for a transfer by
extension agents.

3.4.3. Work programme

a) Survey and questionnaire
- CR and AIBP's - inventory
- Survey and review on status of current knowledge on CR and

AIBP's in the Highlands of sub-Saharan Africa.

b) Relevant chemical analysis of feed samples (CR) and AIBP's.

c) Testing of some processing and treatment methods in relation to
their potential to increase the on-farm utilization of CR and
AIBP's. Hethods of treatment such as urea and physical methods
like chopping will be studied.

d) Different agronomic/cultural methods of legume introduction into
the farming system w'ill be tested. Studies on the strategic
supplementation of CR and AIBP I s with legumes will be carried
out.

3.4.4. Expected output

Development of appropriate feeding packages.

3.4.5. Collaboration

Nationally - disciplinary approach.

Inter-regional-between researchers in the Highlands of sub
Saharan Africa.

International - ILeA and others.

3.4.6. Publication

Progress reports will he published in ARNAB Ne",sletters.

Final results will be released through proceedings.

Posters and booklets will be produced for use by local extension
agents.

Field days will be organized.
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4. REQUEST FOR UPDATED MAILING LIST

Postage costs are raising and we want to ensure that our mailing list is
accurate so that we can effectively utilize our meagre financial
resources. Ye also want to ensure that Newsletters and Workshop
Proceedings reach you as fast as possible. Please help us by filling
this form immediately after you have read it. If we do not receive the
form duly filled within reasonable time your name will be dropped from
the mailing list. If you are not 'receiving ARNAB literature fill in the

• form and you will automatically be slotted in our mailing list.

When you have completed filling the relevant secti.ons please fold so
that ARNAB's address is on the outside and return by airmail. Thank you
in advance fo~ your co-operation.
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1. ABSTRACTS OF SOME OF THE PAPERS PRESENTED AT THE FIRST JOINT
ARNAB/PANESA* ANNUAL WORKSHOP HELD IN LILONGWE. MALAWI FROM 5th

9th DECEMBER 1988.

1.1 FORAGE AND CROP BY-PRODUCT UTILIZATION: PRELIMINARY RESULTS ON
FARMERS' ADOPTION WITH LACTATING DAIRY COWS

Kassim M. Biwi.
Ministry of Agricultur , P.O.Box 159, Zanzibar

ABSTRACT

Forage and crop by-products were utilized to feed lactacting dairy
cows in a crop livestock integration package. Fourteen smallholder
farmers owning 3-5 hectares of land and practising crop livestock
integration with dairy cattle were monitored in Unguja and Pemba to
see how well they adopted technological packages. A forage mixture
of elephant grass (Pennisetum purpureum) Guatemala grass (Tripsicum
laxum) gliricidia (Gliricidia maculata) or 1eucaena, (Leucaena
leucocephala) and banana stems and leaves fed to lac tating cows
influenced milk yield to indicate a reasonable good adoption of the
feeding practice by smallholders.

Number of insemination per conception were 2 and 3.4 and
calving intervals were 13.1 months and 14.3 months for Unguj a and
Pemba respectively. Adoption in Pemba was slower compared to Unguja
inspite of breed differences of the cattle used.

* PANESA = Pasture Network for Eastern and Southern Africa.
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Occurrence of East Coast Fever was Dlore frequen~ in Pemba and
this' indicated low adoption rate in the use of acaricides for
spraying.

It is expected that intensifying extension and credi t
facilities will increase rate of adoption as these .appear to be the
main constraints.

1.2 PRELIMINARY EVALUATION OFRES~~CH ON AGRICULTURAL BY-PRODUCTS
UTILIZATION BY MODEP~ SMALL SCALE FARMERS IN THE SUDAN

f-: ,- ; ..... i r .:,~.
...• j)

T .A. Mohanuned·and.,B. I. Babiker.
University ofKharto~~ P.D.Box 32,

Khartoum North, Sudan

ABSTRACT

Ibis paper attempts to evaluate the state of research on agricult~ral

by-products and its usefulness to modern small scale farILc:rs and
other potential users. It highlights the quality of the research
-reports generated and their relevance and applicability on small
scale farms. For this purpose the authors reviewed the available
research reports and conducted interviews with senior scientists and
managers in the major research institutes and soma agricultural

. pr:o~uc·tion centres. Some'modern. small scale farmers arid feedlot
.ope:rators were also intervi~wed..,

1 t was observed that the modern small scale farmer have
re~eived little, . if any, benefits··.·from the research undertaken on
~gricultural by-products~' 'This'observation is rel~ted to the
relatively low quality research undertaken, so far.

1.3 THE USE OF CROP RESIDUES FOR LIVESTOCK FEED BY SMALL FARMERS IN
THE GAl-iBIA

Sandra L. Russo
Animal Science Department University of Florida

Gainesville, Florida 32606 USA

ABSTRACT

The Gambia, one of the smallest countries in Africa, was the location
of The. Mixed Farming and Natural Resource Management Proj ect from
1981-86. The goals of the project were to intensify' and :integra'te
crop and livestock enterprises in existing Gambian farming systems.
Cattle production was to be improved by better nu'trition during the
dry season, by range management techniques including deferred
grazing, . improvement of rangelands through re - seeding. a.pel ropt
:transplal\ts ,.T,'and· the. storing and f0\.lr feeding of. crop r7sid\.l~$'

Village-levelfeeding"trials 'were ··conducted in' four viila·g~ic: ih;:J$~3

and had increased to 33 villages by 1986. Not all inr.ovationswere
used in each village. Socio-economic factors such as the land tenure
system, social value of cattle, high labour requirements, limited
market access, 1m., land pressure and farmers 'goals· J::1ad'aprofoUrtd
effect on acceptance of the innovations. Development and farmer
goals must converge before acceptance and adoption will occur.
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1.4 BUDGETING AND ALLOCATION OF FEED RESOURCES

P.N. de Leeuw, B.H. Ozowela and R. Nyambaka
ILCA, P.O.Box 46847 Nairobi, Kenya

ABSTRACT

In most of semi-arid Eastern Kenya, farmers cultivate maize, beans,
cowpeas and pigeonpea as well as keeping cattle, goats and sheep.
Farm sizes range from 2 to 15 ha and most land is privately owned.
Cropped land increases with farms size from 1.5 ha to 5 ha, the
remainder being left for grazing. Annual rainfall is between 600 and
900 mm per year falling in two season with a growing period of 50-80
days each. Cattle are kept for milk, traction and cash sales while
smallstock are sold for cash. Cattle are most important, comprising
75-85% of the total livestock mass. Stocking rates are high and
decrease from 1.5 Tropical Livestock Units (of 250 kg) ha for a 5-ha
farm to 1. a ha for a 10 -ha farm. Forage from rangeland and crop
residues are the p'~incipal feed resources. Except in good rainfall
seasons demand' fo'r livestock feed exceeds supplies, resulting in
overstocking, land degradation and low productivity.

On-farm research has shown that the fodder supply in
smallholder farms can be increased by 1) establishment of grass
legume leys, 2) planting of grass and legume forages and 3) better
utilization of crop residues. Household welfare and cash income was
improved by channeling most of planted forage and high-quality fodder
to one or two crossbred cows for milk production. Livestock
productivity can be further enhanced by more_efficient.utilizat~onof
these increased ,feed resources through proper budgeting and
allocation of feed resources to the various livestock enterprises
maintained on farms.

In this paper computer-assisted procedures ared~scribed

consisting of the following steps: 1) an assessment of: the aerial
extent of feed resources and their expected yields per hectare; 2)
establishment of monthly totals of all sources in terms of dry matter
yield, crude protein and digestible energy content; 3) estimation of
OM and nutrient requirements of each )ivestock enterprise within
farm. .

From these in~tial inputs, monthly feed balances can. be
calculated followed bY."the partitioning of these sources amongst the
different livestock classes according to the priori ties set by the..
farmer. The procedures are flexible and can be adjusted for farm
size, cropping pattern and feed requirement of age/sex groups within
the herd. It can also become a tool to test the effects of feed
resource utilization on farm output when it is linked with holistic
economic farm models.
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1.5. USE OF RESEARCH RESULTS TO FORMULATE A FEEDING STRATEGY FOR
LIVESTOCK DURING THE DRY SEASONS IN UGANDA

F.B. Bareeba 8nd J.S. Mugerwa,
Department of Animal Science, Makerere University,

P.O. Box 7062,
Kampala, Uganda

ABSTRACT

Livestock production in Uganda is limited among other factors by feed
availability throughout the year. Research so far done has shown the
potential of crop residues, molasses/urea blocks and poultry waste ~s

ruminant livestock feedstuffs. These results together with orage
conservation in the form of silage can be used to formulate a
strategy for livestock feeding during the dry season. The use of
these research findings has been 1imi ted by the weakness in the
extension system in the country.

1.6. NUTRITIVE VALUE OF CROTALARIA VALUE OF CROTALARIA OCHROLEUCA :
II THE EFFECT OF SUPPLEMENTATION OF FEED UTILIZATION AND
PERFORMANCE OF GROWING SHEEP

S.V. Sarwatt and B.H. Dzowela 1
Animal Science Department Sokoine University of Agriculture

Morogoro, Tanzania

ABSTRACT

A study was carried out to determine chemical composition of
Crotalaria ochroleuca ("marejea") at three stages of growth-pre
anthesis, anthesis and post-anthesis. Feeding trials were conducted
to study the 'effect of marejea supplementation of low quality Chloris
gayana hay on the growth rate and feed utilization of growing sheep.
In the feeding trials 12 young male sheep were randomly allocated to
four treatments: hay on (T), hay + 150g "marej ea" (T), hay + 300g
"m~rejea" (T) and hay + ad lib "marej2a" (T).

The crude protein (CP) content was highest (30.5%) at pre
anthesis and decreased with advancing plant growth. The leaves with
a CP of 34.5 were observed to be the most ntttri tious part of, the
plant. The crude fiber (CF) content was lowest ad pre-anthesis
(36.7%) and increased to 40.0%. at post-anthesis stage of plant
growth. Calcium and phosphorus contents ~ere highest at pre
anthesis.

Supplementation had a significant (P<O.Ol) effect on total and
daily gain. Total and daily weight gain increased with increasing
level of marejea supplementation in the diet but there was no
significant differences (P>O.Ol) among supplemented animals as a
group had significantly (P<O.Ol) with treatment T. Both faecal Nand
urinary N excretion increas~d with N intake and level of
supplementary. The nitrogen balance val~e increased with increasing
level of marejea supplementation. It was negative in treatment T and
highest in T.

1 P.O.Box 46847, Nairobi, Kenya

4



From the study it was concluded that marej ea hay at pre
anthesis stage had the highest nutritive value and can be used as a
cheap alternative protein supplement for growing sheep in areas where
conventional proteins are expensive or not available.

1.7 RESPONSES OF WEST AFRICAN DWARF SHEEP FED CASSAVA PEEL AND
POULTRY MANURE BASED DIETS

A.A. Adegbola, O.B. Smith and N.J Okeudo
Department of Animal Science

Obafemi Awolowo University, lIe, Ife Nigeria

ABSTRACT

Five diets containing 0,13,25,35 and 45% dried poultry manure (DPM)
were formulated such that DPM replaced 0, 25, 50, 75 and '100% of the
wheat offals and groundnut cake contained in the control diet 1. The
diets were fed to 20 growing ewes in a 104 days growth study. Dry
cassava peels and water were also provided ad libitum.

The intake of the animals fed the 0, 13, 25, 35 and 45% DPM
diets were 87.1, 94.0, 88.6, 102.8 and 107.8 g/kg O. 75/day. The
differences were not statistically significant. Also not statistical
differences were observed in the growth rate of sheep which varied
from 84.5g/head/day for sheep fed the 25% DPM diets to
lOO.6gfhead/day for the animals on the 35% DPM diet. Efficiency of
feed utilization decreased from 8. 7kg feed/kg gain to 10.5 as the
level of manure in the diets increased from 0 to 45%. The growth
performance of al the animals showed that sheep can be reared on
diets containing poultry manure as the sole protein supplement, with
dried cassava peels constituting 40 to 60% of the total diet. Sheep
supplemented with poultry manure diets had higher intake of the dried
cassava peel than sheep fed unsupplemented control diet.

1.8 ON - FARM EVALUATION OF MAIZE BRAN AND COTTONSEED CAKE AND
INTRODUCTION D,F IMPROVED FORAGE TECHNOLOGIES FOR MILK PRODUCTION
IN HZUZU MILKSHED AREA OF MALAWI

M.S.L. Kumwenda and H.D.C. Msiska
Ministry of Agriculture Department of Agricultural Research Chitedze

Agricultural Research Station,
P.O.Box 158, Lilongwe, Malawi

ABSTRACT

On-station research work has developed promlslng animal feed resource
technologies for increasing milk production and these are being
evaluated on-farm with both research resources and those of farmers.
Preliminary resul ts show that the inclusion of cottonseed cake In
maize bran-based dairy rations would raise dairy farmers' gross
margin/cow. If the programme we would eventually lead to more feed
resources of high quality resulting in increased livestock
productivity with. the end result of attaining food security and
improved farm income of the smallholder farmers.
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2. COURSE ANNOUNCEMENT ON-FARM RESEARCH METHODOLOGY IN ANIMAL FEED
RESOURCES AND ANALYSIS

INTRODUCTION

It has been proposed by the Steering Committees of ILeA's Animal Feed
Resources Networks, the Pastures Network for Eastern and Southern
Africa (PANESA) and the African Research Network for Agricultural By
products (ARNAB) to hold a training course on liOn-Farm Research
Methodology and Data Analysis II • Arrangements are under way to hold
the first course in English at. Egerton University, Agriculture
Resources Centre, Nj oro, Kenya from 6-17 November 1989. For this
year the course will be funded by IDRC's Fellowships and Awards
Division to which a tentative course project proposal has been
submitted. This proposal has been favourably accepted and funding is
anticipated. .

BACKGROUND

The two Networks working on animal feed resources have encouraged the
use of on-farm research methodology in the testing and evaluation of
developed animal feed resources packages but very little progress has
been made in the collaborating National Agricultural Research Systems
(NARS) . Among the many reasons it may be that most scientists in
NARS have limited exposure to' on-farm research experimental design
and data analysis. Tradi tional statistical designs use randomized
complete block and conventional factorial designs. Yet the
statistical analyses of data from surveys is another area which uses
special methods not commonly used by biological scientists working
with animal feed resources.

TARGET GROUP

The course is targeted for senior research officers/fellows and
lecturers from institutions involved in animal .feed resources
research and extension/training. There will be a maximum of 20
participants. I t is hoped that these leading scientists and
educators will be able, after the course, to develop curricula for
imparting the on- farm research methodology to young early career
scientists and technicians working in animal feed resources and
animal production.

JUSTIFICATION

1. On-farm research approach is an effective tool of enhancing the
technologies to small-scale farmers.

2. On-farm research approach provides a feedback to researchers on
the appropriateness of already developed technologies and also in
re-designing on-going research programmes.

3. On-farm research approach in animal production is fairly new and
does not utilize the conventional research methodologies
(statistical design, data collection and data analysis).
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4. A sizeable number of scientists ~n NARS will benefit from are"
orientation on on-farm research and livestock methodologiGs
especially statistical design and data analysis.

5. The most cost-effective method of disseminating new research
methodologi.es is to train trainers and leaders of research in
NARS.

COURSE CONTENT

The course will attempt to rev~ew the types of on- farm animal feed
resources research that are most suit(~d to generating the specific
types of research information n,eeded for technology development.
Evaluation of methods will be made in terms of the effectiveness of
inputs from both scientists and technology users (extension personnel
and farmers). 'rhe course wi 11 be organized around the key
questions:-

1. What 1s the role of on- farm reseclrch in animal feed resources
technology generation. I

2. What on-farm research methods can be used to help evaluate
management of animal feed resources.

3. What on-farm research methods can be used to help in design and
evaluation of animal feed resources technologies.

4. What criteria should be used to divide resources between on
station and on-farm animal feed resources research.

5. How can' on-farm animal feed resources technology generation
activities be organized to enhance collaboration between farmers
and scientists, and between scientists of differen-t d:lsciplines
(agronomists, animal nutritionists, animal health scientists,
socio-economists, etc .•. ).

The fox-mat will include lectures based on case study experiences,
commentaries and group discussions. Working groups will be organized
on particular topics of on-farm research . methodology. The course
will be augmented with a relevant field trip.

