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- ABSTRACT

The characterisaion amd measurement of
endogenous ileal ni amd amino acid
‘excretion of simplé-stomached animals,
inchading pigs and powltry, is imporiant fo an
widersianding of gastro-intestinal physiology,
as having practical application I
determination of aming acid reqguiremenis by
the facturial method and the determination of
“dietary true amino acid digestibility. Studies
indicate that the amount of endogenous niirogen
eniering the mammalian gastro-intestinal tract
is considerable.
Traditionally, the net endogenous loss of protein
_ﬁ'mdn'ﬂﬂmhushmmh'mmdﬂyﬁnﬁ@
amimals a prowinfree diet, although the
regression fechnique has been applied also.
However, the protein-free method may lead io
considerable underestimation of the
physialogically normal level of endogenous
excretion. The regression fechwique seems io
give rise fo endugenous loss values similar it
those obiained after feeding animals a proein-
Jfree diet and therefore the use of this agproach
may aiso lead fo error. Moreover, the
homoarginine {guaridination) method, in which
imiaci protein s given o the animal, allows
direci measurement only for the endogenous
Ioas of lysine. An alternative and more general
is the isolope (either a radioaciively
labelied amino acid or the stable isotope: “'N)
dilution method. Cemiral to this method is
choice of a suitable precursor pool for the
endugenous  NITFOgen-Contaiming maferial,
However. because the namre and origin of these
nitrogen-comaining  compounds is not fully
resolved. it is ot possible to specify a prectrsor
pool with confidence. A new method  for
delermining endogenous ileal aminu _acid

excrerion that imvolves feeding - the wmimal
peptides followed by witrafiltraion of the ileal
digesia, has been proposed and evaluated The
enzyme hydrolysed protein approach is. not
subject 1o the criticisms of the protein-free or
regression methods. Given. the unphysiological
nature of the protein-free dieary siale and the
pruﬁkmmmdﬁﬂrmmnuﬂﬁdn the
enzyme hydrolysed protein method may give
rise fo more meaningful estimates of basal
endogenous nitrogen and amino akid Tosg" '

regression, homoerginine, isotope dilution,
hydrolysed cassin

INTRODUCTION

Fmdiaﬂwmjnriﬂﬂafqpudiﬂninpigmd
puuil:rypmdwﬁun-nﬂmemmﬂhnuf
animal growth the major determinants -of
product vale. Consequently, any decwsion
mimmmmmumﬁ
growing pigs and chickens, is a''key one
influencing long term profitability. Rt ‘is
important to minimise feed cost and increase
the efficiency of feed conversion to animal

protein.
.'._..h -_ : -_l =

In this respect, there has been muc :
over recent years in developing technologies'io
assist in the formulation of diets for pigs and

growth are becoming incregsingly impors
tools for i-pacil’rsjng' dietary 1%
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gonsideration be given not conly to the yross
amino acid composition of the dietary
ingredients but alse to determination of the
bioavailability of the amino acids.

Bicavailabilty refers to the amount of cach
amino acid in a feedstufl which can potentially
be utilised for body protein synthesis and other
anabolic processes, following the successive
sieps of digestion, absorption and metabolism
Despite considerable research effort having been
devoted to the development of techniques for the
routine assessment of the amino acid avallability
of pigs:-and poultry feedstuffs. a sarisfactory
method has yet to emerge [1] In the absence of
2 routine measure of amino acid availability,
methodology has concemtrated on the
measurement of amino acid disappearance from
the g, i.e digestibility There is now general
agreemnent that digestibility measurements made
at the end of the ileumn of the pig and poultry are
superior “to the traditional faecal approach
234 - 3
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copting, that aming acid digestibifity should
be based' on measurements made at the terminal
ileurs of menogastric animals, it neede 0 he
recognised that ileal digesta are derived both
from dietary and endouenous sources
Endogenous amino acid loss is used 1o correct
apparent digestibility coefficients to true values.
True amino acid digestibility has the advantage
over apparent digestibility in that 1t s a
fundamental property of a [eed ingredient

wardless of the dietary conditions under which
l.% igredient is fed [S]. For a given amino acid,
apparent digestibility increases exponentially
with the'ingested quantity because endogenous
excretion, as a percem of total excretion.
“decreases propomtionally [6.7] By contrast
several studies [6.8,9. 10] indicaie thal true rather
than apparent digestibility. is nut affecied by the
level of dietary protein intake Therelore, using
true rather than apparent digestibility allows riaw
materials to be accurately compared, even if
they are inuested in different quantities Adso.
with incressine imerest in the wse of compuler
mudels 1o simulate biglogical axpeets of grinwah
in ammals sueh as the pig aod chicken. an
accurate account of the animal s metabalism ol

protein is required, including the estimation of
endogenous protein excretions«in the termminal
tleum

Although the impurtance of endogenous
excretion in  simple-stomached animals s
recognised, there are problems in attempting o
spporticn amino acids appearing in ileal digesia
te dietary or endogenous origin. This paper
therefore considers the secretion of endogenous
nitrogen into the gastro-intestinal tract of
monogasiic animals and further evaluates
different approaches which have been employed
to estimate endogenous amino acids.

ENDOGENOUS PROTEIN SECRETION INTO
THE GASTRO-INTESTINAL TRACT

Exogenous dietary proteins provide over: half
the peptides and amino acids eveniually
absorbed trom the yastro-intestinal tract of the
monogastric animal [11]. The contents of the
gastro-intestinal tract are composed not only of
undigested residues fram the ingested protein,
but also of products of endogenous origin
(digestive enzymes, mucoproteins, desquamated
epithelial vells, wree wmii avids produced by
cellular catabolism and albumin) and other non-
dietary, but not strictly endogencus materials
such as bacteria and ingested hair, which dilute
the exogenous residues [12] The endogenous M
secreion into the porcine dipestive tract in
relation w N intake ix shown in Table |

Table 1. Endogenous nitrogen secretion inlo
the digestive tract of the growing pig, »s #
perceniage of food nitrogen intake i
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The data in Tabie | indicate that the total
endogenous nitrogen (M) secretion 10 the end of
he ileum is 38 — 60% of the total N imake, with
sépretion from the small ntesting accounting
fop 22 -~ 27% of 1ol N inmtake. The N mrom
| cells was 3 — 4% of total N intake In
m to the lamer waluss, Powen [14]
observed that approximately half of the iotal
endogencus protein entering the small intestine
comes From replacement of epithelial cells
« lining the intestinal lumen { 10 cells weighing |
E_jmd being produced every 16 min in the
Chiman, and 4.5 days in the mouse iniesting}

Ttz high rate of cell turnover is presumably

péded in order to maintain the barrier function
of the epithelium and enable the intestine 1o
adapt -rapidly 1o changes n the local
Ervironment [11]

:i;!-. somposition of endogenous denl diwaers

m the pig determined under dietary protein-
free conditions was determined by Taverner e
al. [15] The four most abundant amino acids in
endogenous tleal digests were idennfied as
proline, glvcine, glutamic acid and aspartic acid
it arder of decreasing abundance with serine
ard threonine beinyg the navr mner shondsoe
These six amino acids are also reported o Goeur
most  abundantly in mucin  protein  [16]
Taverner [|I7] and Zebrowska [18] have also
st that o acid composition of the
endugenons protem at the terminal ileum s
similar to that of the muca-proteins. Hashimoto
ef a2l [19] frond rhar  mosco-proteans  are
moderately resistant o proteolytic enzymes
Thies, it appears likely that muco-proteins, such
a3 those present in the mucosal secretions, ae a
magor spurce o endogenous  protein N
appeaning in the ileum. This was supported by
Fauconneau and Michel [20] who reporicd that
74% nf endogenone  exeretion  was likely
derved From intestinal mucug in the form of
muge-profein. and  the progenn  present in the
sloshed-ol T epathelial cells

Digestm of the endogenons protein secretions
owcvrs whivig he ennirg lenagh of the messioe
and is probably A contimeons process AN of
e prroncins e asmoned wr be dayesicd and
vt [ ann g sivenlane s Dot hgesa s i Troe
il reabacd  thin e

o T 1T T T | .

digestibility of individual  protens  varies
widely [21] Fauconneau and Michel [20] and
Zebrowska and Buraczewska [22] considered
the digestion of endogenous protein 1o be
much slower than that of edogenous protein,
with the majority of endogenous protein
digestion occourring in the ileum and cascum
by the joint action of bactenal and
endogenous enryvmes In contrast, other
workers [23] have shown endogencous and
extienous proteing w be digested and
absorbed at similar rates. Tavemer [17]
considered amer reviewing o che avakiable
literature, that most of the digestive enzymes
secreted inta the sut would be digested and
reabsorbed without contributing significantly
to the averall net endogenous excretion of

protein from the gt

Estimates of the quantity of endogenous
protein digested and reabsorbed. reported in
the literature, vary markedly. According to
Souffrant [24], data on the total amount of ™
secreted into the digestive tract during the
passage of digesta vary between 16 and 33 g
depending on the literature consulted, This
endogenous N is  reabgorbed, ar  least
parually Rerat [25] using a number’ of
different techimques caleolated thar 46 @ of
endowenous aming acids were digested and
absorbed from a total Secretion of 54 4 (ie
B5% of oeal N secreted s recycled). ‘The
estimates of Rerat et al [12] and’ Low [26]
indicate that approximately half (54%3) of the
total endogenous nitrogen is Higested and
absorbed after secretion ‘into the' gastro-
inkestirial ract i

Lising the estimates of Rerat et al. [12] and
iLow [26], Buns [27] calculated that
approximately 8 ¢ of endogenous N and 38 g
of endageanie pming acide eacrarad intn the
vastro-intestinal tract remgined undigested
and unabsorbed ar the end of the iheum, while
using the estimate of Rerar [25] uave 2.8 gof
eidogenous Moand 12 ¢ of endogenous amino
acids romaming undigesied and unabsorbed
at the end of the ileum The values of 3 = 6
and 7 T3 waf N per day teaving the
ternunal e of the piz reported by Low
and  Lebrowsha |28] and  Soutfrant [24]).
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respectively, are in agreement with the later
estimate.

THE
OF

DETERMINATION OF
ENDOGENOQUS EXCRETION
PROTEIN

Various approaches to the estimation of
endogenous amino acids have been employed
These include.

THE PROTEIN-FREE METHOD

The traditional method for determining
endogenous N and amine acid excretion
involves feeding the animais a protein-free dier
and then measuring the N and amino acids in
digesta collected at the terminal  ileum
[29.30.31] Literature values for the endogenous
N and amino acid excretion from the terminal
ileum’ of the growing pig given protein-free diets
and containing 3 — 6% dietary fibre, indicate
they are highly wvariable between studies.
particularly for proline. Serine, threonine,
proline. ghycine. aspartic acid and glutamic acids.
are predominant in endogenous ileal amino acid
axcretions  determined under protein-free
alimentation. These amino acids constituie a
large proportion of the mucus glycoproteins
[32]. De Lange et al. [33] cited évidence for the
proline secretion under protein-free alimentation
being the result of large quantities of glutamine
from muscle breakdown being metabolized 10
proline in the intestnal tract. This may be
enhanced by the reduction of intestinai transpor
of proline and other amino acids under protein-
freg alimentation (&#). Tavemner et al [I 5]
suggested that the high levels of proline and
glycine in endogenous ileal excretion following
protein-free feeding were the result of their
absorption as constituents of small peptides and
their reflux back into the lumen as free amino
acids, following infracellular digestion Saucr
[35] interpreted true digestibility coefficients
determined using & protein-free diet of greater
{han unity, in particular for proline and glyecine,
to be due to an overestimation of these amino
acids under protein-free alimentation.

The protein-free method has been criticised [35]
due to the possible influence the addition of
fibre, often added to protein-free diets, has on
excretion and due to the absence of dielary
protein. It 13 not possible 10 investigale
guantitatively or qualitatively relations between
protein feeding and endogenous losscs,

The protein-free method has also been criticised
because of the possible nducememt of
physiciogically abnormal metabolism  with
unknown consequences on endogenous protein
excretion When animals are deprived of dietary
protein and enter negative body N balance, their
rate of whole-body protein synthesis fall [36].
Therefore, the overall endogenous excretion of
protein into the gt would be expected 10
decrease, probahly by way of reduced
pancreatic secretions and mucus production

Given that N-free feeding is not physiologically
normal and could evoke specific reactions in the
animal body. it is not clear if data obtained with
this method can be extrapolated to protein
feading

The validity of determining endogenous amino
acid excretion following protein-free
alimentation has, however, received support
from studies where the endogenous ileal amino
acid flows of protein-free fed amimals were
similar to those found in animals given enher a
synthetic amino acid diet devoid of certain non
ecsential amino acids [37] or a protein-free diet
with simastaneous intravenous infusibn of
amino acids [33]. From the results of these two
studies, it does not appear that the protein-
deplete state per s¢ affects endogenous amino
acid loss at the distal ileam of animals It
remains possible, howeser, that dietary peptides
exert a4 direct stimulatory effect on  gul
endogenous protein secretion It has been
demonstrated with the growing pig [38] and the
rat [39] that the presence of dietary protein or
peptides in the gut lumen increases endogenous
excretion of amino acids at the distal ileum
Therefore, an alernative technique for
determining endogenous amino acid tflows 15
needed whereby the endogenous excretion of
protein inio the digestive tract can be measured
under conditions of peptide and prorein
alimentation.
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THE REGRESSION METHOD