The major topics of the course will include:

1 ~ The role of on- farm research in animal feed resources (forages
and agricultural by-products) technology generation.

2. On-farm research designs for evaluating animal feed resources.

3. The role of the animal component in on .. farm animal feed resources
evaluation.

4 . Institutional, organizational and management issues'which' affect
the extent and depth of farmer involvement in research, and
scientist effectiveness in integrating on-farm research 'into the
overall research programme .
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5. Use !of scientific assessment methods to evaluate responses
specific to animal feed resources technology, designs, data
collection and analysis.

6. Computer packages for analysis of on-farm research data.

7. Evaluation of introduced methodologies (adoption rate and socio
econpmic impact).

Durationi Two weeks, 6-17 November, 1989
I

Venue Egerton University, Agriculture Resources Centre, Njoro,
Kenya.

Funding International Development Research Centre (lDRe) ,
Fellowships and Awards Division (financial grant through
PANESA/ARNAB) .

I

Resourc~ Personnel: Two world reknowned consultants, with hands-on
experience on on-farm research and methodology and data
analysis in animal feed resources. These will be assisted
by three local consultants, with African experience in on
farm research, to share their experiences with course
participants.

Selection/Nomination of Participants If you or your colleagues
wC;uld like to participate in this course please complete
the nomination form attached on page 13. Depending upon
the success of this course and future availability of funds
it will be possible for the Steering\Committees of the two
Networks to sanction a repeat of the course so that more
colleagues from NARS will have a chance to participate.

3. OTHER RESEARCH ABSTRACTS.

3.1 NUTRI'l'IONAL VALUE OF AMMONIA'l'ED PEANUT HULLS IN BEEF CATTLE
DIETS

I

G~M. Hill P.R. Utley
Nutrition Reports International 1987, (36) p. 1363-1370

ABSTRACT

In a 2x2 Latin square design trial 6 steers about 231 kg were given
maize based diets containing 20% untreated groundnut husks (GH) plus
0.6% urea (control) or 20% ammonia-treated GH (A-GH) for 13 days at
4.54 kg/steer then for 7 days at 2.27 kg/steer. In a second trial
with siknilar design 18,1 - year - old heifers about 302.9 kg were
g:f.ven f~ee access to diets for 112 days. Crude protein content of
control and A-GH diets was 11.6 and 11.3%, respectively.· For steers
digestibilities of OM, crude protein and gross energy were similar
with both diets, however digestibility of neutral detergent fibre
tended to be lower and of acid dtergent fibre higher with A-GH diets.
Nitrogen intake was similar for both diets but steers given A-GH
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retained more N than did the controls. For heifers given the A-GH
diet, plasma urea N was lower than in controls. Wei~ht after 112
days, daily gains, feed conversion and carcass trials were not
affected by diet. Results indicate that A-GH may be used as a
nitrogen and roughage source in cattle diets.

3 .2 EFFECT OF SORGHUM STRAW ALONE OR IN COMBINATION WITH MOLASSES
AND NITROGEN SOURCES ON PERFORMANCE OF SUDAN DESERT LAMBS

A.G. Osman A.E. El-Tayeb A.E. Sulieman T. A. Mohammed
Animal Feed Science and Technology 1988, (19) p. 351-358

ABSTRACT

Diets containing straw only (A), 70% straw plus 27% molasses (B),
68.6% straw plus 26.5% molasses and 2% urea (C), 63.6% straw plus
24.5% molasses and 9% blood (D), 58.3% straw plus 22.5% molasses and
16. 7% blood (E), or 35% sorghum grain plus 35% cottonseed cake and
27% wheat bran (F) were given to 36 crossbred Sudan desert lambs
183.7 plus or minus 4.5 days old. Lambs given diets A and B had the
lowest (P<O.05) feed intake. Nitrogen-supplement~d lambs (groups C,
D and E) had higher (P<0.05) feed intakes than unsuppleme~tedlambs

(groups A and B) (a.16, 1.05 and 1.07 vs. 0.65 and 0.87 kg/day);
lambs given diet F had the highest (P<O.05) feed intake (1.32
kg/day) . Growth and feed efficiency of lambs were relatively poor
except for those given diet F. Average daily body weight changes
were -55.9, -54.9, 6.6, 38.1, 50.8 and 170.0g for lambs given diets
A, B, C, D, E and F, respectively. Dressing-out percentages were
37.9, 38.6, 38.7, 41.0, 39.7 and 45.7, respectively.

3.3 INFLUENCE OF PLANE OF NUTRITION AND DIET COMPOSITION ON RUMEN
FERMENTATION AND ENERGY UTILIZATION BY DAIRY COWS

J.D. Sutton W.H. Broster E. Schuller D.J. Napper V.J. Broster
J.A. Bines, J. A. Journal of Agricultural Science 1988(110) p 261-270

ABST&\CT

Mean digestible energy (DE) intakes of 147 cows of 3 parities given
diets to provide digestible energy (DE) at~'2. 2, 2.6 or 3.3 times
maintenance (MM) (diets contained hay plus 60, 75 or 90% compound
feed) were estimated. Rwnen samples ~tere taken from three-quarters
of the cows at monthly intervals throughout the experime.nt. Molar
proportions of volatile fatty acids (VFA) in the rtunen .were not
affected by stage of lactation over the 36 weeks of the experiment.
The proportion of acetic acid decreased and that of :propiopic acid
increased with greater intakes and with higher proportions of
compound feed (CF) in the diet. The proportion of n-butyric acid was
little affected by level of intake but decreased with increasing
proportions of compound. In young, non-lactating cattle given the
same diets but at lower intakes, VFA proportions were unaffected by
diet composition at intakes of about 0.7 MM, but at intakes of about
1.3 MM the proportion of acetate decreased and that of propionate
increased when the proportion of CF was inc-reasedfrom 75 to 90%.
The efficiency of milk energy production in .relation to DE or
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metabolizable energy (ME) above maintenance decreased with increasing
intake but was little affected by the proportion of CF. Partition
towards liveweight increased with intake in early lactation but not
in late lactation. It also increased with higher proportions of CF
in mid- and late-lactation but not in early-lactation. Estimates of
the ME requirement for liveweight change (LYC) were in reasonable
agreement with recently published standards in early lactation when
liveweight, ~as decreasing, but later in lactation when liveweight
gain was occurring, a much higher value was calculated ,which is
difficult to reconcile with these standards. Rumen VFA proportions
were related to dietary fibre concentration and level of intake
additively. The relationship to.VFA proportions was close for milk
fat concentration, but less so for energy partition towards
liveweight and none was apparent for the efficiency of ME'utilization
for milk energy production. It is suggested that both the reduction
in milk fat concentration and the increase in milk yield 1n response
to reductions in the fibre content of diets may be independently
related to ~he increase in the proportion of propionate in the rumen
VFA. It is concluded that further progress in studies of the dietary
factors affecting the efficiency of milk production will require
measurements of nutrient uPt:ake from the digestive tract and
description of milk production and, LWC in terms of their chemical
composition rather than energy alone. Descriptors: Plane of
nutrition; rumen fermentation; cows; energy; utilization,
Concentrates; hay; ratios.

3.4 NET ENERGY FOR GAIN (NEgain) OF CASSAVA TOPS

,J.A. Kategile, J.G.J. Mngulwi A. Abate
Animal Feed Science and Technology 1988 (20) p. 97-109

ABSTRACT

For 70 days, 15 entire Black-Headed Persian lambs iti 3 treatment
groups, were given a basal maintenance ration of Chloris gayana hay
without or-with ,200 g DM of cassava tops hay (CTH) or cassava tops
silage (CTS). The amount of Chloris gayana hay in the treatment
groups was adjusted weekly for j." each animal to meet maintenance
requirements. A mineral supplement was provided and water was freely
available. 'J;'he gross energy of the carcasses, offal and blood was
estimated from their protein and fat content. The difference between
the gross energy of the controls and those on treatment gave the, net
energy .(~E) 'of the cassava tops. Results showed that, on aver~ge;'

cassava' tops contained' 27.1% crude protein <9P), 24.6% crude fibre
(CF), ~.9% eth~r ~xtract (EE) and 782.5 mg/kg hydr06yanic acid (HeN)
in the DM; hay making was the most efficient method of reducingHCN
content. Overall, the dig~stibility coefficients (%). of cassava tops
were: organic ,matter, 6i;2 ;CF, 43.5; CP, 79.5; cind EE, '51.7.
Feeding cassava tops together with Chloris gayana hay, improved
voluntary feed intake by the lambs. In the NE study CTS was
significantly more digestible and resulted in greater metabolizable
energy (ME) intake than CTH. However, the energy in CTH was better
utilized for gain. The NE.values of CTH and CTS were 2.22 and 1.67
MJ/kg DM, respectively. This apparent contradiction was explained in
terms of thyroid malfunction as shown by the~reatly enlarged thyroid
glands of the lambs gi~en CTS with a high HCN co~tent.
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:3 •5 IN11ENSIVE ANDfAL PRODUC1'I01~ TRIALS IN THE SAHELIAN AND SUDANESE
ARE1\.: INTENSIVE F'EEDING OF l.AMBS IN THE NORTH OF BURKINA FASO.
(ESSAIS D'INTENSIFICATIOllf DE Lj!~ PRODUCTION' ANlMALE EN ZONE
SAHELO·· SOUDANIENNE : ALINl!N'rATION IN1'ENSIVE DE .JEUNES OVINS DANS
X..!~ NORD DU BURKINA).

D. Bourzat E. Bonkoungou D. Richard R. Sanfo
Revue d'Elevage et de Medecine Veterinaire des Pays

Tropicnu.x 1987, (4,0) p. 151-156

ABSTRACT

Groups of Mossi and Peul Fulani sheep in the north of Burkina 'Faso
were given diets comprising hay and concentrates or straw plus
cottonseed oilmeal and by-products or urea. Of these intensive
feeding systems, the best diet for sheep comprised of rice or millet
stra.w, molasses and cottonseed oi1meal as sheep were not in dire,ct
competition with man for the individual feeds. For 25-kg sheep given
this diet avera.ge DM intake and daily liveweight gain was 1 kg and
110g~ respectively. ,

3 . 6 COUPARISON OF RID[INAL DIGESTION OF' BRAN AND SUGARBEET PULP IN
SllEEP AND COWS. (DIGESTION RUHINAIJ~ COMPAREE DU SON ET DE LA
PULPE DE BET'rERAVES GHEZ LE HOtT1'ON ET LA VACHE)

M. Doreau B. Mi.chalet-Doreau C. Poncet M. P. Guen
le Reproduction, Nutriti.on, Development 1988, (28) p. 119-120 (Fr)

ABST&~CT

Ruminal digestion was compared in cows and sheep receiving 40% hay
and 60% wheat bran or beet pulp to appetite. Organic matter (OM)
digestibility was 5% highE.~r for pulp diet, but rumina1 OM
digestibility was the same for both diets. Ruminal retention time
was shorter for pulp, but its rat('~ of digestior. seemed to be more
rapid. Rwni.nal retention time for hay was longer i.n cows, but
ruminal digestibility ~7as not as great.

3 . 7 EFFECTS OF INTAKE OF' STRAW TREJlTED ~,1ITH SODIUM HYDROXIDE ON SOME
CHARACTERISTICS OF FEEUmNTATION IN THE RUl{EN OF SHEEP AND GOATS.
(EFFETS DE l' INGES'l'ION DE PAILLE TRAI'l'EE A LA SOUDE SUR
CER'fAINES CARACTERISTIQUES 'FEEUIENTAlRES DU RUMEN DES OVINS ET
DES CAPRINS)

M. Focant ~L Vanbelle A. July
Reproduction, Nutrition, Development 19B8, (28) p. 121-122 (Fr)

ABSTRACT

Compared wi th hay diets t straw diets treated with sodium hydroxide
were accompanied by a large increase of water intake and of rumen
fluid volume in sheep and goats. Adding 1% urea to the NaOH-treated
straw increased D~I intake by 60% j.n both species with no change in
rumen fermentation indices. Descriptors: Rumen fermentation; straw;
sodium hydroxide treatment; goats; sheep; Alkali treatment.

11



3 .8 THE SUBSTITUTION OF GRASS SILAGE BY A STRAW AND CONCENTRATE
MIXTURE FOR DAIRY COYS

O.J. Roberts

Animal Feed Science and Technology 1988, (20) p. 135-143

ABSTRACT

In a l6-week winter-feeding experiment, 3 groups of Friesian cows
were given Lolium perenne silage to appetite or restricted access to
silage (6 an 4 kg DM/daily) and a' straw and concentrate mixture
(straw-mix) to appetite. The straw-mix contained (per kg OM); sodium
hydroxide-treated straw 540 g, ground barley 260g, soyabean oilmeal
180g, mineral and vitamin supplement 20g. All cows were given a flat
rate of 9 kg concentrate daily throughout the experiment. The silage
had a lower metabolizable energy (ME) content than the straw-mix (9.8
VB. 10.2 MJ/kg OM) and a higher crude protein content (161 vs. 141
gfkg OM). Restricting the amount of silage and including the straw
mix in the diet increased the total DM and ME intake. The cows given
silage to appetite had a significantly lowe);:' milk yield ~nd protein

-yield than those given 4 kg silage OM daily plus the straw-mix.
There were no significant differences between treatments in milk
composition. Cows given silage to appetite lost liveweight over the
16 weeks, whilst those on the other 2 treatments maintained their
liveweight.

~,

I
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1. RESEARCH ON CROP RESIDUES AND AGRO-INDESTRIAL BY-PRODUCTS AS
LIVESTOCK FOOD IN ZIMBABWE.

1. 1 RESEARCH ON CR P RESIDUES AND AGRO- INDUSTRIAL BY-PRODUCTS AS
LIVESTOCK FEED IN ZIMBABWE - A REVIEW

B. Manyuchi and S. Sibanda1

Grasslands Research Station, Private Bag 3701,
Marondera, Zimbabwe

University of Zimbabwe P.O.Box 167, Zimbabwe

INTRODUCTION

The population of livestock in Zimbabwe comprises 5.9 million cattle,
2.5 million goats, 0.2 million sheep, 0.3 million donkeys and 0.2
million pigs (Central Statistical Office, 1987). Zimbabwe has one of
the highest human population growth rates of about 3.6 percent per
annum. There is therefore a need to enhance the availability of
animal products for human consumption. While efforts are being made
to improve livestock production through the introduction of exotic
germplasm for crossbreeding and improving livestock health
facilities. nutrition is still recognized as the major production
constraint.

1 University of Zimbabwe P.O.Box MP 167 Harare, Zimbabwe
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The majori.ty of cattle (60 percent of the national herd),
goats and sheop are ],:ept: in communal areas whel:e the level of
overgrazing was estimated to a.verage 164 percent: (Sandford, 1982).
Overgrazing in the wet season does not allow suffici.ant fodder for
the dry season. Animal feed is therefore in shortlfi!lst: supply during
the dry season and in some areas crop residues supply over 50 percent
of energy consumed by ruminants (GFA, 1987). The estimated annual
production of crop residues and other by-products in Zimbabwe is
shown in Table 1. Smith (1988) estimated that if ~~11. the available
stover were to be utilized as livestock feed in communal areas it
would provide up to 54. percent of the animals' maintenance feed
requirements over the l5D-day dry season.

Table 1. Estimated annual production of crop residues and agro
industrial by-products in' Zimbabwe (1986/87)

Quantity ('OOO tonnes)

Crop Residuesl

Maize stover
Sorghum stover
Wheat straw
Barley straw
Soyabean stover
Groundnut stover
Sunflower stove~

Sugar cane tops

Oil seed cakes3

Soyabean
Cottonseed
Groundnut
Sunflower

Other by-products

Mo1asses4

BagasseS

Meat and bgne meal6
Blood meal

1 332.0
300.0
426.0
45.0

367.0
71.1
64.0

210.0

60.1
80.6

3.6
8.7

42.0
252.0

4.3
1.0

1

2

3

6

Estimated from grain yield (Central Statistical Office, 1986)
using a factor of: 2 for maize, wheat and barley; 5 for sorghwn
and 4 for oil seed crops (Kossila, 1987).

Sugarcane yield: 3 500 000 tonnes (Anon, 1987): 20 per cent dry
matter. For 2,4, and 5 use a factor of 0.3, 0.36 and 0.06,
respectively, of cane dry matter yield (see Ranjham and Chadhokar,
1986).