Ancther traditional method for determining
endogenoss N and amino acid excretion,
adopting  protetrecontmning  diets, is  the
segression method, The regression procedure
adopted by several workers [6.31.40] involves
feeding a range of diets containing graded levels
of protein source, measuring the ileal protein
flow for each diet and extrapolating back 10 zero
protein intake by linear regression, to give an
estimale of the endogenous protein excretion.
This technigue has an advantage in that the
influence of dietary protein and fibre 15
accounted for  Alse the regression method
makes. it possible to assess the effects of protein
quality and specific protein componemts, for
example, antinutritional faciors [24]. However,
the linear regression method for estmating
sndogenous excretion has beemn  crnticised,
because the estimation of endogenous loss 1%
constrained by a mathematical function which
may not be a suitable descriptor of the real
biological phenomenon. The increase in amino
acid flow with increasing protein intake is
sftributed entirely ta increaged amount of
undigested f{ood protein, assuming that there is
no change 1n the amount of endogenous amino
acid excretions  There 13 evidence, howgver,
that the rate of excretion into the imtesting does
vary with the amount of protein given [41]
Consequently, some of the increase in aming
acid flow with increased dictary protein intake
is probably the result of enhanced secretion of
endogenous proteins.  Souffram  [24] also
reported that it is unlikely that a linear relation
exists between feed intake and endogenous M or
amino acids in digesta or facces. An increase i
whe _protein level of the feed used with the
regression method is alwavs associated with
chanwes in the composition of other crude
nutricnts and other feed ingrediems, therefere
hindering the imerpretation  of’ the  results
resardiny causes and effects

Literature values indicate some varialions across
the different siudies probably due 10 differences
i digesta collection methods and  ammal
liveweights  The values, determined by the

regression method, are similar to those found
for animals given a protein-free diet. These can
be seen more clearly in those siddies where
both methods have been used to determine the
flow of amino acids at the terminal fleum for
amimals [6] Also, different proteins do not
appear to significantiy affect the determined
endogenous amino acid flows [6,15]. The
regression method was used by Moughan et al.
[42] for rats and pigs fed barley meal, but the
majority of the intercepts were not significantly
different from zero, Skilton [43] in reviewing
the previous authors’ results, noted that the
coefficients of determination, particularly for
the pigs, were low (R* = 0.18 = 0.62, n = 11).
The low comelations exemplify the problems
associated with the variability of endogenous
protein excretion and -the large number of
animals required to obrain meaningful results.
Philosophically, the regression method would
appear o be better than the protein-free method
for endogenous M and amino acids in ileal
digesta. This, however, does not appear o be
the case in practice.

HOMOARGININE (GUANIDINATION)
METHOD

The homoarginine method which allows a more
definitive study of the effect of peptides and
protein on endogenous emino acid loss, has
been developed [44,45 46.47] This approach is
able to distinguish between exogenous and
endogenous protein and  allows the
determination of endogenous lysine flow in the
small intestine of mammals and birds. The
method invalves ransforming lysine units in
dietary protein to homoarginine units by the
guanidination reaction with O-methylisourca
(MIU). Body proteins do not comain
homoarginine, therefore, any unabsorbed
homoarginine must have come from the diet
rather than the endogencus secretions. In
contrast with other markers ("N, 'C, MC), it is
nol incorporated into endogenous protein, so
intestinal scales and pancreatic protein are free
of homoarginine  Afier absorption. the
homoargining is partially reconverted into
lysine by arginase, an enzyme mainly found in
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the liver, with subsequent release of urea. With
regard to the latter assumption, Schutler & al
[48] in an i wiree experiment, did not detect any
arginase activity in the small intestine ‘of the
growing rat Provided that guanidinated protemn
and native protein are broken down
enzymatically at similar rates in the digestive
tract, and that homodrginine is absorbed in a
similar manner as the other protem-hound feed
amino acids, the endogenaus proportion of N n
ilesl ehyme can be calculared on the basis ot the
amount of homearginine that disappears dunag
the chyme’s passage up to the terminal ihgum

Rutherfurd and Moughan [49] who studied the
effect of pH and protein level on the extent of
guanidination of casein, gelatig and soya protein
isolare, reported that complete conversion of
lvsine to homoarginine was not achieved for any
of the proteins swudied Nevertheless, with
gelatin, which has.a low natural lysine contenl.
a maximum conversion of lysine 10
hemoarginine of 95% was achieved, indicating
thar guanidinated gelatin 15 a suitzble protein
spurce ftor directly determining the endogenous
excrerion ol lysing in the mammalian gut

Hagemeister and Erbersdobler [44] used the
homoarginine method 1o investigate the ileal
digestibility of casemn and sova isolate n pigs
and found that the true digestibility for both
feed N and endogenous N was 99 5% and that
more than 90%% of the ileal N was of an
endogenous origin. Sirtwan and Bryden [45]
and Sitiwan eof al  [46) who used the
homoarginine technique with chickens fed
guanidinated casein, reponed thal 90% of the
amino acids appearing in the ileum were of
endogenous ongin Moughan and Rutherturd
[47] completely guanidinated welatin protein
and in & study with growing rats demonsirated
that when proten is presem in the gul
endogenous lysine loss from the rermingl leum
is considerably enhanced abeve that found with
protein-free alimentation

Souffrant [24] concluded that the homoargiming
method is an appropriate method available o
estimate proportions of endogenous protein and
amino acids in ileal chyme The method makes
it easy to assess the effects of protein conient

and guality on endogenous N and aming acid
levels in the chyme at the términal ileum The
major isadvantage of the method, however, s
that it provides direct mtormation onlby for
endogencus lysine flow Further disadvantages
include the possible accumulation of
homaarginine in the body over ume due to the
slow tate of conversion of homoargining to
lysine Again. homoarginine may interfere with
the urea cycle leading to an accumulation of
ammonia in the body

RADIOACTIVE ISOTOPE OR TRACER
TECHNIQUE

The use of radwactive sotopes OF FASErS ("N,
e e g TSey 1o label digtary protein or the
whole animal body protein prior to the trial. in
order to distinguish between the exogenous and
endogenous amino acids appearing in the

terminal ileur -after feeding a protein-
comaininiz diel, has been carmied out by other
workers [50.51] The most succes sful

application to date has been the "N tracer

Lising the technigue of |abelling the animal’s
body protein with radicactive or "N stable
isotopes. De Lange et al [50] showed thal
endogenous N flow at the terminal tleum is
considerably enhanced when natural protein-
containing feeds are given as opposed 1o
protein-free diets

Souffrant [24] has reviewed the use of the "N
dilution technique and outlined some of the
difficulties with this method The practical
aspects of the technigue which require further
critical analysis include the method of labelling
whe animal's N pool, and the selection of the
pool with a labelling level equal 1o that of toral
andowenous nittogen. Choice of precursor pool
has a significant effect on the dilution factor
[52] The ""N method can be used 10 determing
the endogencus ™ in digesta and faeces. bul notl
the propanions of endagenous aming acids The
fatter means that a comstant assumed
endogenous aming acid composition is used 10

determine  true  aming  acid  digestibility
coefficients. This constamt  amino  acid
composition 15 usually  that determined
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inflowing teeding of the animal & protein-free
diet, which as discussed earlier has its own
inherent  difficulties. Although the use of
labelled dietary protein and ammal body protein
may give a wood measure ol endogenous protein
excretion. the techmique involves considerable
expense and specialised equipment, which may
limiz 15 use even as a basehine medsurement
More work needs 1o be done on the suitability of
alternative precursor pools,

PEPTIDE ALIMENTATION METHOD

Stdies [39.53.547 indicate that endoygenous
amino acid loss from the rat's small meestine 15
higher under peptide alimentation then under
protein-free.  or  synthetic  free  amino acid
feeding Funler, Moughan and Rutherfurd [47)
have shown thai the endogenous flow of lvsine
at the terminal ilewm ol s fed a2 diet
cpntaining wuanidinated protemn was
siwnificantly higher than that of rats fed a
protein-free diet

The approach of Darragh et al [53] however. in
whieh endogenous leal amno aed excretion
was derermined after feeding rats un hvdrolysed
casein Bazed diet relied on the assumption that
dietary aming acids were compietely absorbed
The l:ﬂ.?'j."l'.l'llﬁi.—l_'j hydrolysed casein (EHC), a
mixture of free amino acids and oligopeptides,
was assumed o he complerely diwesied #nd
ibsurbed by the end of the small inestide ol the
ril

Although the later seems likely. it is difficult w
establish  unequivocally, Consequently, a
method for determining endogencus |0ss nas
keen proposed [55] which removes the need o
make Bssumptions concerning the completeness
o absorption of the digtary arine acids Lnothis
method the ammal 1> fed 4 semi-svatheny diet
contaimng EMC as 115 sole ™ source lieal
digesta are collecied and nitrogenous fraction
sepirated physically using  large  volume
dispusable Cemnprep 10 ultraliliranon devices
(Amicon, WR  Grage and Co. Danvers,
\lgssachusseits)  The high molecular weght
(AW, 10,000 Dattons) fraction resulting from
vhe  ulerafilration  provides a  measure  of

endinenous amino acid flow, If some of the
dietary amino acids and small pepudes are not
absorbed, they will be removed in the low
molecular weight fraction. ln addition 1o the
unazbsorbed dietary amino acids and peptides,
the Tow molecular weight fraction will confain
non-protein N and may contain endogenous free
amino acids and small peptides. The later if
present, are expected to be at a low
concentration [39] MNevertheless. their removal
in the low molecular weight fraction may lead
to some underestimation of the actual
endouenous loss of amino acids Donkoh and
Moughan [31] applied this new method with
wrowing pigs, and their resufts some of which
are presepied in Table 2, provide further
evidence that dietary peptides have a
stimulatory effect on endogenous amino acid
secretion and loss from the small intestine

Table 2 Endogenous amino acid flow at the
terminal ileum of the growing pig using the
enzymcally hydrolysed casein‘ultrafiliration
{EHC). potein-free (PF) or regression methods
{mu/ky freeze dry matter intake. no = 6)
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CONCLUSION

Further research into methods for determimng
ileal. endoyenous amino acid excrotion s
required, but the hydrolysed protein method
may wive rise womore meaningful estimates of
basal erdogenous and aming acid loss, which
may be used 1o generme  digestibility
coetficients for pracuical application

21 JUST

Swurm! wf Ve Kwewme Vhrasank §nceraaly of Serean e s rn'.ﬁmﬂn‘r. Eiwmarl | advirms 20 Nz [ 2 & § - Jovwu




Endogenous nirragen amd amina geid secreficm

REFERENCES

Sibbald, IR Esinanon  of bioaveilable
amino acids in feedingstuffe For poultry and
pigs & revie'w with emphasis on balance
experiments. Can, J Amm Sc 67 2 =300
1987

Laplace, 1P, Darcy-Vrillon; B and Picard,
M Evaluation de la disponbilive des acides
amines: choix ratsonne d'une methods i
Roch. France 17: 353 - 370, |985.

Sauer, W.C and Ozmek, L. Digesubility of
amino acids n swine results and their
practical applications A review Livestock
Prod Sci, 15- 367 - JEE; 1986

Donkoh, A, Moughan, P ). and Smuth, W C
The laboratory rat as a model ammal tor
deterrmining ileal amino acid digestibihty i
meat and bone meal for the growing pig
Animal Feed Sci. Technol, 49 57 71, 1994

McNab, ] M Factors affecting digestibiliny of
foodstuffs. In: Digestion m the Fowl
Proceedings of the 117 Poultry Science
Symposium, Edinburgh, 1975 K M. Boorman
tand B.M. Freeman, cditors Bansh Foulmy
Seicnce Limited, Edimburgh, pp 251 63,
- 976

Furuya, 5 and Kaji, ¥. Esnmation of the true
ileal digestibility of amine acids and nirogen
From apparent values for prowing pies.

Ammal Feed Sci. Technel 26 271 - 285,
1989

Keith, M.Q. and Bell, 1M Composition and
digestibility of canola press cake ag a feadstalf
for use 1n swine dists. Can J Amm Scr 71
£79 — B85, 1991

Mechab, J M. Measuring gvatability of aming
acids trom  digestbiity expenments i
Buropean Symposmm on Poultry Mo,
19-21 June, Cona, Spain. Bp 2B — 286,
198D,

Zuprizal, Labier, M., Chagneau, AM  and
Lessire, M. Effect of protein intake on irue
digestibility of amino acids in rapesced meals
for adult roosters force fed with moistened
foed. Animal Feed Sci. Technol 34 255 -
260, 1991

Lo

1a]

| s

7

14

A donkeh
Donkoh. A, and Moughan, BJ. The effect of
dieyassy crude protein content on apparent and
true  ileal mitrogen  and amino  aeid

digestibilites Br ¥ Nuwr 72 56 - &8, 1994,

Smith, W M Peptide and aming abserption
in the small ntestine In Animal Nummtion
and Transport Processes. | huttition n W ild
gnd  Domestic  Animais Comparative
Phvsiology Vel 5 1 Mellnger. editor
Karger, Basel, pp. 146 - 155, 1950

Rerat, A, Cormng T and Laplace, 1P
Protein digestion and absorption. In: Protein
Merabolizm and Mumrition. Procesdings of a
Symposium  Held a1 the Umversity  of
Nomipgham, 1974, European Associaton for
Animal Production Pubhicarion No. 16. DA,
Cole. K.N. Boorman, P.J. Buttery, D. Lewis,
RJ TNeale and H  Swan, editors
Buttarworths, London, pp. 97 - 138, 1576

Auclar, E Erude des Pertes Azofes
D'origine Endogene dans le Tube le Paore, le
Cog ot le -Rat Disseriation, University of
Clerment, France, 1986

Ponen, ©.5 Clonogemc, stem  and
carcinouen-target cells 1n small intestine. In
Diseases of the Gut J.M. Polak, 3 K Dloom,
N A Woght and A G Butler, editors Page
Bras , Norwich, pp 3 — 14, 1986