Agricultural Marketing Authority (1988)~

Cold Storage Commissi.on (1986),
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l~aize stover

Maize stover is the most: abunda.nt. crop riE;~sidue in Zimb/:lbwe and most
of the research on crop residues has been concentrated on it. Early
work on the evalua.tion of:' ma:tzlia ,stO'Vf..!lr "iJ1as ,aimed at l:lssessing the use
of the wholema.:tz(;~ plant for producti.on of beef f milk and mutton
during the dry season (Gra.sslands. Researeh Station, 1960). Maize
stover plus grass silage (5.2 percf.:ut crude protein) was fed ad
libitum with a dally supplement of uxea (85 g/animal) or groundnut
meal (0.5 kg/animal.) to Afrika.ner weaner cattle during the dry
season. The mi.xture of grass sila.ge and stover reduced liveweight
loss significantly t wi th lSi greater response from groundnut meal than
urea (Table 2). In ~3L fo110'1;'1 up tri.al, grass silage was fed a
supplement (2 kg/day) to heifers grazing maize stover during the dry
season, resulting in an average daily liveweight gain of 0.37 kg,
compared to 0.19 kg for animals on stover grazing only (Table 2).

Subsequent experiments examined the effect of varying the
ratio of maize grain to stover in milled complete diets on growth
rate of steers in pens (Grasslands Research Station t 1968). In
general, the performr3.nce of st€~elCS dt~clined wi tll an increase of
stover in the diet ('fable 2). The decline in performance was
reversed by feeding a protein supplement.

Table 2~ Performance of cattle receiving maize stover diets

Liveweight
gain

(kg)
Maize stov1r + grass silage
a.d li.bitum

no supplement -3.6

+ 85 g urea/ani.mal/day 8.2
+ 500 g groundnut cake/animal/day 8.6

Source

Grasslands
Research
Station (1960)

Grass silage basal dietl

No supplement
+ 85 g urea/animal/day
+ 500 g groundnut cake/animal/day

Milled stover/grain diets + 0.9 kg
protein concentrate2

50 % stover + 50 % grain
60 % stover + 40 % grain
70 % stover + 30 % grain

60 % stover + 40 , grain diet

+ 0.9 kg protein concentrate
+ 1.4 kg protein concentrate
+ 1.8 kg protein concentrate

-13.6
1.0
2.7

kg/d

1.2
1.0
0.9

1.0
1.1
1.3

Grasslands
Research
Station (1967)

~ Liveweight changE'~s during the dry season
Protein concentrate with 50 % crude protein
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Topps and Manson (1967) inyestigated the effect of early
harvesting of grain on the chemical composition of maize stover.
They showed that maize stalks contain more crude fibre (CF) and less
crude protein (CP) than leaves and that as the plant matures, there
fs a decline in CP and an increase in CF in both fractions. Unless
the cost of artificial drying of grain can be justified, early
harvesting cannot be applied to improve the quality of maize stover.
Further work on the nutritive value of various fractions of maize
stover carried out by Goldschmidt (1971) confirmed that leaves and
cob sheath have the highest nutritive value, followed by cobs and
stalks (Table 3). The yield of nutrients per hectare, however,
follow the order: stalks> leaves> sheath> cobs. Therefore loss of
leaf material during harvesting of stover represents a substantial
loss of nutrients.

Table 3. Crude protein content and digestibility of various parts of
maize stover (Goldschmidt, 1971)

Parts of maize plantl

grain cobs cob sheath leaves stalks

Percentage of
whole plant

Yield (tjha)

Crude protein
content (%)

Yield of crude
protein (tjha)

In vitro
digestibility (%)

Digestible
dry-matter (tjha)

53.5

7.7

9.5

0.73

89

6.88

6.5 7.5

0.94 1.08

3.4 3.1

0.03 0.03

42 57

0.39 0.62

11 ..1

1.60

6.5

0.10

42

0.67

21.4

3.09

3.2

0.10

31

0.96

1 Variety SR52 yielding 7.81 t grainjha

More recent work by Smi th, Chakanyuka, Sibanda and Manyuchi
(1987) has been focussed on aspects of feeding, including physical

,and chemical treatment and supplementation of maize stover. Where
stover was offered to cattle and sheep in increasing amount from 1.5
to 3 percent of liveweight, intake was obser.,ed to increase with no
evidence of stover selection. A supplement of protein inc'reased
intake across treatments itl lambs, but the ranking of the treatments
was not altered. The increase in intake was associated with an
increase in refusal rate, indicating possible wastage where stover is
offered ad libitum, for instance during free grazing.
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In another trial (Smith, et al., 1987), maizo stover was baled
and treated with 3.5 and 7 percent urea by weight. The urea was
added as a solution so' that regardless of urea concentration, 20
percent water was added to stover and the stacks of bales were
covered with plastic sheeting for five weeks. When the treated
stover was offered to sheep and cattle, intake was greatest with less
than 5 percent urea, al though diges tibili ty and rumen degradabili ty
were highest with 7 percent urea. In vitro studies confirmed five
weeks as the optimum treatment period. In a related on-farm trial
(Smith, 1987), replacement dairy heifers were fed a high protein
supplement with ad libitum access to maize stover treated with either
5 percent sodium hydroxide or 5 percent urea. Feed intake and
liveweight gain were in the order: 5 percent sodium hydroxide-treated
stover>urea treated stover> untreated stover. This is in agreement
with work reported elsewhere (Sundstol and Coxworth, 1984).

Maize stover treated with 5 percent urea as described
previously was compared to stover supplemented with 1 or 3 percent
urea sprayed as a solution at the point of feeding (Manyuchi, Smith
and Mikayiri, unpublished data). The solution was made so that
regardless of urea concentration 40 percent water by mass was added
to stover. As in the previous trial, intake of stover by cattle was
improved by 70 percent following treatment with urea, but there was a
marginal response to urea supplementation (approximately 10 percent).
An equivalent amount of water sprayed onto the stover improved intake
of stover by 10 percent, indicating possible palatability problems
associated with spraying a solution of urea on to the stover. In
sheep, a higher intake of stover was observed when urea was
incorporated into a daily supplement of maize meal compared to an
equivalent amount sprayed onto stover at the point of feeding. The
results indicated that a source of energy, for instance molasses, may
be necessary for efficient utilization of urea as a supplement to
poor quality roughages. A similar conclusion was reached by
Nuwanyakpa and Butterworth (1987).

Other cereal crop residues

Limited quantities of sorghum stover are available, especially in the
drier regions of the country. Wheat and barley are grown under
irrigation during the dry season and the straw is only available
during the, later part of the dry season. Government policy to
increase the cultivation of sorghurn~ in the more drought susceptible
regions of the country" and wheat to meet the country's requirements
is likely to result in an increase in the ,quantity of these residues.
No research information is available on the feeding value 'of sorghum
stover in Zimbabwe but some work has been carried out on barley and
wheat str~w.

Two ~ethods of ~reating barley "straw with a mixture of sodium
hydroxi.deatld urea were tested (Stoole, Kf.wanuka, Sibanda and
Zimany'i, 1986)'. The alkali was poured onto bales which were then
milled after:'72 hours (method 1) or added at the point of milling and
the milled stover incuba.ted for 72 hours (method 2). The treated
strawsweie fed to c4ttl~ fpr 125.day~. Animals on untreated barley

5



'\
straw lost weight (-0.08 g/day) while those on straw treated by the
first and second methods gained 60 and 145 g/day, respectively.
Intake of straw and in vitro digestibility were also improved by
these two methods of treatment.

In other studies carried out comparisons were made between
cottonseed hulls and hay as sources of roughage in concentrate diets
for calves (McCallum and Harrap, 1982) and in high energy diets to
fatten steers (Groenewald and Hopley, 1975a). Liveweight gain, feed
intake and feed conversion ratio were similar on the two roughage
treatments. Similar studies carried out by Grant and Golding (1977)
also indicated that groundnut hulls and cob meal can be used as
sources of roughage in diets for ruminants. Although no experimental
data for Zimbabwe is available, sugar cane tops and bagasse are used
extensively in the sugar cane growing areas of Zimbabwe, especially
during the drought periods, as feed for cattle.

Agro-industrial by-products
~

Molasses

Molasses is one of the maj or by-products of the sugar industry.
Studies carried out in other countries (Preston and Leng, 1987) have
shown that molasses can be used as a source of energy in ruminant
diets. In one of the early trials in Zimbabwe, pregnant and
lactating Afrikaner cows were kept in pens and given a diet
comprising 64.4 percent molasses, 27.6 percent bagasse, 5 percent
cottonseed meal, 2 percent urea and a daily allocation of 0.9 kg
cottonseed hulls (Anon, 1968). This diet was observed to be
palatable and the animals maintained condition and liveweight. Maize
meal and a high protein ,concentrate were added to the diet which was
then offered to calves after weaning. The calves gained 0.99 kg/day
and weighed 409 kg at 13 months of age.

Groenewald and Hopley (1975b) evaluated the replacement rate
of maize meal with molasses in high energy diets. It was calculated
that diets based on molasses with 1.8 and 1 percent urea were
equivalent to 70 and 76 percent, respectively, of high energy diets
based on maize meal. When urea was withdrawn 19 percent more of the
molasses based diet was needed for the same carcass weight gain.

Sibanda, Chakanyuka and Mlilo (1987) studied the performance
of cattle on diets where molasses was incorporated at rates of 0, 10,
20, 30 and 40 percent in maize based diets comprising 92.6 percent
broken maize 2.2 percent cottonseed hulls, 2.4 percent cottonseed
meal, 1.7 percent urea and 0.3 percent salt (Table 4). The animals
were fed ad libitum and slaughtered after 90 days. Results showed
that molasses could be included in maize based fattening diets up to
a maximum of 30 percent without any adverse effect on body and
carcass weight gains, feed conversion ratio and carcass grades.
Further work on the use of molasses as a livestock feed is currently
hampered by availability since molasses is being used to manufacture
industrial alcohol.
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Table 4. Performance of cattle receiving poultry litter and cane
molasses

Daily gain
Liveweight Carcass

Poultry litter (PL) (kg/d)

Feedlot diet1 no PL 1.7 1.1
19 % PL 1.3 0.8

Supplement on dry
season grazing (g/d)

150 g CP/anima1/dry
from: PL -71.0 -29.2

"'-Cottonseed meal (CSM) -8.0 -26.2

-
200 g CP/anima1/day
from:50 % PL~ 50 % CSM 5.0 -5.0

CSM 14.0 -13.3

200 g CP/anima1/dry
from:CSM 108.0 0.8

67 % CSM + 33 % PL 184.0 29.0
33 % CSM + 67 % PL 144.0 -5.0

PL 64.0 -27.0
No protein fed -124.0 -128.0

Cane molasses (kg/d)

Source

Rudert and
Hopley (1977)

Smith et aI,
(1987)

Manyuchi, Smi th
and Mikayiri
(unpublished)

Amount of ca~e molasses (%) in
feedlot diet 0 1.34 0.86 Sibanda et al

10 1.53 1.06 (1987)
20 1.55 1.11
30 1.47 1.05
40 1.30 0.95

1 Diet - 70 % maize meal, 20 % star grass hay, 10 % protein
concentrate

2 Diet - 92.6 % maize and cob meal. 2.2. % cottonseed hulls. 2.4 %
cottonseed meal, 1.7 % urea and 0.3 % coarse salt

Defatted maize residue

Another potential source of energy is defatted maize residue (DMR)
which has a crude protein content of 11 percent. This is a by
product of the oil extraction process. Naude, Jacobson, Grant,
Golding and Spear (1980) evaluated the performance of steers in
feedlot offered a standard high energy diet (70 percent maize meal ,
20 percent roughage and 10 percent protein concentrate) in which DMR
replaced maize meal at rates of 0, 25, 50, 75 and 100 percent. Diets
with DMR were eaten readily and carcass and liveweight gains tended
to increase as DMR was increased.
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Protein sources

The need for supplementary nitrogen to ruminants on dry season
grazing has been demonstrated by several ,yorkers (~lurray and Romyn,
1939; Elliott and Topps, 1963; Ward, Richardson, Denny and Dye, 1981;
Richardson, 1983). Liveweight loss representing 10 to 15 percent of
late summer body weight occurs when no supplementary nitrogen is fed.
A similar dietary nitrogen deficiency also occurs when cereal
residues are fed to ruminants. Oil seed ca.kes (cottonseed,
groundnut, soyabean and sunflower) and by-products from animal
slaughter, for instance blood meal and meat and bone meal, have been
used as sources of supplementary nitrogen (Grant, Jobson and Golding,
1980) . Differences in their degradability and amino acid quality
have been illustrated in studies by Sibanda, Zimanyi and Chakanyuka
(1985) and Sibanda and Zimanyi (1985).

Poultry manure

Poultry manure (deep litter and battery) has been identified in many
countries as a potential source of supplementary nitrogen in diets
for ruminants (Bhattacharya and Taylor, 1975; Hadjpanayiotou, 1984).
Rudert and Hopley (1976) showed that when poultry manure replaced a
high protein concentrate in a feedlot diet (70 percent maize meal, 20
percent star grass hay and 10 percent protein concentrate)
performance of animals was reduced (Table 4). Two recent trials
(Smith, Sibanda, de Souza and Chihora, 1987; Manyuchi, Smith and
Mikayiri, unpublished) have shown that poul try manure can be fed to
supply 200 g crude protein/animal/day as a maintenance supplement for
Mashona weaners on dry season grazing. Two mixtures of cottonseed
meal (CSM) and poultry litter (PL) (67 percent CSM + 33 percent PL
and vice versa) ,~ere compared to CSM and PL as sole supplements,
supplying equal amounts of protein (200 g crude protein/day) to
weaners on dry season grazing. There was no di.fference in the
performance of animals receiving CSM and the mixed supplements and
the highest liveweight gain was by animals on 67 percent CSM + 33
percent PL (Table 4). A substantial saving in the cost of
supplementation was realized by feeding the mixed supplements. A
trial is currently in progress to investigate the use of mixtures of

,CSM and PL as sources of nitrogen in feedlot diets to finish cattle
and sheep.

Future work

Legume stovers as sources of protein

There is a growing interest in the use of legume stover as
supplements to cereal stovers in diets for ruminants (Smith, 1988).
In a survey carried out in two communal areas of Zimbabwe,
Mombeshora, Maclaurin and Reh (1987) indicated that the valueJof
legume stover as livestock feed' in communal areas in not fully
realized. Work is currently in progress to evaluate the use of
legume stovers as supplements to maize stover. Thre'e l'egumes,
namely, cowpea, lablab and pigeon pea, are being examined (Smith,
Manyuchi and Mikayiri, unpublished). Preliminary results show that
total intake of feed, digestibility and nitrogen retention are
improved by feeding legume supplements. Further responses in intake,
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digestibility and nitrogen rotention were obtained by feeding a
supplement of cottonseed meal in addition to the graded levels of
legume stover. These trials are being carried out in the light of
the growing interest in the cultivation of fodder legumes on fallow
land in communal areas of Zimbabwe (Mombeshora, Maclaurin and Reh,
1987).
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2. THE USE OIr' CROP RESIDUES AS LIVES'£OCK FEED ON SWAZI NATION LAND 
A SURVEY

B.H. Ogwang
Department of Animal Production and Health

Faculty of Agriculture University of Swaziland

INTRODUCTION

Swaziland has a total land area of 17,365 square km which., is divided
into four distinct topographical regions: the highveld. rniddleveld.
lowveld and the Lubombo plateau. Just over half of the country's
area 1s vested in trust land for the nation and parts of it allocated
by chiefs to individual Swazi families who engage mainly in
subsistence agriculture. This sector is known as Swazi Nation Land.
The rest of the landis known as Title Deed Land and is owned on
freehold or concessionary ti ttle. It includes commercial forests,
farmland, estates I ranches as well as land owned by the St'1Bziland
Government. Agricultur~ on Ti.ttle Deed Land is highly modernized and
most of the country's cash income is derived from it.
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Livestock have traditionally been an important component of
the agricultural industry in Swaziland. According to a recent
population census (HTS, 1983), there were some 636~OOO head of
cattle, 320,000 goats, 31,800 sheep and 16,450 pigs. Cattle are by
far the most important class of livestock; the majority (about 80%)
being owned by smallholders on Swazi Nation Land under a strongly
traditional system of management characterized by communal grazing.
The other 20% or so are held on Tittle Deed Land and are generally
managed under commercial ranching systems.