Taverner, M B, Hume, 1.0 and Farrell, D.J
Avarlability 1o pigs of aming acids in cereal
grams | Endogenous levels of amiro acids
ileal digesta and faeces of pigs mven cereal
dits. Br ] Nup 46 149~ 158, 1981

Horowiz, M1 sacromolecules of the
wastromntesninal tract Annals N.Y. Acad 3¢,
jgo- 278 — 287, 1963

Taverner, M R llsal Availability for Pigs of
Amino Acids in Cercal Grams. PhD Thesis
Umvarsity - of New England. Armidale,
Austratia. 1979,

Zebrowska, T Mirogen dwgesnon in- ihe
faree ntesting. In: Physiologie Digestive Chez
le Pare 2¢ Semnaire International Jouy-en-
Josas-Versailles. France, 1982, Les Collogues
UINRA no 12 JP Laplage, T Corning and
A Reenr, edinors, lnstitor Nahonal de la
Recherche Agronomique, Paris, pp. 226 -
p e $

25 ABT

rourvad af the Kweme Nkrumak Cnierndy of Seiemoe srd Fischosdigy. Kugsi §indwe 36 Novd. 38 1 - 2068




Ermfiapenens mtrenget e Limmito acdol Wi pelinem

A Benkok

14 Hashimoto, ¥, Tsuiki, 5., Nisizawa, K. and
Pigmani, W Action of protesiylic enzymes on
punfied bovine submaxillary mucin Annas
N Y Acad Sci 166 233 - 244 1963

30 Fauconneau. G and Michel, M €. The role-of
the gastroimtestingl tract it the regulanon of
protein metabolism In Mammalan Protein
Metabolism. Wol 4 HN. Muaro and J B
Allison. editors. Acadermuic Press, New York,
pp 48] —522, 1970,

3 Alpers. DH  Digestion and absorption of
carbohydrates and proteins Ino Physialogy of
the Ciastrointestinal Tract, Vel 11 2% edinion,
L.R Johnson, editor, Raven Press, Wew York,
pp. 1469 - 1487, 1987

Zehrowska, T, and Buraczewika, L
Influence of diatary protesn level on the rate of
digestion 1 the small inwsune of pgs |
Amaunt and cor position of degesta Roczmr
Mauk Roln S4B (1) B2 - 95, 1972

3 Romero, ) J and Canolty, WL A method for
determining the relatve rates of intzsunal
absorption of endogencus and exogenous
prowen Muir Rep Ine £9 275 280, 1979

14 Sewffrant W.B  Endogences losses durmy
digettion In pigs In Digesuue Physiolosy m
Pigs Proceadmzs of the Wih internationsl
Symposkim on [hgesnve Physiology in Pis
EAaP Punhicanan Mo 54 M W A erstapen,
] Husiwn amd LA den Hanog, editors
Pudoe. Wasemnuen, pp (47 - Lab, ol

=]
T=r

25 Rerat. A Absorpuon of mitropen and aming
acids from exogenous (fish meal proteins) or
endogenous sources in the pry Pig Mews and
Isfo 11173 - 1RO, 1990

 Low. 4G Endogsnous nitrgwen evaluation
fjaims  amsorption studies  In o Phesiologie
Digestive Chez e Pore  2e Seminarme
international  Jouv-en-Josas-Versailles,
France. 1982 Les Colliques I"INBA No 12 ],
P Laplace. T Coming and A. Rerar, editors
Institur  MNauonal age  la  Recherciie
Asrarramisjue, Pans pp 189 P98 ORI

17 Bums, C A Endocencus lleal Amuno Acid
Excretion i Monogaswic  Animals Ehi
Thes:z Massey Unpversity, Palmerson Morth.
New fegland, 990

M Low. AG and Zebrowska, T Dhygeshon o

Lk
i

pigs.  In Proten  Metabolism m  Famm
Ammais H D Bock, BO Eggum, AG. Low,
O Simon and T. Zebrowska, eddors.
Univarsity Press, Oxford, pp. 33 - 121, 198Y,

Leterme, P, Thewis, A, Beckers, Y and
Baudan, E. Apparent  and  true  ileal
digesubiliy of amine scds and nitrogen
balance measured in pigs with ileo-rectal
anasiomiosis or T-cannolas, given o diet
comaining peas J Sc Food Agrie 52: 485 —
497, 1090

Furuya, S and Koy, ¥ Addwivity of the
saparent and true ileal digestible amino acid
supply in barley, maize, wheat or soya-bean
meal based diets for growing pigs. Animal
Feed Sci. Technol 320321 = 331, 1991

Donkoh, A and Moughan, P} Endogenous
eal mitcogen and amino acid flows n the
wrowing ey seceiving a protein-free diet and
diets  contaming  enzymically  hydrolysed
casein or praded levels of meat and bone
meal Amim. Sein 68 511 =518, 1999

Cena. G, Palbavicin, G, Calatront, A and
Casellam, A A Glycoproteins from bovine
ducidenal mucoza ltabian 1 Biochesn 210
275 - TRR, 1972

De Lange, CFM., Saser, WC -and

. Souffiant. W B The effect of protein status

lat
T

of the pug on the recovery and amino acid
composmon of endowenous protein in digesta
collected from the distal dleum J Amim. Sci
6F 755 -762, 1989

Karasov, W H.. Solsberg, D H. and Dismond.
IM  Dependence of intestinal amino acid
uptake on distary protein or amino acid levels
Am ] Physiol 252 Gol4 - G625, | 987

Sawer, W.C. Endegenous nitrogen i balance
sudies, In Physiologie Digestive Chez le
Pore 2 Sominmre Internanonal Jouy-en-
Josas-Versalles, France, 1982 Les Colliques
I'INRA No 12 J P Laplace, T Corring and
A Reras, editors lnstint Manional de la
Recherche Agronomique, Pans, pp 199 -
04, 19EZ

Mhtlward, D), Garlick, PJ., James, WPT,
Sender. PM and Waterlow, 1.C. Protein
surmpver In Protein Metabalism  and
Nutrition Proceedings of a Symposium Held

2 RIST Jounrnk af the dnnme Nhoumih Undvorsin: of Seieace dod Tackateg) . Kamasi. Firlume 36 Non 1. 2 8 3= jued




Endogenais mirogen ang amire aoid recrefions

A Donkok

37

I8

39

41,

41

41

44

43,

at the Umiversity of Nomingham, 1974, EAAP
Publicgtion No 16 DIA Cole, KN
Boorman, P1. Buttery, Il Lewis, R 1. Meale
and H Swan, editors Butterwarths, London,
pp. 45 - 69, 1976

Skilton, G A, Moughan, P.J. and Seath, W.O
Determination of sndogenous amine acid flow
at the tecranal eum of the rat | 5o Food
Agric. 44: 227 - 235, 1988

Buraczewska, L. Secretion of nitrogenous
compounds in the small imesnne of pigs. Acta
Physiol. Polonica, 30; 319 - 326, 1979

Butts, C_ A, Moughan, P.] and Smith, W.C
Endogenous amino acid flow at the termminal
ileum of the rat determined under conditions
of peptide alimentation. 1. Sci. Food Agnc
§5: 175~ 187, 1991, .

. Fan, M. 2., Saver, W.C, and McBumey, M1

Estimation by regression  analvsis  of
endogenous aming acid levels i digesta
eollected from the disl lewn of pigs )
Anim, S 73: 2319 - 2328, 1995

Crzimek, L., Sauer, W.C., Ozimek, & and
Conway, D, Effect of det an the gualitative
and  qnanntanves  adaptanan of  evnenine
pancreatic secretions, 63"  Annual Fesders’
Dav Beport Agriculture and Forestry Bulletin
Special lssus, pp 16 - 19, 1984

Moughan, P, South, W.C,, Kies, AK and
James, K AC Companson of the ilfeal
digestibihity of amine acids i ground barley
for the wrowing fal and pue N E 1 Apenc
Res 30 59— &b, 1987

Skilton, G A&, Aspects of True leal Pratein
Dhgestibahty  Assay i the Growing Ra
Honours Dhsseration, Massey  Liniversity,
Palmetston North, New Zealand, 1986

Hagemesster, H.  and  Erbersdobler. H
Messung der prazakalen Verdashchkent wvon
Protein mu der Homoargin-Methode  Arch
Anim. Mutr, 37451 - 452, 1987

Siriwan, P and Bryden, W L Determinanan
of endogenous amino acids  using
homoargimine In: Proceedings of the Pouliry
Husbandry Research Foundanon Symposium
Umversity of Svdnsyv, Ausirzha, p 9, 1987

SQwrwan, P, Breden, W L and Anmigon, EF
The use of homoargimine to correct (leal

a7

4%,

4%,

51

1
Tl

<)

digestibiliy  values for cndogenous aming
acicdls Proc Mutr, Soc <Australia, 12 102,
1987

Moughan, PJ and Ruthesfurd SM
Endosenous flow of total lysine and other
anuno acids at the disial isum of the protmn-
or peptide-fed rat. The chemucal labelling of
gelonun protein by wransformation of lysine @
homoarginime. J.5ci. Food Agnc. 52 179
192, 1590

Schuttert, G, Moughan, P.J end Jackson, F
in vwire determination of the extent  of
hvdrolvsis of homoargining by arginase in the
small intestne of the growing rat ). Agnc
Food Chem. 3% 511 =513, 1991

Rutherfurd, SM. and Moughan, P
Guanidination of lysine in selected dietary
proteins. ] Agric. Food Chem. 38: 209 - 211,
1590

De Lange, CTFM, Souffrant. W B and
Rauer, WL  Real ileal proten and amino
aod dipestiiiities 0 feedstuffs for growang
mes as determined with the ""N-isotope
dilution 1=chnique ] Anim Sci. 68 409 -
418, 1990

Kerawdeliek:, K Zebrowska, T Schaderair,
R. HKowalczvk, J.. Wunsche, J and
Herrmann, L Determimanion of rufrogen
absorption and secretion i differant sections
of the pre's mitesting by digesia exchanpe
between *N [abelled and unisbelled animals
Arch Amim Nur 40 25 = 37, 1990

Moughan, P), Buttery, P ], Essex, C.P and
Soar, 1 B Evaluatoon of the @otone dilution
technque for determining ileal endogenous
nrmogen excretion 0 the rat ) So, Food
Agric. 58 165 - 172, 1992

Darragh, A ). Moughan, P and Smith, W
O The «ffect of amino acd and peplide
ghimentation on  the  determinaton  of
endopenous aming acid fow ar the terminal
ileum of the rat ) 5¢i Food Agric 51 47 -
a, | 960

Donkeh, A, Moughan, PJ. and Merel, P.C
H Comparson of methods o determineg the
endougenous aming acid flow a the erminal
ileam of the urowmg ral 1 S Food Apgne
67 355 Afh, | 225

Ry

eerman o phe B rgvere Shrwemad § miversay gt detes e med Trrfmedsagy, Anmasi | olame 28 %, [ 28 1 < 2l




Ferception of farmers and non-formers

Olefarrn cad Bontu

PERCEPTION OF FARMERS AND NON-
FARMERS AROUND BUI NATIONAL
PARK TOWARD THE MANAGEMENT OF
PROBLEM WILDLIFE

HILETAM (DURC, Mg Ph D

L e T ol pe aaered Rermwe Managemien
frsdctpe d Henew et e Sotoral Resoavees
L riversn il Seiemce ngh Feefaofogy
Kunrwesy, Ghana

FRANCES M. K. BONSE, Cert. Dhplme
hana Wikalife Dieperment

Suk Mavtcienn! Pork:

P dbox AL23R

Avoren Cikerea,

ABSTRACT

rarmers and non-farmers i [0 frivge Comstii-
wex arpneed Bud Natiesutl! Park were surveved 1o
examice peeroepiionns of Ranai-wildinfe cornglicls
arid their mancigement. Partiecipatory Riral Ap-
prafsal (PRA) g Rapid Roral Appraisal (RRA
fewly were wved o gather miformaiion, Lhe re-
speve gty teaded fo atiribnie different ofe-
prees of depredlarion fo ceriaii swededlfigis spnsiiow
I Chrowastonge cosnirod mrethodds o maeree wildinfe
CemifTicEs, Bl Jarmer eid nesni=farmer Frisigis
feercded fei pve fow fodhal methionds.

Adogs farmers @& 058 ol ton-farmers (88,3 %a)
believed baboous were e most severe or fre-
et soirce of crop depredeiion folfowed By
Beds feaed crrnd oty a0 el souibelingE caefir
ef e veri e of wepeevadenrien, Apgprencemaiefy S
of fermrs epvied T20%E of nesri= formers feit -
iy redveed depredatron-relatvd preblems, b
R-fErRIer Y were approrimarely three maes as
likely ax farmers fo prefer won-fethal conreol
swchwigies o warchogs, The face ol there o
E e R T T S Rty T A S ) Lt deliieni
wililefe mmathen o cosier fear divelopamien of o
ANRWERER T Pl foar fne paark

Cler bR comiiren s, My exosteiioy of oiapeirilics i
pervepions of control dechingnes for dipirad.
phemrr kel Ix o pratensriced svaree o congffict e
e el st off on e RenseRIc Ol pifoes feae B
Marriimped ok Somvover rosadoriy wf o
CERPRRRERETI s vl R I|'|'|.rr-‘|_ rl'j.,"l"l.{'l..ll e \.'-'j.,'!..'l:'h’-:'dr

mae e son=ferhial means of conirold only of they
winnled by compensared for crop omd Svesiook
fosves. Local people oivo suggested fhere in-
velvement (o the protection and management of
the park.