Maize, the staple food in Swaziland, is the dominant crop
grown on Swazi Nation Land. Other crops grown include cotton,
groundnuts, sorghum, beans and cowpeas. While the commercial yields
of these crops are often as low as one tonnefha or less, their by
products constitute a major feed source for grazin~ livestock during
the long dry season when the natural pastures become scarce and poor
in quality. At present these by-products are not being effectively
utilized partly due to inadequate definition of what they are, how
much is available and to what extent they contribute to livestock
productivity on Swazi Nation Land.

The present study was therefore undertaken with the following
objective~:

I. to understand the general patterns of crop-livestock production
systems on Swazi Nation Land and consequently.

II. to assess the potential contribution of crop residues to
livestock production on Swazi Nation Land.

III. to identify the constraints currently limiting~the use of these
residues to improve livestock production.

Choice of study area,

The investigations reported here were conducted in the middleveld of
Swaziland. This topographical, region experiences a long dry winter
season (April to September) which promotes a vegetation type
consisting mainly of tall grasses interspersed with varying den~ities

of trees and shrubs. The grass species include Hyperthelia
dissoluta. Hyparrheniacyrnbaria. ~ filipendula and Themeda' triandra
while Acacia karroo I Ficus capensis, Dombeya rotundifolia and
Combretum §RR. costitute part of the dominant tree species~

The climate, soil and vegetation of the middleveld provide an
environment suitable for mixed farming and a wide" variety of crops
are grown both for subsistence and for cash. Production estimates of
the by-products from some of these crops are presented "in Table 1.
While these estimates are subject to considerable variation depending
on such factors as rainfall and time of planting, the figures
indicate that" the rniddleyeld is a maj or region of crop residue
production. It also carries 1/3 of the national cattle population
(Anon I 1987).
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Table 1. Estimates of crop residue production (in tonnes) for the
various regions of swaziland. *

{

Crop Highveld Middleveld Lowveld Lubombo Swaziland
\

\

Maize 53206 64278 28854 8[~37 154775
Groundnuts 143 863 482 37 1525
Sorghum 1672 1609 1717 855 5853
Beans 142 145 19 16 322
Cowpeas 192 522 188 6 908

Total 55355 67417 31260 9351 163383
% 34 41 19 6

* Adapted from de Lima (1982) based on the following residue to grain
ratios: maize 1.6, groundnut 1.2, s~rghum 3.7, beans 1.0, cowpeas
1.0 (Simpson, personal communication).

Survey design and methodology

Several students in the Faculty of Agriculture, University or"
swaziland, were selected to conduct a diagnostic survey which lasted
7 I months (March to September). The survey was conducted most
intensively over the students' long vacation (May to August 1986) and
intermittently over weekends and holidays in September 1986 and March
to April 1987. The total number of homesteads surveyed was 350
situated in 7 locations scattered throughout the middleveld (Figure
1) . In selecting the locations, each student enumerator was
associated by family with a rural homestead on Swazi Nation Land
functioning both as the enumerator' sresidence and as the centre of

\
the enumerator area (while also beipgmqre conducive to cordial
acceptence of the operation). Once in the enumerator location,;
homesteads were selected on the basis of every third or fifth
homestead (depending on population density) encountered in the
particular direction for that day. Each homestead was interviewed
with a questionnaire constructed to cover such -aspects as: land use
patterns, degree of interr~ction between crop and livestock
enterprisa~, grazing patterns, feed sources and the use of crop
residues (Appendix I). Some Of the information such as calving rates
and calf mortality were sought for the previous year. On the day of"
the interview, farm size per household and area under each crop were
also estimated visually by the enumerator after intensive practice.
with using 30 meter tape measures to estimate ,field size. "

In addition to the interviews, cattle activity was monitored"
monthly in 20 homesteads randomly drawn from the original 350
homesteads (Appendix II). On the 15th of each .month, the number of
hours spent by cattle from a' homesteftd on various feed sources was
recorded. This was assumed to be the daily pattern of livestock
feeding for that month.

Since maize is the dominant crop on Swazi Nation Land, its
stover yields werre determined from 56 .homesteads in June 1987. In
estimating these 'yields, the residues were sampled at random from one
field per homestead using either a meter square quadrat where the·
crop had been broadcast or a measured row length where the crop had
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been drilled. After cutting, the samples were weighed fresh and the
average yield per hectare was calculated. Sub-samples were taken and
dried at 80°C in an air-draft oven for 24 hours in order to obtain
the moisture content from which dry matter yields in tonnes per
hectare were then calculated.

Data from these surveys were hand tabulated and simple
calculations of means, standard deviations and percentages were
carried out using a computer.

Results and discussion

The results of this work stem largely from data gathered during a
single homestead interview and are unlikely to represent the true
oveJ"all picture of the crop-livestock interrelationships on Swazi
Nation Land. They should therefore be evaluated not for their
precision but for offering new insights into the nutritional
constraints to livestock production on Swazi Nation Land and the
potential of crop residues for alleviating the feed problems.

Cattle form an integral part of the farming system on Swazi
Nation Land. They are important as a source of-meat, milk, manure,
draught power and transport. They are also intimately involved in
Swazi custom and culture and are regarded as a store of wealth. A
survey by de V1etter (1983) showed that almost two thirds of the
rural homesteads in Swaziland keep cattle with an average herd size
of 18.6 per household. In the present study the average cattle herd
size per household was 14.7 (SD - 9.36, N "" 339) which is slightly
lower than the national average. Sheep and goats were reared by
approximately one third (31.8%) of the sampled households, with an
average flock size of 18.2 (SD - 11.1, N .. 108).

Traditionally cattle have been kept by the rural stock owner
to meet domestic needs and customary requir~ments without much regard
for their commercial value.

Consequently ownership has tended to emphasise numbers rather
than productive capacity. But as the homestead economy moves into
the modern sector, the need to keep more productive animals is
becoming more apparent. The Nguni, a local cattle breed of the Sanga
type, is a poor Ploducer under the prevailing management condition.
In the present study 18% of the households had some improved stock
(usually Brahman crosses) mixed with the indigenours Nguni. No
household had a full herd of purebred exotic stock.

Magnitude of the feed problem

Livestock owners were asked to speciJy the problems they face in
raising their livestock. Most of them (93%) cited poor nutrition as
their number one problem followed by 'disease. Seventy five percent
of the farmers acknowledged that .. the problem is more serious in
winter than at any other time of 'the year.

Inadequate nutrition was also implied through indirect
responses. It was found, for instance, that although the. majority of
the stock owners kept their animals within the household,
approximately 25% he.J.d some of their cattle under the "sisa" system
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whereby the owner lends his cattle to someone else and the borrower
uses the animals to meet his domestic needs although he cannot make
decisions on their disposal for sale or for slaughter (Sibisi. 1979).
The affluent Swazi town worker who has no time for herding often
takes advantage of this system of ownership. The stock owners were
asked to give reasons for keeping cattle elsewhere under the system.
68% of the respondents transferred their animals to the 10wve1d where
they believed there is better quality grazing. 20% loaned their
cattle to relatives and friends to provide them with milk, kraal
manure and drought power. The rest gave theirs for· other reasons
such as widening of contacts, reciprocation favours or transfers to
Government fattening ranches.

Based on information sought from the previous year. the
calving rate was estimated at 32% which approximates the 36% reported
for Swazi Nation Land i.n a recent national livestock survey (Anon .•
1987) .. However calf mortality rate was four times higher than the
6.4% reported .in the same survey. When asked about the causes of
calf mortality, 43% of the respondents could not identify the causes.
However, 24% attributed it to feed shortages, while 19% attributed it
to disease and 12% to accidents. These findings indicate that the
majori~y of rural stock owners are aware that nutrition is a serious
constraint to livestock production on Swazi Nation Land and there is
a need therefore to provide them with some guidence on ways and means
of alleviating the problem.

Feed sources

The major feed resources on Swazi Nation Land include:

1. Natural pasture

Natural pasture or veld forms the basis of cattle production on Swazi
Nation Land and practically all the sample households relied on it as
the major feed source. The veld is communally grazed under a poor
system of management involving very high stocking rates with hardly
any fencing or fertilizer application. Its quality and quantity
remain ~elatively high in summer (October to March) generally
providing adequate grazing for the livestock. But for the remainder
of the year grazing becomes very poor and the animals have to be
moved to cropland or face starvation.

2. Planted pasture

Farmers in the study area do not seem to have recognized the value of
established pasture and only 2% had some area reserved for it. These
farmers also kept some improved livestock. However, there is a
likelihood that other factors such as the communal land tenure system
may restrict rural stock owners from reserving the land for pasture
establishment so that perception cannot simply be guaged by
behaviour.

3. Standing hay

The use of standing hay is also not a common practice on Swazi Nation
Land and only 14% of the sampled households used it. These
households were also associated with improved stock.
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4. Supplements

Most of the livestock depend solely on natural grazing for their
nutritional requirements. In the present study only one third of the
households providt~d the cattle with some form of supplement
especially during winter. TIle rnost common supplement used was common
salt followed by malze cobs, corruri'lercial mineral mix and molasses.

5. Crop residues

As mentioned earlier ~ most farmers interviewed acknowledged that
shortage of grass Is one of the major causes of livestock
deterioration in the dry winter season. Crop residues should
therefore represent an important feed' source during this period. An
average homestead on S,,,azi Nation Land covers an area of 2. 75
hectares 'of which BO% are devoted to crops, about 15% to fallow' and
the rest is taken up .by woodland, rock outcrops, houses, cattle
kraals and other structures (de Vletter, 1983). In the present
survey the maj ori ty of the households had farms of between 1 to 2
hectares although there were large variations as indicated by the
standard deviation in T~)le 2. '

Table 2~ Frequency Distribution of farm size across households

Range in hectares
(SD·- 1.81, N - 340)

1
1 - 2

2.1 .' 3
3.1 - 4

4

Percent of households

10
52
25

8
5

Almost all homesteads, on Swazi Nat~on Land grow crops mainly for
human consumption. Tn.h1e 3 shows that maize is the dominant crop
taking as much as 88% of the total arable land in comparision to the
next crop, beans, which occupied only 4% of the land. Sweet
potatoes,' groundnuts, vegetables, sorghum, cotton and cowpeas were
also important in some homesteads.

Table 3. The proportion of households growing each crop and the area
allocated to the crop per household.

Crop

Maize
Beans
Sweet potatoes
Groundnuts
Others

% of homesteads
growing ,crop

99
29
20
20
13

% of total area
occupied by crop

88
4
3
3
3·

Most crops on Swazi Nation Land are harvested by the end of summer
after which livestock are allo,,~ed into the crop fields'. The actual
date 'for allowing cattle to graze on cropland varies from community
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to community and is usually declared by the chief of the area.
Farmers were asked to indicate when they move animals to the crop
fields, when all the crop residues are completely utilized by
livestock and when the animals are removed from the crop fields back
to the communal grazing -land. Table 4 summari.zes the response to
these qu..estions.

Table 4. Pattern of crop residue use during tho year (Farmer Response
in %)

Months

April
May
June
July
August
September
October

When stock move
to cropland

3
76
21

When residues
disappear

8
66
21

5

When stock move
out of ,cropland

67
33

Almost 76% of the farmers released their livestock into t~e crop
fields in May; the remainder moving in their stock in June. In terms
of complete utilization of residuef from the crop fields, only 8% of
the respondents reported that crop residues normally disappear by the
end of June, 66% reported that they disappear in July and by the end
of August there are no more residues in the majority (95%) of the
homesteads.

This patte~ of crop residue utilization was also examined by
monitoring monthly cattle grazing activities in 20 homesteads, and the
results are presented in Table 5.

Table 5. Total and crop residue grazing times (mean daily time/month,
N - 20)

Month

Apri~

l1.~y
J~ne

July
August
September
October

Total grazing Crop residue % of total time
time hours/day' grazing time spent on crop

hours/day residues
Mean SD mean SD

8.8 1.09 0.2 0.04 2
9.3 0.84 3.1 0.27 33
,9.2' 0.92 6.5 0.55 71
8.4' 0.96 4.6 0.39 55
8.7 0.97 1.7 0.33 19
9.2 0.93 0.5 0.03 5
9.4, 0.89 0 0

Table 5 shows that crop. residue grazing started soon after harvest
accounting for 33% of the total grazing in May, peaking in June (71%
of total grazing time) and ending round about August. These results
concur with the farmers' respo~se in Table 4. The period of maximum
utilization of crop residues on Swazi Nation ~nd appears then :to be
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sometime between June and July. When all residues are finished the
animals will generally be left to graze on weeds in the·· fields t on
fallow land and on river valleys and swamps until they become
completely dependent on communal grazing land. The movement of stock
back to the communal grazing areas takes place between september and
October (Table 4) coinciding with the onset of the rains and the
beginning of the planting season. The exact date for removing
livestock from cropland is usually announced by the area chief.

The potential of crop residues for ruminant livestock in the
middleveld of Swaziland

The quantity of crop residue prod~ced in any region is likely to be
highly variable depending on factors such as climate, soils t

fertilizer treatment and planting dates. In the present study, dry
matter yield estimates for ma:f.ze stover averaged 5 tonnes/ha (SD 
1.63, N - 56). This means that each h01;1sehold could produce
approximately 11 tonnes of maize stover in a cropping season assuming
an average farm size of 2.75 ha per homestead with 80% reserved for
crop production (de' Vletter t 1983). If this amount of residue is
consumed by the indigenous Nguni cattle whose mature weights range
from 400 to 600 kg, their daily intake for 9 hypothetical liveweight
categories will approximate those presented in Table 6.

Table 6. The relationship between dry matter intake and cattle
liveweight (Adapted from NRC r 1984)

Animal liveweight
kg

Approximate DM consumption/head/day
kg % of liveweight

100
150
200
250
300
350
400

'450
500

Mean

3.0
4.0
5.8
6'.0
7.3
8.0
7.7
8.4
8.9
6.6 (SO - 2.03)

3.0
2.7
2.9
2.4
2.4
2.3
1!9
1.9
1.8

Table 6 shows the average dry matter intake per head per day to be
6.6 kg with a standard deviation of 2.03 for 9 liveweight ranges'
which translates into a minimum intake of 4.6 kg and a maximum of 8.6
for a given herd. to1ith a mean cattle herd size of 14.7 per'
household, a stover yield of 11 tonneswill feed the animals for 5
months (163 days) at 4.6 kgjhead/day or 3 months (87 days) 'at, 8.6
kgjhead/day" There are no data to show if the animal's intake of'
crop by-products may exceed 4.6 or 8.6 kg/day. But it can be assumed
that since there is no controlled grazing on Swazi Nation Land, when
residues are abundant, the animal's intake may exceed these estimates
and when the residues become scarce and less leafy, the intake may be
much lower. While the impact of crop residues on the productivity of
grazing livestock cannot be quantified in the absence of actual
feeding trials, the possibility that crop residues could feed the
household cattle for up to 5 months must be viewed in terms of their
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potential for maintaining the grazing animal during the critical
winter months and for reducing the grazing pressure on the already
overstocked communal lands thus minimizing further veld
deterior:a~ion.

Recommendations

The results of this study have confirmed that natural grass or veld
is the major feed source for ruminant livestock on Swazi Nation Land.
The study has also. indicated that crop residues especially maize
stover. could and probably do contribute significantly to the overall
feed budget of the livestock in this sector. The main constraints
which are likely to limit the use of these residues include their
unsuitability for direct animal use and their inherently low
nutritive value. Any future research should therefore focus on these
broad areas with emphasis on the following specific areas:

1. Storage of crop residues

At present the most common method of utilizing crop residues on Swazi
Nation Land is to allow animals to graze on standing stubble after
grain harvest. This, grazing is invariably uncontrolled and results
in considerable selectivity and poor utilization (Mosimanyane, 1983;
Alhassan et al., 1985). A more efficient means of utilization would
be to harvest and store the residues before use. In the present
~study, only 15% of the households harvested and stored the crop
residues. The residues were either heaped near the Kraal and fenced.
piled on a raised platform or stored in a cribb. Factors currently
inhibiting the storage of crop residues such as transportation and
labour availability need to be investigated.

2. Strategic feeding of crop residues

This includes selectively feeding productive animals such as draught
oxen and milking cows on harvested and stored stover. Draught oxen t

for example t could be fed throughout the winter season until the
stover r~ns out or just before the planting season.