Kevwaords! agricultural-wildlife conflicts, ver-
relrate pesi management, wildife damage, dep-
Fodentiosr,  wildlife-iman  dimensions,  fringe
Ee e,

INT RODECTION

Farmers around protected areas must contend
with economic impacts from a vanety of depre-
dating wildlife species. These animals physi-
cally damage crops, fishing nets, farms, vegeta-
tion and scil Besides they plunder livestock and
gome Serve as reservoir host or vectors for hu-
man and domestic animal diseases. Above all
vikers antack humans directly, Odurg and Sarfo-
Mensah [1] reported an increase in the inci-
dence of conflict bevween wildlife and agnicul-
tre in fringe communities of Mole MNational
Park

Aguravating this situation is the increasing hu-
man densites around parks due to population
growth Conseguently, croplands have also be-
come scarce wihile the numbers of many animal
specics within the protected areas have in-
creased  tremendously  creating man-wildlife
conflicts as the animals search for food, cowver
and water This is more serious around pros
tected areas like the Bun Matwonal Park. Ele-
phant depredation on field crops can be substan-
tial in some range areas [2]

Although the Wildlife conservation regulations
13] permat killing without a permit in defense of
one’ s self’ or any other person (Regulation 17),
it does not in detense of crops or livestock, Mei-

b e tivims  dedrens Frarreds WK, Dlons
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ther these Wildlife Conservation Regulations [4]
nor the Wildlife Reserves Regulations [4] make
any provision for compensation for damage
caused by wild animals from the reserves

Protecied areas management demands the co-
opecation of people living around them Without
it, conflicts over wildlife damage to crops and
livestock, and illegal use of resources from
within the reserves are inevitable The 1994 For-
ast and Wildlife Policy [5] gave an emphasis to
rural people’s participation in feSOUrCE Manage-
ment and protection. Furthermore ai least three
of the six principal clements listed under the
“strategy and medium-term programme objec-
tives' of the Wildlife Development plan [6] re-
late 1o people’s involvement in wildlife manage-
ment activities. Again one pf the major areas of
concern under programme IV of the Wildlife
Development Plan [5] is 1o resolve existing con-
flicts with people living in protected areas.
thereby minimizing their impact on the reserve’s
ecology. Also under “Risks and Uncertainties” it
is stated that successful implementation of the
wildlife Development Plan [6] requires wide-
spread publiv support and underseored that thern
is & risk this will be lacking In addition, the
wildlife Developmemt Plan [6] gives promi-
nence 1o the fact that in many rural areas, wild-
life is regarded primarily as a problem because
of crop and livesiock losses.

However, farmers and wildlife managers are 1n-
creasingly asked 1o incorporate evolving societal
values into management decisions. their values
often call for the application of non-lethal wild-
life sontrol methods [7,8.9]. Wildlife manage-
ment is an expensive business and conseguently.
needs political and donor suppon In sum, wild-
life managcment requires the involvement of
fringe communities in protected area manage-
ment decisions, which i the most harmonious
and cost effective method of managing forest
and wildlife reserves

Because farmers in many fringe communities of
protected areas are major land holders and influ-
ence depredation-related management decisions,
understanding their attitudes and how they difFer
from non-farmers may be critical to managing
wildlife damage problems on private lands [2]

Likewise. some segments of the fringe commu-
nities of wildlife and forest reserves may vaci-
ferously oppose wildlife ‘damage management
decisions. so their perceptions are equally im-
portant { 10]

METHODS

Ten out of twenty-one fringe villag. s of Bw
Mational Park were sampled at random. From
each village, lists of farmers and non-farmers
were compiled with the help of the chief, chief's
secretary and elders. Twenty peréent of farmers
and non-farmers from each village weie ran-
domly selected for interview using a checklisy/
questionnaire. One hundred farmers and sixty
non-farmers in all were interviewed. The farm-
ers’ checklist/survey consisted of forty ques-
tions while non.-farmers were asked thirty-one
guestions

The two surveys had 25 questions in common
Additional questions posed to farmers solicited
information about the types of commodities
produced and the degree of depredation exper:-
enced according 1o type of commodity

Both groups received a list of 12 local wildhie
species ranked and compiled from earlier inter
view baboon [Papic ambis). patas monkes
[Lrythrocebus paras). ground squirrel  [Yerm:
erythropey],  green  parrol [Panacidoe  sp |
bush-fowl [Framcafing bicalcaratwsl, wariho}
[Phacichoeres  aethiopicus], green  monke)
[ercopithecus  oerhiops]. bushbucl
[ Fragelaphus  scriptus],  grey kestre
[Falvonidae ], black cobra [Nafa melan;
fewca),  dwarf  mongeose  [Herpestes  san
grinens/. grasscutter [Thryonomys ywirnfers
anns ] and were asked o iate the severity o
damage caused by each on a Likert scale

For farmers. this guestion referenced damay
expenenced on each respondent's operation
Non-farmers were asked to cstimate the level ¢
damage inflicted by each species in their are:
A mean for each response was calculated an
species ranked according to thé sevenity of darr
age attributed to i Each ‘respondent was Ve
bally presented with a list. accompanied b
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black and white pictures, of potentially depre-
dating species and asked whether, given options
among control techniques, they will prefer letkal
methods, non-lethal methods, or whichever
method works best Because Ffarmers work
closely with the land it was assumed that wild-
life contact was an integral par of their duties
and led o some wildlife awareness, To ascer-
tin levels of awareness among non-farmers, a
series of questions were asked to gauge their
wildlife - related behaviour.

Analyses were conducted using a chi-square sta-
tistic to determine significance The null hy-
pathesis that responses fom farmers and nob-
farmers did not differ (P > 0.05) was tested.

RESULTS
, Demography

Average age in 10-year intervails of both farmers
and non-farmers was calculaled 1o be 32 - 43
years old. The mean education level of farmers
and non-farmers was middle school Farmers
{ x = 25 year resident) tended 10 be long-term
occupants of thewr wvillages compared to non-
farmers { x = 22 years resident),

All the farmers interviewed raised 2 different
crops; 54% raised grains (rice. guinea com,
maize, and millet) Twelve percent (12%4) culti-
vated food legumes (bambara beans, groundnut,
cowpea and water melon) About 87% produced
roots and tubers, (yam and caszava). Only 3%
raised fleshy vegetables (pepper. Okro, tomato
. &and garden egrs).