3. The use of supplements

A large number of researchers have evaluated untreated crop residues
and have come to the conclusion 'that these are
uneconomical/impractical and cannot maintain an animal when fed
alone. However, when supplemented with protein, energy and mineral
sources. they can form the basis of a production ration which
supports adequate gains in cattle (Butterworth et al., 1984). Urea
andmplasses are common protein and energy supplements for ruminant
livestock. Mixing urea and molasses and adding them to drinking
water or spraying the mixture on stover are two techniques that can
easily be adopted by the small scale farmer. Molasses in particular
is e~sily available in Swaziland and the possibility of using it in
conjunction with crop residues needs to be investigated.

4. Chemical treatment of residues

Kategile et ale (1981) and Said et al. (1982) have summerized much of
the work carried out in East Africa demonstrating the beneficial
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effects of treating highly lignified crop residues with chemicals
such as NaOH and NH3 . However, the use of such' chemicals ~eeds to be
carefully evaluated since they are generally expensive, hazardous and
must be obtained well in advance of the treatment period.

S. Supplementation of cereal stover with legume residues

LegUme'stovers such as groundnut haulms have a higher nutritive value
compared to cereal residues. The practice of intercropping grain
legumes with' maize was noted iI) a number of survey homesteads.
Experiments carried out at the International Livestock Centre for
Africa (Butterworth and Mosi, 1985) have demonstrated the importance
of ~orage legumes as supplements to fibrous crop residues. There is
therefore a need to evaluate both grain and forage legumes in terms
of relative profitability under various cropping and grazing systems,
especially the impact of forage legumes on soil, food crops and on
the livestock. In 'conclusion, it should be acknowledged that any
technological improvement in the utilization of crop residues is
likely to involve harvesting, storage and possibly treatment before
feeding to livestock. The collection and transportation of these by
products from small farms scattered here and there will undoubtedly
be tedious and time consuming. There is also bound to be great
variability in the products from homestead to homestead as the
planting and harvesting of crops are not synchronized. However,
these constraints need to be viewed as challenges in the process of
improving livestock productivity from the vast amount of agricultural
by-products which are produced on Swazi Nation Land.
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Appendix I
Questionnaire

The ~ of crop residues !!§. animal feed .QD Sl~azi Nation Land

A Personal data

1. Area Homestead No.
2. Date Name of Respondent
3. Position of Respondent e.g. head, son
4. Head of Homestead resident in Homestead/elsewhere if elsewhere,

specify
5. Occupation: self employment, salaried worker t other If other,

specify
6. List sources of income e.g. regular emplo}~ent, crop sales,

poultry sales, livestock sales, other (specify)

B Livestock data

1. Do you keep any of the following:

Number

cattle
goats
sheep
rabbits
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2. If you keep sheep/goats, how many were born last year
How many young ones died last year
Cause of death (if Known)

3. If you keep cattle, any sisa'd away from homestead
If yes, how many
Why are the.y sisa'd

4. How many cows do you have
How many of the cows gave birth last year

s. How many calves died last year'
Cause of death (if known)

c Pasture and forage

1. Main grazing source for your livestock: communal land, fenced
natural pasture, improved planted pasture, other (specify).

2. Is there ample pasture where you customarily graze your animals?

3. 'Do your livestock experience any feed shortages?

4. If yes, when: all year round, summer only, winter only, other
(specify>.

D Supplementary feeding

1. Do you provide any supplementary feed to your animals.

2. If yes, which part of the year

3. Which type of supplement do you use: concentrates, salt only,
mineral mi~{, other (specify)

E

List of crops
grown

a.
b.
c.
d.
e.
f.
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For each of the crops listed above:

1. Indicate type of residue left e.g., roots, stalk, cobs, vines.

2. Indicate when you harvest each crop
3. Indicate Wh~~ltl the residue finally disappears from the field

I.... Indicate if the residue is used to feed livestock

5. Is the residue used for other purposes
If yes specify

6. Residue left in the field or stored

7. If stored, how ~nd where

8. When is stored residue used

9. When do livestock start feeding on crop residues

10. When do livestock cease to feed on crop residues

General Questions

1. In general terms where do cattle graze in summer?

2. In general t:erms where do cattle graze in winter?

3; Did you actually see any crop residues at time of interview?

4. If ~es wh,ichones? '

5. Do you think the crop residues are finished or still present in
plenty?.

6. What time did you conduct the interview?

7. \1here were the cattle at that time?

APPENDIX II

Pattern of livestock grazing

Grazing livestock can engage in several activities e.g .. g17az.ing on
veld, grazing on improved pasture. grazing crop residues in owners
field, grazing crop residues in neighbor's field, graziIl:g,<,cr,op
residues at home, resting, or being milked. Based on such
activities, record very carefully herd activity in the selected
homestead over a 12 hour period thus:
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Date activity monitored ---------

Activity over a 12 hour period:

Before 8.00 am ---------._.----

8.00 - 9.00 am n _

9.00 - 10.00 am ----------------

10.00-11.00 am ----------------

11.00-12.00 n~on ---------------

12.00 - 1.00 pm ---------------

1.00 - 2.00 pm ---------------

2 •00 - 3. 0,0 pm - - - - - - - - - - - - - - -

3.00 - 4.00 pm ---------------

4.00 - 5.00 pm ---------------

5.00 - 6.00 pm ---------------

6.00 - 7.00 pm ---------------

After 7.00 pm ---------------

3. ABSTRACTS FROM ANIMAL FEED SCIENCE AND TECHNOLOGY JOURNAL. (VITH
KIND PERMISSION FROM ELSEVIER SCIENCE PUBLISHERS B.V., AMSTERDAM,
NETHERLANDS) .

3.1 RELATIVE INTAKES, DIGESTIBILITY AND. BACTERIAL PROTEIN
SYNTHESIS BY SHEEP AND CATTLE FED HIGH-ROUGHAGE DIETS

K. Amaning-Kwarteng1 , R.C. Kellawayl, J.e. Spragg2 and A.C. Kirby3

ABSTRACT

Amaning-Kwarteng, K., Kellaway, R.C., Spragg, J.e. and Kirby, A.C.,
1986. Relative in takes, digestibility and bacterial protein
synthesis by sheep and cattle fed high-roughage diets. Animal
Science Technology 16: 75-87.

Six each of yearling Merino and Border Leicester crossbred wethers
(35.9 ± 0.67 kg liveweight) and y~arling Hereford heifers (226. 7 ±

1 Department of Animal Hushandry, University of Sydne:y", Camden, New
South Wales, 2570 (Australia)

2 Fielder Gillespie Ltd., Tamworth, New South Wales, 2340 (Australia)
3 Department of Genetics & Biometry, University of Sydney, New

South tolales, 2006 (Australia)
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5.09 kg liveweight), all fitted with rumen and abomasal cannulae were
offered coarsely-milled, NaOH-treated wheat straw ad libitum, either
alone (W) or with supplements of cottonseed meal (We) or barley (WB).
Animals within speci.es were arranged in two 3x3 latin squares which
were combined in a single analysis of variance to determine species
(Sp), diet (D) and Sp x D effects. Voluntary dry matter intakes by
sherP and cattle. were similar when expressed as g/kg liveweight
(W) .0 (30.4 and 2Bb7~ respectively). but were higher in cattle when
expressed as g/kg W' (P<O.05) and g/kg WO. 7S (P<O.Ol). Cell wall
(CW) digestibility and calculated metabolizable energy intakes (MEl)
relative to maintenance requirements (Mm) were higher in cattle than
in sheep (P<O.OS). The relationship between relative metabolizable
energy intakes by cattle and sheep was:

)

Y - 0.79 (± 0.195) + 0.64 (± 0.120) x.r·- 0.798 (P< 0.05), where
Y - MEl/MID for cattle and x - 11El/Mm for sheep, SY'x - ± 0.0164.

Sheep digested more nitrogen (N) (P<O.Ol) and had 6.7% higher
digestible organic matter in dry matter (D~MD) values tBBtt cattle.
The higher intakes by cattle (g/Kg WOo ang ~/kg W . 5) w;3e
associated with larger rumen pool sizes (g/kg W . , and g/kg WOo )
and higher liquid fractional outflow rates from the rumen of cattle.
Higher CW digestibility by cattle was associated with a faster CW
digestion when measured by incubating straw in nylon bags within the
rumen. The higher apparent N digestibility in the whole tract of
sheep was associated with a higher proportion of bacterial. N in
abomasal N of sheep (81 compared to 68% in cattle). and was accounted
for by greater apparent N digestibility in the intestines of sheep.
The much lower N digestibility in cattle would have contributed
substantially to Do~m being lower in cattle than in sheep. It . is
apparent that meesurements of nutritional value of alkali - treate.(1
straw diets should be made ",ith the animal species for which the
diets are intended.

3.2 THE RATE OF DRY MATTER DISAPprARANCE FROM NYLON BAGS OF MAIZE
SILAGE/GRAIN DIETS AS INFLUENCED BY BASAL RATION AND
PROCESSING OF TEST SAMPLES

c. Thompsonl and J.B. Moran2

ABSTRACT

Thompson, c. and Moran, J. B., 1986. The rate of dry matter
di~,appearance form nylon bags of maize silage/grain diets as
influenced by basal ration and processing of test samples. Animal
Feed Science Technology 16: 225-231.

Four maize silage/grain diets were incubated in nylon bags for up to
72 h in the rumen of non-lactating cows. The test samples were
frozen and either finely ground or coarsely chopped. The cows were
fed basal rations containing either 0 or 50% grain. Increasing grain

1 School of Agriculture, University of Melbourne, Parkville,
·Victori.a 3052 (Australia)

2 Kyabram Research Institute. Kyabram. Victoria 3620 (Australia)
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content in the test samples was linearly associated with rate of dry
matter disappearance (k) and also with OM disappearance after 48 h in
sacco. With k there was a significant interaction between processing
of the test samples (grinding vs. chopping) and basal ration of the
cows, but the ranking of the test samples was not influenced by
either processing or basal ration. Rate of DM disappearance was also
closely associated with DM digestibility measured in sheep (r-0.97;
P<O.Ol), but not with dietary metabolizable energy content as
calculated from productivity _data of lactating cows (r-0.75; P<O.lO).
The possibility of interactions with other dietary nutrients would
reduce the potential of nylon bag studies for assessing feeding value
of mixed diets for milk production.

3.3 THE EFFECTS OF DIFFERENT SOURCES ON NITROGEN SUPPLEMENTATION ON
THE DIGESTION OF FIBRE COMPONENTS IN THE RUMEN OF STEERS

A.B. McAllan3 and E.S. Griffith3
National Institute for Research in Dairying, Shinfie1d, Reading RG2 9
AT (Gt. Britain).

ABSTRACT

McAllan, A.B. and Griffith, E.S. 1987. The effects of different
sources of nitrogen supplementation on the digestion of fibre
components in the rumen of steers. Animal Feed Science Technology
17: 65-73.

Four protozoa-free steers were given diets, consisting of
approximately equal proportions of a concentrate mixture of rolled
barley plus. tapioca and grQund and. pelleted alkali- treated str~w~

The diets were supplemented with urea and casein (UC), soyabean meal
(SBM), 'normal' whitefish meal (FMN) or white-fish meal designated as
being of ' low' rumen degradability (FML). The diets were i50
energetic and were given in amounts calculated to provide sufficieyt
metabolisable energy (ME) to support a growth rate of 0.5 kg day- .
Rumen degradable nitrogen (RDN): ME values (g MJ-I) were estimated to
be greater than 1.40 for all diets. The diets were given in a 4x4
Latin square design. Polyethylene glycol fnd chromic oxide were
given as. flow markers and flows (g 24 h - ) at the abomasum of
structural carbohydrate fractions were calculated. Carbohydrate
fractions were defined by detergent extraction procedures.

Digestibility coefficients for the ash-free NDF-ADF
(hemicellulose) fractions were 0.72, 0.80, 0.85 and 0.83 for diets
UC, SBM, FMN and FML, respectively. Values obtained with
fishmealcontaining d1.ets were significantly different (P<O. 05) from
those with UC diets. Digestibility coefficients of the ash-free ADF
lignin (cellulose) fractions were 0.63, 0.68, 0.76 and 0.74 for diets
UC, SBM, FMN and FML, respectively. Significant differences were
observed between UC and SBM diets (P<0.05) and between UC and PM
diets (P<0.02). It was concluded that type as well as the amount of
RDN provided in ruminant diets is important in optimizing the
digestion of dietary fibre in the rumen.

3 Present address: Animal and Grassland Research Institute, Hurley,
Maidenhead, Berks,_ SL 6 5 LR, Gt. Britain.
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3 . 4 INFLUENCE OF .PROCESSING METHODS AND 'STORAGE TIME ON THE CYANIDE
POTENTIAL OF 'CASSAVA LEAF MEAL

V. Ravindran I, E.T. Kornegay2 and A.S.B. Rajaguru1

ABSTRACT

Ravindran, V., Kornegay, E.T. and Rajaguru, A.S.B., 1987. Influence
of processing methods and storage time on the cyanide potential of
cassava leaf meal. Animal Feed Science Technology 17: 227-234.

The effect of three processing methods (drying, chopping and
wilting), their combinations and the storage time on the hydrocyanide
potential (HCNp ) and the crude protein (CP) content of cassava
(Manihot esculenta Crantz.) leafmeal (CLM) were evaluated. Limited
observations on the' effects of, processing treatments on the tannin
content of eLM were also made. Fresh cassava leaves contained an
average of 1436 mg HCNp ' A combination of chopping and 3-day wilting
before drying proved most effective, lowering the cyanide potential
of the final product to about 55 mg/kg dry matter. The processing
treatments had little effect on' the CP and tannin contents of CLM.
The HCNp and CP content of CLM declined by 58.2 an 10.6%,
respectively, during an 8-month post-processing storage. The results
demonstrate that low-cyanide CLM, which is safer for use as an animal
feed, could be produced using simple processing methods.

3 . 5 YIELD AND POTENTIAL' FEEDING VALUE OF STRAWS OF GRAIN SORGHUM
CULTIVARS DEVELOPED IN NIGERIA

w.s. Alhassan * and S.A. Bello

National Animal production Research Institute,
Ahmadu Bello University, P.M.B. 1096, Srlika, Zaria (Nigeria)

A.B. Obilana
Institute for Agricultural Research, Ahmadu Bello University,

Sarnaru, Zaria (Nigeria)

ABSTRACT
Alhassan, W.S., Obilana, A.B. and Bello, S.A., 1987. Yield and
potential feeding value of straws of grain sorghum cultivars
developed in Nigeria. Animal Feed Science Technology 17: 285-293.

The yield and quality of the leaf and stalk fractions of the straw
and grain yield from various sorghum cultivars developed at the

1 Department of Animal Science, University of Peradeniya,
Peradeniya.(SriLnka)

2 Department of Animal Science, Virginia Polytechnic Institute and
State University, 'Blacksburg, VA 24061 (U.,S.A)

* Present address: School of Agriculture I Abubakar Tafawa Balewa
College, Ahmadu Bello University, P.M.B. 0248, Bauchi, Nigeria.

28



Institute of Agricultural Research (IAR) , Samaru, Zaria, Ni~ria were
examined over 2 years. Yield [tonnes dry matter (DM) ha- ] ranged
from 0.4 to 2.9 for grain, 1.0 to 2.0 for leaf and 2. 7 to 8.9 for
stalk. Leaf crude protein (CP), soluble carbohydrate, total
phenolics and in vitro organic matter digestibility (IVOMD) were
generally higher than those for stalks.

Most of the differences in yield were not statistically
significant. No significant correlations could be established
between grain yi.eld and leaf or stalk yield of the residual straw.
The selection of cultivars with a tendency for high grain yield, like
the SSH series, will not adversely affect the residue leaf or stalk
yield and quality. Early harvest,ing of residues is, however, to be
encouraged.

3.6 A REVIEW OF THE NUTRITIVE VALUE AND UTILIZATION OF WHOLE
COTTON~EED, COTTONSEED l!EAL AND ASSOCIATED BY-PRODUCTS BY DAIRY

, CATTLE· _ . .

C.E. Coppock, J.K. Lanham and J~I. Horner
Texas A and MUniversity, Department of Animal Science,

College Station, TX 77843 (U.S.A.)

ABSTRACT

Coppock, C.E., Lanham, J.K. and Horner, -J.L., 1987. A review of the
nutritive value and utilization of whole cottonseed.. cottonseed meal
and associated by-products by dairy cattle. Animal Feed Science
Technology 18: 89-129.

A review of literature showed that although the feeding of whole
cottonseed (WCS) to cattle is not new, an appreciation of its special
nutritive properties for high-yielding dairy cows is recent~ The

reasons includ~ (1) a high genetic merit for lactation among much of
the dairy C(Yo!l population, (2) requirements for energy-concentrated
but minimum-fiber diets by these cows and (3) a generally positive
effect of WCS on milk fat~ercentage. The depression in milk protein
percentage· often seen with added fat, including WCS, seems to be an
accepted trade-off ..

A comparison of the nutrient profile of WCS with other
oilseeds and protein supplements shows that only peanut kernels with
skins and hulls have similar energy and crude fiber, and both exceed
other commonly used protein supplements in TDN.

A tabular summary of 18 comparative feeding trails with yes
showed no consistent difference in dry matter consumption when yes
was included at up to 25% of the diet. This suggests that, in most
studies,an increase in NEI probably occurred when WCS was fed. In

1 Technical article 21169 by the Texas Agricultural Experiment
Station.
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most trials, an increase in milk fat percentage was evident, which
was reflected in a numerical increase in FCM. About half the studies
showed a depression in milk protein percentage, but only a quarter
were significantly lower.

The only consistent effect of YCS on digestibility of
nutrients was an increase in the digestibility of ether extract, a
result of the dilution of metabolic fecal fats.

Compared to soyabean meal (SBM) had a consistently lower
feeding value, attributable to less energy and lower lysine.
Controlled heating improved the protein value of both yes and CSM by
causing less rumen degradation and greater transfer of amino acids to
the small intestine.

In low-fiber diets, cottonseed hulls (CSH) seem to have
greater feeding value than their digestibility indicates.

Gossypol toxicity and mycotoxin contaminations are potential
hazards from feeding WCS and CSM. Although gossypol toxicity can
occur in ruminants, it is rare and is unlikely at 3-4 kg/day of
either feedstuff, but may occur in diets if a large amount of both
are included. Where high moisture and temperature occur pre-harvest,
aflatoxin contamination is a potential hazard, but prophylactic
measures are available.
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1. Abstracts of some of the papers presented at the First Joint
ARNABjPANESA Annual Workshop held in Lilongwe, Malawi from 5th -9th
December 1988.

1.1. UTILIZATION OF AGRICULTURAL BY-PRODUCTS FOR VILLAGE
AND COMMERCIAL PRODUCTION OF SHEEP RATIONS IN GHANA

A K Tuah
Department of Animal Science

University of Science and Technology
Kumasi, Ghana

Abstract

Sheep constitute a significant proportion of the ruminant livestock
population in Ghana. There is a growing interest in the raising' of
sheep in backyards among urban dwellers, but their major problem is
the availability of feed as, their animals are not allowed to roam and
graze freely as is done in the village.

The agricultural by-product feeds available in Ghana include cereal
and legume straws, maize cobs, cocoa pod husk, coffee pulp and peels
of yarns, cocoyams, plantains and cassava. The nutritional problems
encountered in the utilisation of these by-products, the treatments
needed to improve their nutritional values and the economics of
feeding to sheep are discussed. The other major problems associated
with the use of these by-products are bulking, transportation,
storage and processing.

In the villages, in the southern parts of the country, it is
suggested that grazing animals should be supplemented with peels. In
the villages in the northern parts of the country, the feeding of
cereal and legume straws should be encouraged. In the cities it is
suggested that commercial feed mills should prepare diets from these
by-products for sale. There is also the need to improve the growth
rate and feed conversion efficiencies of the local breeds of sheep if
they are to be raised intensively in the towns and cities.

1.2. DISSEMINATION AND UTILIZATION OF RESEARCH TECHNOLOGY
ON FORAGES AND AGRICULTURAL BY-PRODUCTS IN KENYA .

A B Orodho
Western Agricultural Research Centre

POBox 169
Kakamega, Kenya

Abstract

Agricultural research is an essential service to the livestock
indus try in Kenya. This is seen in the planning, execution of
research programmes and in the promotion and adoption of research
results and recommendatfons. Effective research on forages and
agricultural by-products can only be measured in terms of its

2
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contribution to the solution of problems faced in the national
development. Research should start with identification of farmer's
problems and opportunities, develop and test appropriate technologies
under farmer's conditions and conclude with solutions that would
enable farmers to increase their income.

Generation, dissemination and utilisation of appropriate technology
depend on inter-disciplinary team approach, organised into an
interacting and cohesive group involving researchers, extension
workers and farmers. There is need for strong research- extension
farmer linkages in order to develop and test suitable and adaptable
technology that will increase production. A lot of pasture and
agricultural by-products research has been carried out in Kenya for
many years and technologies developed and recommended to farmers.
But not all these resear~h results and technologies have been adopted
by the Kenyan farmers.

This paper attempts to look at the past and present research and
extension service organisation, their linkages and the efforts made
by these agricultural services in the dissemination and adoption of
the vast wealth of research technologies available in Kenya. The
paper also discusses an on-farm research approach as an effective
means of dissemination, utilisation and adoption of research
technology.

1.3. THE KILIMANJARO DAIRY FEEDING SYSTEMS:
AN ATTEMPT AT EVALUATING THE IMPACT OF ON-FARM LIVESTOCK RESEARCH

N S Y Mdoe and G IMlay
Department Sokoine University of Agriculture

. POBox 3007
Morogoro, Tanzania

Abstract

The paper presents results of an evalua~ion survey conducted in the
Kilimanjaro highlands to determine the impact of phase I of the Dairy
Feeding Systems Project. Deviations from the conventional
experimental design is advanced as the major reason for employing ex
post evaluation instead of quantitative analysis based on statistical
method in assessing the impact of on-farm trials conducted in phase I
of the Dairy Feeding Systems Project.

The results of the evaluation survey reveal that the Project has had
a positive impact on the performance of dairy cattle. Farmers felt
that the Proj ect has been instrumental for the current closer link
between farmers and extension staff. However, extension staff would
have wanted to be more involved in future project activities. Farmers
considered shortage of veterinary drugs, improved dairy heifers and
scarcity of feeds as the main factors constraining dairy development.
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1.4. FEEDING SYSTEMS FOR MILK PRODUCTION IN
THE HIGH POTENTIAL AREAS OF KENYA: ON-FARM TRIALS

A Abate l , A N Abate 2 and S Gacugia3

Abstract

Composition of various types of feeds offered to Friesians, Ayrshires
or their crosses were studied in several farms practising zero
grazing, semi-zero grazing and grazing systems of milk production.
The experiments were carried out in the high potential except for the
level of phosphorus which differed significantly (P<O. 01) between
farms. Composition of fodder varied significantly (P<O.Ol) in crude
protein, detergent fibre, calcium and phosphorus. Farms differed
significantly (P<O.OS) only in the level of phosphorus in pastures.
Pasture or fodder contributed most to dry matter intake averaging
about 12.1 kg per animal each day under grazing and about 10.0 kg
when animals were fed in confinement. A wide range of fodder was
fed under semi- zero grazing and intake of dry matter from such
supplements averaged 1.9 kg 'per animal per day. Fodder fed under
semi-zero grazing were superior to that fed under zero grazing in
terms of levels of critical nutrients. Daily concentrate consumption
differed significantly (P<O.Ol) between farms and was highest (4.3 kg
DM) and least (0.44 kg DM) per animal under zero-grazing and grazing
respectively. Average milk production per farm was 12.0, 11.6, and
10.2 kg for zero grazing, semi-zero grazing and grazing systems
respectively. Given the level of production, all the feeding systems
were deficient in at least one nutrient. It was concluded that for
all systems, protein, calcium and phosphorus supplementation seem
desirable particularly when milk production per animal is in excess
of 10 kg per day.

1. 5 . LEGUME SUPPLEMENTATION OF MAIZE

T Smith, B Manyuchi and S Mikayiri
Grassiands Research Station

P/Bag 3701
Marondera, Zimbabwe

Abstract

The value of legumes Lablab purpureus, (Lablab),. Vigna unguiculata,
(Cowpea), Cajanus cajan, (Pigeonpea), as supplements to maize stover
were assessed in two experiments. In the firs t experiment lambs
received 0, 100, 200 or 300 g of legume, with or without cottonseed
meal, and maize stover ad libitum. All the legumes increased total
dry matter intake (P<O.OOl), digestibility (P<O.OS) and nitrogen
retention (P<O.OS). Stover intake was not increased by the legumes
but was by cottonseed meal.

1 Department of Animal Production, University of Nairobi, Kenya
2 Kenya Agricultural Research Institute, Muguga, Kenya'
3 Bayer (East Africa), Nairobi, Kenya
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In the second experiment cowpea was compared with early or late cut
pigeon pea as supplements to lambs receiving a small concentrate
allocation and maize stover ad libitum. Total intake (P<O.Ol),
digestibility (P<0.05) and nitrogen retention (P<O.05) were increased
by all legumes I especially by cowpea. In a further trial lambs
showed a marked preference for cowpea compared to pigeon pea
especially early cut pigeon pea. Yield of early cut pigeon pea per
ha was markedly lower than late cut pigeon pea.

The results indicate improved nutritional status in lambs rece~v~ng

legumes. Some of the practical implications of under-feeding and the
role of legumes are discussed.

1.6. RESEARCH ON MAIZE STOVER AS LIVESTOCK FEED ON
SWAZI NATION LAND

B H Ogwang and M S Mkhabela
Faculty of Agriculture
University of Swaziland

P 0 Luyengo
Swaziland

Abstract

The problem of feed shortage for grazing livestock in the communal
areas of Swaziland has been widely recognised and many attempts have
been made to rectify the problem. This paper highlights some of the
research results that have been obtained relating to the potential
contribution of maze stover to feed budget of the livestock. Hybrid
maize varieties produce higher stover yields than traditional
varieties but have comparable quality constraints to their adoption
in the farming system and strategies to improve their quali ty are
discussed.

1.7. FEEDING VALUE OF SESBANIA AND LEUCAENA BROWSE

Lemma Biru*, L J Lambourne**, and Fana Tesfahunei*

Abstract

Crossbred exotic x Barka and exotic x Boran milking cows in month 3-5
of lactation (mean initial yield 6-9 kg/d) were fed fresh-cut
Sesbania sesban or Leucaena leucocephala to replace part of the
concentrate ration normally given during dry season· grazing of
natural pasture. A concentrate was fed at the rate of 2 kg plus 0.5
kg per kg initial daily milk yields to a control group of 3 cows. In
4 similar groups either 0.3 or 0.6 of this concentrate allowance was
replaced by fresh-cut leucaena or sesbania browse (1 kg browse dry
matter per kg concentrate replaced) during I week change-over, and 2
weeks experimental feeding with a final week on the original
concentrate ration. All cows had access to dry season pastures.

* Insti tute of Agricultural Research (IAR), Adami Tulu Research
Centre, POBox 2003,· Addis Ababa.

** Formerly IAR, Feeds and Nutrition Consultant.
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Leucaena was eaten more freely (max. 12 kg fresh, 4 kg dry weight
per day) than sesbania (max. 8 kg fresh, 2.5 k~ dry). Milk yield of
the browse fed groups was significantly higher in the two 7 day
browse feeding periods than in the preliminary and final control
feeding periods. Milk yield was higher in the experimental than the
control periods by 0.45 kg/d in the contrcls, by 0.85 and 0.30 kg/d
in the 0.3 and 0.6 sesbania groups, and by 0.76 and 1.18 kg/d in the
0.3 and 0.6 leucaena groups.

1.8. MOLASSES ENERGY BLOCKS FOR BEEF CATTLE

C WMwendia and MKhasatsili
National Agricultural Research Station

Kitale
POBox 450
Kitale, Kenya

Abstract

The study investigates the possibilities of the farmer making his own
concentrated energy blocks from the locally available ingredients and
determines at what cost .he does so. The suitability and
acceptability of the blocks by steers was also studied. Sixteen
unreplicated blocks were. made using molasses, urea, salt, cement,
maize cob meal and wheat. bran in 24 factorial experiment. Block
hardness varied with block type, location, technique of manufacture
and to some extent with temperature and humidity although there was
no evidence that the blocks hardened any more beyond day nine. In a
15 minute intake observation, average consumption per 'visit' 01.

molasses blocks containing wheat bran was 142 g which differed
significantly (P<0.05) from the average consumption of 96 g for those
containing maize cob meal. Consumption of blocks containing wheat
bran was not affected (P<0.05) by method of preparation, proportion
of molasses or even the location of the blocks. Consumption of maize
cob blocks containing 50% molasses was 131 g which differed (P<O.Ol)
from 68g for those containing 45% molasses. Placement of blocks
containing maize cob meal in the sun resulted into average
consumption of 116 g. an amount different (P<O. 05) from 77 g for
those placed in the shade. In all cases the cost of the blocks was
between 20 and 25% the cost of' crystaly. a standard commercial
preparation.

1.9. LIVEYEIGHT CHANGES IN SHEEP SUPPLEMENTED WITH SEED PODS
OF TWO LEGUMINOUS TREES IN SOUTH KORDOFAN. SUDAN·

DURING THE DRY SEASON

I M Hashim
Range/Livestock Section Centre

Western Sudan Agricultural Research Project (WSARP)
POBox 10

Kadugl i, Sudan

Abstract

The paper examines the effect of supplementing seed pods of kadad
(Dichrostachys cinera) and haraz (Acacia albida) on sheep liveweight
change during the dry season. Seed pods were collected after
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maturity in December. Diet selected by sheep was determined by the
bite-count method, using 4 non-lactating sheep for the total faecal
collection. Seed pods and diet selected were analysed for Nitrogen
(N), neutral detergent fibre (NDF) , in vitro dry matter digestibility
(IVDMD) and in vitro organic matter digest~bility (IVDOM).

Three groups of non-lactating sheep, with 4 ewes in each group were
selected randomly from the stock of sheep belonging to western Sudan
Agricultural Research Project at the research farm. The first group
was supplemented with kadad seed pods, the second group with haraz
seed pods and the third group was the control, which survived on
range forage only. Supplements were offered every other day for 7
weeks. Sheep in the three groups were then mixed in a corral and
weighed at random.

Crude protein (6.25 x %N) and NDF constituents of kadad were 10.9%,
of haraz 16.5% and 59.2% and of the diet selected were 12.3 and 68.1%
respectively. In vitro IVDMD and IVOMD were 50.5% and 48.1% for
kadad, 43.9% and 45.8% for haraz and 31.5% and 28.7% for the selected
diet respectively.

Dry Matter intake was 2.9 kg/IOO kg body weight and crude protein
intake was 8.4 gfWO. 75 kg/day. Kadad and haraz provided additional N
supplements of 6.8 and 11.2 gfWO. 75 every other day, respectively and
more energy that resulted in an increase in liveweight (P<0.005) for
the supplemented group. Sheep supplemented with haraz, however,
gained more liveweight (P<O.OS) than sheep supplemented with kadad.

1.10. THE EFFECT OF SUPPLEMENTS OF OIL SEED BY-PRODUCTS
ON THE UTILISATION OF LOV-NITROGEN FIBROUS DIETS BY SHEEP

K Yilala
Co-ordination office, OAU/STRC/SAFGRAD

B P 1783
Ouagadougou, Burkina Faso

Abstract

Four experiments in which native' pasture hay and sorghum stover
supplemented with varying levels of cottonseed and cotton cake
conducted with sheep are described.

Experiment 1 investigated the effects of supplementing native pasture
hay (predominantly Pennisetum pedicellatum with' two levels of
cottonseed cake (0 and 60 g/kg diet DM) and three levels of
cottonseed (0, 60 and 120 g/diet DM) arranged in 2x3 factorial using
6 Bali-bali sheep in a 6x6 Latin square design. There were increases
in the apparent digestibilities of DM (P<O.OOl), N (P<O.OOl) and OM
(P<O.OOl) due to the inclusion of cottonseed cake. Cottonseed and
cottonseed cake interacted in their effects on the digestibilities of
OM (P<O.05) and N intakes (P<O.Ol). Cottonseed cake increased both
total and grass hay DM intakes (P<O. 05) respectively. Cottonseed
resulted in substitution effects as its level was increased (P<0.05).
Experiment 2 investigated the effects of supplements of cottonseed
cake wi thout or wi th (60 and 120 g/kg diet DM) cottonseed on the
liveweight change of Djallonke sheep fed native pasture hay. Twenty
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one rams were grouped into three treatments of 7 animals each in a
randomized block design. The animals gained 54, 76 and 74 g/day when
0, 60 and 120 g/kg diet DM of cottonseed respectively were combined
with the cottonseed cake supplement.

Experiment 3 investigated the effects of supplementing sorghum stover
with cottonseed cake at three levels (0, 60 and 120 g/kg diet DM) in
a double 3 x 3 Latin square design using Bali-bali sheep. The diets
containing cottonseed cake increased the" apparent digestibilities of
DM (P<O.OS) and N (P<O.OOl), and total DM intake (P<O.OS). The
inclusion of 60 g/kg diet DMresulted in increases in sorghum stover
intake (P<O.OS).

Experiment 4 investigated the response of Bali-bali sheep in
liveweight change to the diets in Exp. 3. Three animals were
randomly assigned to each treatment and fed individually. There were
progressive increase in liveweight gain (P<O.OS) but with diminishing
d iffere n c e s as the 1ev~ 1 of cot tonsee d c a k e was inc reased.
Cottonseed cake at 60 g/kg diet DM increased daily intakes of total
and stover DM. At 120 g/kg diet DM total intake was increased but
stover intake reduced.

It is concluded that cottonseed cake supplement at 60 g/kg diet DM
substantially improved the intake of both fibrous diets, and was as
effective as the high leJel (120 g/kg diet DM) in liveweight gain.
This level of inclusion may also be within the economic reach of the
farmers.

1.11. PARTIAL REPLACEMENT OF MAIZE WITH GRADED LEVELS
OF MAIZE COBS IN PIG WEANER/GROWER DIETS

R B Fombad and F Maffeja
Institute of Animal Research, Mankon Station

Bamenda, Cameroon '

Abstract

A study was carried out to investigate the effect of graded levels of
maize cobs as partial replacement of maize. grains on the performance
and carcass quality of weaner- grower Landrace pigs. . Thirty two
Landrace weaner pigs averaging 16.02 kg, initial liveweight were
randomly assigned to four treatments wi th bVo replicates (2 females
and 2 castrates/replicate) in a completely randomized design. Maize
cobs were included at the levels of 0%, 10%, 20 and 30% in
isoproteinous diets. The pigs were given feed on concrete floored
pens and watered ad libitum through automatic nipple drinkers during
a 12 week experimental period. Two pigs from each treatment (1 female
and 1 castra te) were slaughtered for grading at the end of the
experiment. Results showed significant differences (P<O.OS) between
treatments in average daily feed intake, daily weight gains and
feed/gain ratios. When used up to 20%, maize cobs offer the most
efficient and cos t - e ffec tive die t for pigs. . When prope rly
publicised, this ration can cut down feed cost to farmers.
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1.12. ON-SITE RESEARCH FOR THE ESTIMATION OF THE NUTRITIONAL
STATUS OF SHEEP AND GOATS GRAZING AT EL-OMAYED PASTURE AREA

M A Naga and H Abd El-Salam
Faculty of Agriculture

University of Alexandria, Egypt

Abstract

A governmental resolution which allowed the Bedouins of the Matrouh
Governorate to export sheep and goats resulted in significant
movement of flocks from the Nile delta to the Marsa Matrouh area.
The number of heads of small ruminants moving to the new area was
almost double that of the normal and led to overgrazing and a
deterioration of many parts of pasture land.

Research was initiated to determine the present nutritional status of
sheep and goats at El-Omayed, 90 km west of Alexandria. Two
University of Alexandria employees introduced the research team to
Bedouins at the site. Experiments to determine forage preference,
feed intake, grazing periods, the nutritive value of consumed
material the present and the proper carrying capacity were all
conducted using flocks of one influential Bedouin. His flocks were
managed by his five sons.

The grazing period and DM intake of goats in summer were between 1/3
to 1/2 their corresponding values in winter. Sheep did not show such
degree of difference between s~er and winter. The studied pasture
area was capable of supplying the existing sheep with 77 and 85% of
their total digestible nutrients requirements in summer and winter.
The corresponding values for goats were 37 and 100% respectively. The
proper carrying capacity of the studied area was about 5 feddanjhead
in summer and 2.5 feddanjhead in winter (1 feddan = 0.5 ha).

Treatments for improvin& the nutritional status of animals were
suggested. A mineral mixture was formulated to compensate for the
recognised local mineral deficiencies. It was manufactured in the
form of licking blocks. This supplement improved the performance of
animals during summer by 22%. The first co-operating Bedouin helped
in extending the distribution of these blocks to neighbours. Two
years later, the number of clients using ~he blocks reached fourteen.

1.13. CAN AGRO-INDUSTRIAL BY-PRODUCTS AND CROP RESIDUES
SAVE THE NIGERIft~~ LIVESTOCK INDUSTRY?

G N Egbunike and A E Ikpi
Departments of Animal Science and Agricultural Economics

University of Ibadan
Ibadan, Nigeria

Abstract

Nigeria is one of the countries where animal protein consumption per
caput is still very low' being about 9.36 kg/caput/year (Egbunike,
1988) without taking account of fish and game meat consumed. Yet
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every sector of the livestock industry is having serious setbacks
mostly due to the escalating prices of feeds which normally
constitute 60-80% production costs, depending on species.

Hi therto, Nigeria had depended almost exclusively on imported feed
ingredients for the production of compound feeds and, with the over
valued "Naira", appeared to be making some headway in livestock
production especially in the poultry sector which utilised about 90%
of compound feed produced in the country. \Ji th the economic
recession and the non-commitant ban imposed on the importation of the
major constituents of livestock feeds, especially grains, many
entrepreneurs in livestock industry that are unable to withstand the
tough competition have fallen by the wayside. Under this condition
wide variations exist in feed supply and hence prices which have
resulted in the present low' level of productivi ty of the animals
regardless of the system of management.

The capacities of livestock feed mills and average prices of poultry
feeds are summarised in the text (Tables 1 and 2 respectively)
considering that poultry feeds form about 90% of feed mill products.
It can be observed that at 50 or 65% maize grain inclusion the amount
of maize required cannot·:be met internally especially when viewed
against the background that this commodity is in very high demand in
other sectors of the economy viz. for human foods and for industries
like the breweries. Thus Nigeria must look inwards for her feed
resources. Fortunately the pioneering work of Oyenuga (1966) paved
the way for the understanding that agro- industrial by-products and
crop- residues could be economically used to supplement the erratic
feed supply.

This paper assesses the potential of agro-industrial by-products and
crop residues to meet the nutrient requirements and hence support the
growth and productivity of livestock in Nigeria.

1.14. POTENTIAL OF RUBBER SEED AS PROTEIN CONCENTRATE
SUPPLEMENT FOR DWARF SHEEP OF CAMEROON

R M Njwe, MK Chifon and R Ntep
Department of Animal Science
University Centre of Dschang

Dschang, Cameroon

Abstract

The performance of West African Dwarf sheep fed concentrates
containing graded levels of unextracted rubber seed flour was
evaluated in two experiments. In the first experiment carried out in
1984,15 local sheep were fed concentrates containing 0, 10, 20, 30,
40, and 50 percent unextracted rubber for a period of three months.
Results indicated that sheep fed concentrates containing 10 and 20%
rubber seed had similar dry matter and crude protein intake as those
on the control (0% rubber seed), while those maintained on 30 and 50%
rubber seed concentrates consumed significantly (P<O.05) lower levels
of dry matter and crude protein. The digestibility of dry matter,
organic matter and crude protein was significantly lower in sheep fed
30 and 50% rubber seed concentrates compared to those on the 10 and
20% concentrates. Animals fed concentrates containing 0, 10 and 20%
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rubber seed gained 9, 10 and 17 g/day whereas those on concentrates
containing 30 and 50% rubber seed lost weight at the rate of 26 and
51 g/day respectively. It was concluded that the limit of 20% rubber
seed in concentrate rations for sheep should not be exceeded.

In the second experiment, 12 uncastrated male dwarf sheep ranging in
age from 8 to 14 months and weighing between 11 and 15 kg were used
to investigate performance when fed fresh Elephant grass and
concentrate supplements containing 0, 10, 15 and 20% unextracted
rubber seed meal as a substitute for cottonseed cake during a period
of 56 days.

Dry matter intake decreased as the· level of rubber seed in
concentrate supplement was raised. There were no significant
differences in dry matter·, organic matter and crude protein
digestibility between the control and all other treatments containing
rubber seed meal. Daily weight gain of sheep fed concentrates
containing 0, 10, 15 and 20% rubber seed were 36, 50, 41 and 38 g/day
res p e c t i vel y . Inc 0 r p 0 rat ion 0 f rubb e r s·e e d mea lor flourin
concentrate rations for sheep should not exceed 20%. Application of
results on the industrial and smallholder scale is discussed
particularly as regards collection, shelling, detoxification and
extraction of oil to obtain the cake which is a valuable protein
source for livestock.

1.15. THE POTENTIAL OF SWEET POTATO (IPOMEA BATATAS)
AS A DUAL PURPOSE CROP IN SEMI-ARID CROP/LIVESTOCK SYSTEMS IN KENYA

M K Karachi* & B H L~owela

ILCA
POBox 46847
Nairobi, Kenya

Abstract

The potential of sweet potatoes (Ipomea batatas (L.) Lamb) for use
as a dual purpose crop in crop/livestock systems of semi-arid Kenya
was studied on twelve accessions. Root initiation (fibrous and fresh
roots), vine growth and nutritional quality and effects of
supplementing vines and cottonseed· cake (CSC) on growth of Boran
weaner male calves were investigated.

Time to fibrous root initiation was similar (P>0.05) but differences
(P<0.05) were observed in mean root numbers and lengths after 10 days
of growth. Accessions differed (P<O. 05) in time to freshly tuber
initiation, enlarged tuber numbers and tuber weight. Trends in vine
components (stem and leaves) yields showed a decline after 120 or 150
days from transplanting. A significant (P<O. 05) time x vine dry
matter (DM) accumulation rate interac tion was obtained. Percent
protein (CP), cell contents (GC), cell wall constituents (CWC) and
acid detergent lignin (ADL) differed (P<O. 05) among the accessions
while acid detergent fiber (ADF) and ash were similar (P>0.05).

* Formerly of National Dryland Farming Research Station, Katumani,
POBox 340, Machakos, Kenya.
Now of International Council for Research in Agro-Forestry (ICRAF)",
POBox 30677, Nairobi, Kenya.
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Supplemental vines and esc improved (P<O.Ol) intake of Rhodes grass
hay, calf growth rates and feed conversion efficiencies. The data
suggests that sweet potato vines could replace CSC as a livestock
feed supplement.

Implications on the use of vines as livestock feed supplements are
discussed. The variation exhibited in the attributes measured
indicate that selections that optimise tuber and vine yields are
possible.

1.16. LABORATORY EVALUATION OF THE EFFECTS OF PROCESSING METHODS.
TREATMENT AND COFFEE CULTIVAR ON CHEMICAL

COMPOSITION AND IN VITRO DIGESTIBILITY OF COFFEE PULP

Getachew Gebru, Beyene Chichaibelu, and J D Reedl

Department of Animal Science
Alemaya University of Agriculture

P.O. Box 138, Dire Dawa, Ethiopia

Abstract

Experiments were conducted to study: (1) the effect of dry
processing of coffee cherries and ensiling with urea on the chemical
composition and in vitro digestibility of coffee pulp, and (b) the
effect of variety on fibre and phenolic components. Zero, 40, 50 and
60 grams of urea were dissolved in a litre of water and added to dry
processed coffee pulp (DCoP) (1 litre/kg) of air dried coffee pulp)
sealed in plastic bags (3 replicates) and incubated for 15 and 30
days.

The experiment
was studied on
cherries were
Administrative

on the relationship of variety to chemical composition
the wet processed pulp. Fourteen varieties of coffee
collected from high and low altitudes in Kaffa

Region.

Treatment level had a significant effect (P<0.05) on the neutral
detergent fibre, acid detergent fibre and content of soluble
phenolics. Nitrogen (N) and content of soluble phenolics showed a
significant increase at 5 and 10% levels respectively. However, urea
treatment did not alter the in vitro dry m~tter digestibility.

There was a large difference in the content of soluble phenolics (15
41%), potassium, iron, and manganese. There was a trend for the
content of phenolics to increase in varieties harvested at higher
altitude. Neutral detergent fibre showed negative and positive
correlation with the soluble phenolics and insoluble
proanthocyanidins respectively. Varietal and environmental effects
on the nutritive value of coffee pulp appear to be of considerable
importance.

1. Formerly of International Livestock Centre for Africa, POBox
5689, Addis Ababa) Ethiopia.
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1.17. A GUNNY BAG ENSILING TECHNIQUE FOR SMALL SCALE FARMERS
IN WESTERN KENYA

K Otieno, J F M Onim2 , and M N Mathuva
Ministry of Livestock Development

Small Ruminant - Collaborative Research Project
P 0 Maseno, Kenya

Abstract

Maize (Zea mays) stalks, sugarcane (Saccharum officinarum) tops
sorghum (Sorghum bicolor) stalks and bana grass (Pennisetum purpureum
P typhoides) were chopped and compacted in synthetic gunny bags which
were then buried in a trench silo 5 m long, 3 m wide and 1.5 m deep.
To some bags of each crop, molasses was added at the rate of 5% by
weight of the material in the bags on green matter basis. The
molasses was diluted with an equal amount of water before
application. The silages was then sampled after two months. The pH
of all the silages was in the range expected for good silages (pH 3
4) except that of bana grass without molasses which had a pH of 5.18.
Addition of molasses thus improved the fermentation quality of bana
grass. Maize stalks, sugarcane tops and bana grass with molasses
silages had the highest condition scores based on appearance and
smell. Bana grass without molasses had the lowest score. Ensiling
appeared to lower the in vitro dry matter digestibilities of maize,
bana grass and sugarcane tops by approximately 4.68%, 11.45% and
16.18% respectively and increased that of Sorghum stalks by 1.91%.

2. UTILIZATION OJ MAIZE BRAN* AND COTTONSEED CAKE
BY LACTATING DAIRY COWS IN MALAWI

M S L Kumwenda and J T K Munthali
Ministry of Agriculture

Chitedze Agricultural Research Station
POBox 158

Lilongwe, Malawi

Abstract

A 55 day trial was conducted to determine the effects of varying
proportions of maize bran and cottonseed cake on average daily dry
matter intakes, milk yields and weight gains of sixteen cows
averaging six years of age at 394 kg initial body weight in their
middle to late lactation. The cows were grouped according to age,
lactation number and level of cross (Malawi Zebu x Friesian) and
randomly assigned to four concentrate diets: (1) maize bran alone,
(2) maize bran (80%) plus cottonseed cake (20%), (3) maize bran (60%)
plus cottonseed cake (40%), and maize bran (50%) plus cottonseed
(50%). All cows ~ere fed Napier and Rhodes grass ad libitum.

2. Winrock International Institute for Agricultural Development,
Morrilton, Arkansas, U.S.A.

* Maize bran produced by smallholders under village conditions using
a pestle and mortar. It consists of both the pericarp, maize germ
and some granules of the endosperm. It is invariably of higher
nutritive value than the maize bran from commercial millers.
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There were no significant differences among the four concentrate
diets (P>0.05), but cows fed different proportions of maize bran and
cottonseed cake apparently consumed more dry matter, produced higher
milk yield, and gained more weight (except cows on diet 3) than those
fed bran alone (diet 1 Tables 2 and 3).

The economics of the four diets was evaluated. Dairy farmers would
be better off if they fed maize bran and cottonseed cake in the ratio
of four to one (Treatment 2) with forage ad libitum. It is
recommended that further studies be conducted with animals at early
stages of lactation.

Introduction'

Feeding adequate nitrogen (N) to lactating cows is one of the most
expensive and important aspects of dairy nutrition. Nitrogen
requirements can be met by feeding both natural proteins and non
protein nitrogen (NPN) (Casper et al, 1986). As more high quality
proteins are used for direct human cons~ptionI finding alternate
sources nitrogen and efficient utilization of NPN in ruminant rations
becomes increasingly important.

Agro-industrial by-products and crop residues represent vast animal
feed resources which are, _ as yet, largely unexploi ted. In Malawi,
the basic feed in dairy production is grazing both natural and
improved pastures. In addition to the natural and improved pastures
concentrates are generally fed to calves and milking cows as N
supplements. Local feeds, as sources of N, commonly used by
smallholder dairy farmers are maize bran and dried Leucaena
leucocephal leaf. Maize bran is either fed alone as a sole
concentrate or sometimes mixed with Leucaena leaf. Leucaena,
previously considered to be the answer to protein deficiencies of
most village cattle during the dry season, has gradually declined in
importance due to problems associated with its establishment and
management.

Thus, most of the experiments carried out on dairy production in
Malawi have been conducted to investigate alternate sources of N to
be fed with maize bran, a by-product of maize processing, for
enhanced milk production. Maize is low in crude protein (10% CP) and
if fed alone, it cannot suffice to meet the nutritional demands for
protein of high milk producing cows. This maize by-product is
locally available and relatively cheap to ~btain.

One of the agro- industrial by-product feeds that has been found to
give favourable milk yields when fed in combination with maize bran
is cottonseed cake, the residues remaining after oil extraction from
the seeds. Cottonseed cake is a good source of N (38.5% CP) and
energy as a ruminant feed.

The current research program is geared at investigating the
proportions of feeding maize bran and cottonseed cake to lactating
cows that could be cost-effective for smallholder dairy farmers.
This study was therefore conducted to determine the effects of
varying proportions of maize bran and cottonseed cake on dry matter
intake, milk production, and weight gains of lactating cows. The
economics of the concentrate diets was evaluated.
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Materials and Methods

The study was conducted at Chitedze Agricultural Research Station, 16
kilometres (km) West of Lilongwe, the capital city of the Republic of
Malawi. It involved sixteen Malawi Zebu (MZ) Friesian (Fr)
crossbred cows in their middle to late lactation, averaging six years
of age and weighing 394 kg initial body weight (BW). The cows were
grouped according to age, lactation number and level of crossed (MZ x
Fr), most of which were HZ with 87.5% Fr blood. They were randomly
assigned to four concentrates (diets) (four cows/diet). The diets
consisted of (on as-fed basis): (1) maize bran alone, (2) maize bran
(80%) plus cottonseed cake (20%), (3) maize bran (60%) plus
cottonseed cake (40%), and (4) maize bran (50%) plus cottonseed cake
(50%); and contained 10.9.11.8.20.3, and 25.1%, CF, respectively
(Table 1). These diets were fed at 2.5% of cows' BW.

In addition to the four diets, all cows were fed fresh grass forages;
Napier grass (A) during the first four weeks of the trial and Rhodes
grass (B) during the remaining part of the experimental period, ad
libitum. Apart from common salt, which was added to the diets, no
other mineral supplements were given to the animals. Cottonseed cake
was ground in a mill before mixing with maize bran. Grass forages
were manually chopped into small pieces before feeding to the
animals.

TABLE 1. C~~entrate constituents and chemical composition of maize bran, maize bran
plus cottonseed cake, Napier grass and Rhodes grass (X of OM).

Corrponent
Concentrate diet Forage diets·

2 3 4 A' 8
2

Concentrate
Cons t i tuents
Maize bran (X) 100 80 60 50 For the From 5th

Cottonseed first 4 to 8th week
cake (%) 0 20 40 50 weeks
Chemical
Cooposition

OM 90 90.3 91.1 93.0 94.0 93.3
CP 10.9 11.8 20.3 25.1 10.3 7.5

"'OF 26.6 27.2 26.9 29.7 58.9 71.2
ADF 8.2 9.9 10.7 11.7 35.3 38.9

*
1

B2A Napier grass; Rhodes grass
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Cows were allocated at random and kept in individual pens with
separate managers for concentrates and forages. Water ~as available
at all times. Feeds were offered two times daily (in the morning and
afternoon) . Pre-weighed amounts of the diets were split into two
halves. One half was fed in the morning and the other half in the
afternoon. Pre-weighed grass forages were fed in sufficient amounts.
Feed refusals were collected and weighed every morning before
feeding.

Samples of the concentrates and forages were taken weekly and
compos i ted over the duration of the experiment. Sub - samples were
then taken and ground for chemical analyses. Neutral detergent fibre
(NDF) and acid detergent fibre (ADF) were analysed according to
procedures described by Goering and Van Soest (1970). Crude protein
was determined by Kjeldahl procedure.

Cows were weighed at the .start of the trial and every week
thereafter. Milk yields were weighed daily during the experimental
period. One of the cows on diet 3 got sick and was removed from the
trial at the end of week 4 since it was losing condition.

Data collected were analysed by analysis of variance for a completely
randomized design (Snedecor et aI, 1967). An economic analysis was
carried out based on the concentrate diets consumed and milk produced
during the experimental period.

The cost of forage production and preparation and of labour were
excluded. This was done in order to have a rough picture of the
cost-effectiveness of varying the proportions of maize bran and
cottonseed cake for the small scale dairy farmer. In Malawi, the
common practice in most of the dairy areas, is that farmers acquired
maize bran by exchanging one kilogram (kg) of salt for 25 kg of maize
bran. Thus when calculating' the monetary value of maize bran, the
quanti ty of maize bran used in the study was converted to salt
monetary value (using the 25 kg maiz~ bran = 1 kg sal t exchange
rate). The cost of maize bran (salt equivalent), cottonseed cake and
salt used in the rations made up total concentrate costs. The value
of milk produced was determined at current ~alawi Dairy Industries
(MDI) producer milk price of MKO.32/kg of milk. The total revenue
from milk sales minus total concentrate costs gave returns over
concentrate costs for the four diets.

Results
Concentrate constituents and chemical composition of concentrate and
forage diets fed to cows

The chemical composition of the feeds used in this study is shown in
Table 1. The dry matter (DM) content of concentrates ....'ere similar
except for diet 4. Napier grass Rhodes grass had also similar DM
contents (94.0 and 93.3%, respectively). Decreasing maize bran and
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increasing cottonseed cake in the diets, increased maize bran and
increasing cottonseed cake in the diets, increased CP content. Diet
4 had the highest CP content. CP for Napier grass was higher than
that of Rhodes grass (10.3 vs 7.5% CP). The NDF and ADF contents of
Rhodes grass were higher than those of Napier grass. There was
li ttle variation of NDF and ADF among the concentrate diets except
for diet 4, which had the highest NDF and ADF values.

Average daily dry matter intakes (DM!) , average daily milk yields
(ADMY), and average weight gains (ADG) and dry matter intake
expressed as percentages of BW of cows

Feed composition, milk production and changes in body weights of
animals are some of the criteria used to assess the nutritive value
of feeds. Concentrate DM and forage DM of the feeds fed to cows were
added to make the total DM consumed (DMI). Concentrates diets were
fed at 2.5% of BW and the rest of the DM was contributed by the
forage diets.

Average DMI, ADMY, ADG, and DMI% BW for the lactating cows in this
study are presented in Table 2. There were no statistically
significant differences in DMI for the cows fed the four diets
(P<O.OS). However, cows fed diets 2 and 3 tended to consume more DM
than those fed diets 1 and 4. DMI% of BW were similar for all the
cows on four diets. Thus DM contribution from the forage diets was
also about equal for the cows fed the four diets. DMI% of BW of
about O. 7 was contributed by the forage diets. Cows fed the four
diets produced similar ADMY (P>0.05). ADMY were apparently slightly
higher for cows fed diets 2, 3, and 4 than those fed diets 1.

TABLE 2. Average daily dry matter intakes (DMI) milk yields (ADMY), weight gains (ADG)
and DMI% of BW of cows

Parameter

DMI, kg
ADMY, kg
ADG, kg
DMI% BW

Concentrate diets
2 3 4 SEa Significance

12.8 15.6 14.4 13.8 ,!0.74 NS (P>. 05)
8.3 10.6 9.8 9.7 ,!0.62 NS (P>.05)
0.7 0.8 0.1 1.1 ,!0.35 NS (P>.05)
3.2 3.3 3.2 3.1

a = Standard error of means

Varying the proportions of maize bran and cottonseed cake did not
affect ADG of cows (P>.05). However, at the end of the trial cows on
diet 4 apparently gained the highest body weight and those fed diet 3
had the lowest body weight gain (Table 3). Overall, it seemed feed
DM was mostly used for weight gains rather than for milk production.

17



TABLE 3. Average initial body weights (B~) final body body weights, and body weight
gains (B~G) of cows

Concentrate diets

Initial
Final
B~G,

BW, kg
BW, kg

kg (55 days)

363.9
400.0
+36.2

2

425.2
468.8
+43.6

3

426.7
444.6
+17.9

4

381.6
441.0
+59.4

Economic evaluation of the four concentrate diets

Table 4 contains
concentrate costs
gave the highest
lowest; cows fed
milk.

an economic analysis data. The returns over
were similar for cows fed diets 3 and 4. Diet 2
return over concentrate cost and diet 1 gave the
diet 1 apparently produced the lowest amount of

TABLE 4. Concentrate consumption, concentrate costs, milk production and revenue, and
return over concentrate costs for the four diets fed to the cows during the
55 day study peri od

Variable Concentrate diets
Unit 2 3 4

MK*
MK
MK
MK

Concentrate consumption
Average amount of maize bran

consumed kg
Maize bran - salt equivalent kg
Average amount of cottonseed

cake consumed kg
Salt in ration kg
Concentrate costs
Cost of maize bran-salt

. l 1equlVa ent
Cost of cottonseed cake2

Cost of salt in ration1

Total concentrate costs
Milk production and revenue
Average milk produced kg
Revenue from milk sales3 MK
Return over concentrate costs MK

500.5 468.9 332.8 221.4
20.0 18.8 13.3 8.9

116.9 221.4 264.0
19.8 23.6 23.6 21.2

15.50 14.57 10.31 6.90
10.52 19.93 23.8

15.35 18.27 18.27 16.44
30.85 43.33 48.51 47.14

456.5 583.0 539.0 533.5
146.08 186.56 172.48 170.72
115.23 143.23 123.97 123.58

* Malawi Kwacha (1989) lMK = 0.385 US$
1 Price of salt = MK15.50j20 kg bag
2 Price of cottonseed cake =MK90jmetric tonne
3 Malawi Dairy Industry producer milk price = MKO.32jkg of milk
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Discussion

Chemical composition of feeds is important since it is one of the
factors that influences feed intake, especially forages (Mott, 1959).
One of the feed components limiting the intake of feeds by animals is
the cell wall (NDF) content. In this study, both NDF and ADF of the
concentrate diets were similar except for diet 4, which had the
higher NDF and ADF values (Table 1). Forage B h~d higher NDF than
forage A. This forage could have limited the feed intake of the cows
during the last four weeks of the trial. It is probable that lack of
differences in milk yields and weight gains could be indicative of
the poor quality of forage B such that the increase in CP of the
diets as a result of increased levels of cottonseed cake might not
have been significant enough to increase milk yields. Animal effects
would have played some part; especially the age of the cows and their
stage of lactation.

There were no significant differences among the four diets fed to the
cows in terms of DMI, ADMY, and ADG (P>. 05) . However, increas ing
the levels of cottonseed cake and decreasing maize bran were
associated with apparent increases in DMI, ADMY and ADG. Cows fed
diet 3 had apparently the lowest ADG. Feed DM was mostly utilized
for weight gains and for some milk production. Feeding high levels
of cottonseed cake to lactating cows would mainly help during early
lactation when animals are usually in negative energy balance.
Munthali (1985) also found non-significant differences when cows were
fed maize bran alone and maize bran plus either cottonseed cake
and/or other concentrates in the ratio of four to one respectively.
However, in both cases, milk yields were below the expected yield of
11.4 kg/cow/day of this type of MZ x Fr level of cross (87.5% Fr
blood) .

Comparatively, milk yields and weight gains obtained in this study
were higher than those obtained by Munthali (1985) who reported an
average of 7.8 kg and 6.3 kg of milk/cow/day for cows fed maize bran
alone and maize bran plus cottonseed cake in the ratio of four to one
respectively, compared to 8.3 kg and 10.6 kg of milk/cow/day of cows
fed diets 1 and 2, respectively in the study.

These differences, among other factors, could have been due in part
to the management of the experimental animals. In the previous study
(Munthali, 1985), animals were grazed during the day and fed
experimental concentrates or supplements at milking time. The amount
of the supplement was fixed at 4 kg of concentrate/cow/day. In the
present study, animals were confined in pens, fed, watered and milked
indoors ( concentrate were fed at higher amounts, 2.5% of BW than in
the previous study). Animals were only moved out of the pens at
weighing time. It was therefore expected that in the present study
higher milk yields could have been obtained as the conserved energy
would have been used for milk production. Instead the animals tended
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to gain body weights. Age of the cows and their stages of lactation
might also have contributed to the low milk yields obtained.

Feed costs usually make up 50% or more of the total cost of milk
production. Therefore, any plan for improving the biological and
economic efficiency of the dairy cow must include a strategy for
lowering costs (Bath, 1985). The whole point of varying the
proportions of maize bran and cottonseed cake was to come with a
higher CP level than that of maize bran alone, while at the same time
lowering the total concentrate costs of the desired maize bran and
cottonseed cake ratio.

Although feed costs have a significant effect on profitability of a
dairy enterprise, minimising feed costs does not necessarily
increase profitability. Of more importance is maximization of return
over feed costs which is the money the dairy producer is-left with
from milk cheque after paying off feed bills.

Because maximization of return over feed costs is a function of
revenue from sales of milk and feed costs, minimising the cost of a
ration that provides adequate nutrients for a cow to express her
genetic potential for milk production should be the aim to strive
for. In the present study although the total cost of concentrate
diet 1 (maize bran alone) was the lowest of the four diets; it had
also the lowest return over concentrate cost (Table 4). This was
because cows fed concentrate diet 1 apparently produced the lowest
milk.

Conclusion

Al though varying proportions of maize bran and cottonseed cake did
not have significant effects on DMI, ADMY and ADG, results showed
that better performance of lactating cows can be achieved by feeding
maize bran plus cottonseed cake than maize bran alone. Maize bran
and cottonseed cake have potential benefits for increased dry matter
intake and consequently milk production. However, feeding high levels
of cottonseed cake would be beneficial in early lactation when
animals are usually in negative energy balance. Animals in this
study were in their middle to late lactation and tended to gain BW
when fed increased and decreased levels of cottonseed cake and maize
bran respectively. However, dairy farmers would be better off if
they fed maize bran and cottonseed cake in the proportion of four to
ten, respectively with high quality grass forages ad libitum.
Further studies need to be conducted before recommending this maize
bran and cottonseed cake proportion to smallholder dairy farmers.
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3. Thesis support for research on crop residues and agro-industrial
by-products-Announcement

African Research Network for Agriculture By-products (ARNAB) of the
International Livestock Centre for Africa (ILCA) has some limited
funds available to support post-graduate training in Institutions of
higher learning in Sub - Saharan Africa; an effort to increase the
manpower working on crop-residues and agricultural by-products as
animal feed.

Eligibility

Registered MSc and PhD candidates in universities in Sub-Saharan
African countries. Candidates registered in universities outside
Africa but are doing their research in Sub-Saharan Africa are also
eligible provided they are nationals of Africa and are not already
funded by overseas donor agencies. Applicants must be on
scholarships which cover tuition and board expense. They must be
citizens of African countries in the region, preferably employees of
their respective government institutions or national universities.

Thesis topics

ARNAB puts emphasis on strategic feeding of crop-residues and agro
industrial by-products for increased animal productivity; including
crop-livestock integration.
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Types of costs to be covered

Consumables (reagents, feeds, etc.), laboratory glassware, labour,
local travel, and thesis typing and binding. Grants will be used for
supplementing already available funds. They will not be adequate to
cover capital expenses.

Research proposal

Written proposals must be submitted to ARNAB Secretariat, clearly
stating the justification for the study, objectives, research design
and a statement on statistical analysis to be followed, and a
detailed budget. The proposal must be approved by the candidate's
university supervisor/so

Supervision

It is assumed that supervision will be available locally (within the
institution or university) but supplementary supervision, where
needed, could be arranged mutually with ILCA through ARNAB.

Administration of funds

All funds will be channelled through the university's account system
and administered in accordance with the laid out procedures. The
university will be asked to account for the expenditures in
accordance wi th the approved budget and counters igned by the
Head/Chairman of department and the Institute's Accountant.

Level of funding

USD 1000 to 2000 for MSc thesis research and USD 1500 to 3000 for PhD
for the entire period.

Tenure

One year for MSc and three years for PhD.

Other requirements

A sponsee must submit Annual Progress Report of his/her work to ARNAB
Co-ordinator. After completion of the thesis he/she will be required
to deposit two copies of the thesis with ILCA. It is anticipated
that upon graduation the sponsee will be absorbed into the main pool
of scientists working on sustainable feed resources, preferably at
the smallholder level, in the National Agricultural Research Systems
(NARS).

***
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