The fg_nming systemn practiced was mixed crop-
ping with crop rotation, Most (80%:} produced
livestock including: Chicken (80%). sheep
(71 9%), woats (B7.3%), cantle (28 0%%), guinea
fowl (10.0%), turkeys (2.0%) and pigs (8 0%},
all the farmers interviewed produced 2 types of
livéstock,

Magnitude and Sowrce of Losses

During 1986, 87% of farmers in Ouf survey ex-
perienced somne level of damage from wildlife,

while 79.6% experienced damage begween 1993

and 1994, When asked 1o estimate the most re-
cent year's loss, 32% reported losses < ¢20,000,
29% reported losses from ¢20,000 - ¢40,000
and 33% estimated losses > 40,000,

In rating the severity of damage associared with
12 species of wildlife, responses of farmers dif-
fered from non-farmets for 7 species (Table 1).
While there was some agreement on the rank of
depredation sources (e.g. bush fowl, baboon and
patas monkey constitute the grestest source of
damage and the dwarfl mongoose the least),
farmers rated levels of damage by particular
wildlife '
species as most severe than non-farmers. For
example, more [armers than non-fermers  re-
ported damage from bush fowl, baboon, and
patas monkey as most severe

When asked to designate the control technique
{"lethal”, “non-lethal®, .or “whichever works
best”) to be applied in cases of species specific
depredation, responses from farmers and non-
farmers differed in each case (Table 2). There
was no significant difference between farmers
and non-farmers in the of control
techniques for problem wildlife Both farmer
and non-farmer designated lethal technique for
control of depredation wildlife, However, both
farmer and non-farmer preferred using non-
lethal rechnique 1o comtrol warthog., The black
cobra was an exception to this pattern; re-
sponses from both farmer and non-farmer indi-
cated a lethal control technique. In the case of
grasscutters, although not protected by any law,
94% of farmers preferred lethal methods, 1%
preferred non-lethal and 5% opted for which-
ever method works best. Similarly, 88.3% of
non-farmers prefermed lethal methods 3.3% pre-
ferred non-lethal, and 8 3% designated which-
ever method works best. With respect to want-
how, 14.0% of farmers preferred lethal method,
B2 (%% preferred non-lethal and only 4.0% opted
for whichever works hest. Likewise: only 2 0%
of non-farmers preferred lethai ‘method 909
preferred non-lethal. and 8.0% designated
whichever works best,
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Levels of Participation

Both groups were asked, if they hunted during
1993-94 (Table 3). and response did not differ
by response group (P=0.05) with 58.0% of farm-
ers and 45 (% of non-farmers participating
When respondents who hunted were asked, if
they chose to hunt a particular type of ammal
specifically to alleviate depredation. responses
did dot differ by group (P=0.05), almost “rjual
numbers of both farmers (57.60%) and non-
farmers (45.0%) intentionally pursucd a depre-
dating species.

Managemeni Perceptions

A series of questions were pdsed to investigate
the perceptions of management techmiques cur-
rently practiced in the study area (Table 3).
Eighty-six percent {B6%) of the farmers and
71 7% of the: non-farmers believed that hunting
helped reduce damage caused by wild animals.
hut none of the response groups was unceriain
of hunting's efficacy. To focus on hunting ba-
boons, it was asked, if this particular species
should be hunted to control damage. Responses
differed by group (P<0.03), with more farmers
than non-farmers approving of this management
approach. In preserving a possible akernative to
hunting, it was asked. if payment for damages
attributed to baboons would be acceplable.
Again responses differed by group {P=<0 05),
with (83.0%) farmers and 71.7% {non-farmers)
expressing support for this aliemative. In re-
sponse to what percemtage of losses farmers
should be reimbursed (Table 4) answers differed
by group (P<0.035) with non-farmers expressing
less supporl for comprehensive depredation pay-
ments than farmers.

DISCUSSION .

There have been many reports in daily- newspa-
pers about farmers’ perceptions of wildlife dam-
age management issues but there has not been
any reported in-depth scientific studies on these
issues. - Oduro and Volta-Tineh {7) have reported
similar interesting findings ai Mole Mational

. Park Their report revealed that respondems

who identified themselves as farmers expresscd
artitudes and opinions distinet  from  non-
farmers,

in this study, non- farmers are actually com-
posed of a mosaic of consumptive and non-
consumplive resource users and individuals
from diverse economic and educational back-
yrounds, This amalgamating of groups may ex-
plain some of the overlap tn response between
Farmers and the broadly classified non-farmers,
though wenerally the two groups wers statisti-
cally different in their responses. Both farmers -
and non-farmers were equally likely to have

hunted during 1991, and both groups shared

perceptions rewarding hunting usefulness for

controlling depredation. In the case of warthog. -
green monkey. bushbuck and grey kestrel and

black cobra. the bwo response groups

on the degree of depredation attributeble to each

species. apart from warthog the distribution of

the rest of the species tended towards berween

severe and leasl severe damage

Responses did differ (p< @ 03) between groups
for severity of damage attributable to baboon.
patas mankey. Geoffroy's ground squirrel, green
parrot, bush-fowl, dwarfl mongoose and grass-
cutter. These responses were distributed at ex-
reme ends of the scale with bushbuck and
dwarfl mopgoose towards least severe damage
while bahoon, bush-fowl. and patas monkey
were al the most severe end of the scale.

Reasons for perceptual differences between
tarmers and non-farmers aré NUMETGUS. Cer-
rainly expdriential differences underlie the two
response groups, Farmers may inferact directly
with wildlife on a daily basis in the context of
thewr small scale or commercial-agricultural in-
Terest,

Direct inteéractions amony non-farmers. in gon-
trasl, may occur 1855 frequemtly than farmer-
wildlife contacts and perhaps in more urban set-
tings perceprions of the same species of wildlife
encountered in different seftings may tead Ic
disparate opinions about its activities and im-
pacts an human economic inseresls.
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Both response groups ranked bush fowl, patas
monkcy and baboon in the order of severity as

. the greatest source of wildlife - caused damage

This ranking reflects the trend of increasing
bush-fowl, patas monkey and baboon - human
conflicts at Mole National Park (7] In the study
srea, bush fowl, patas monkey and baboon ap-
pear to be coming into increasing contact and
eonflict on farm

lands and also at home. This may be responsible
for the agreement both farmers and non-farmers
had on their severity of damage.

In this study. strong opposition to hunt maraud-
ing baboons was not reflected in the survey re-
suli. Responses between the groups surveyed
were significantly differem (p < 0.05) though
they were not polarised in their distfibution,
Unly 30% of non-farmers and 11% of farmers

baboon hunting, most farmers (85%)
and non-farmers (79%) agreed to baboon hunt-
ing. Both response groups were ceriain that
hunting baboons to control crop and livestock

damaye was appropriate,

Farmer and non-farmer respondents expressed
high support {83.0% and 71.7%) respectively for
paying for baboon depredation in lieu of hunt-
ing, and were more supportive of this
idea than were non-farmers, The appropriate
level of compensation was a source of disparity.
More farmiers (23.0%6) than non-farmers {10.(f%)
felt that compensation should be paid for 75 -
100% of losses. Again, more non-farmers
{28 .3%) felt that compensation should be paid
even where there is no record of loss. whereas
only 5% of farmers preferred this level of com-
pensation

In the absence of information regarding stake-
holders’ perceptions and experiences with wild-
life depredation. wildlife agencies may institute
controversial manegement decisions. Knauth ef
al., [4]. proposed the application of risk manage-
ment theory o integrate the perceived and aciual
risks and benefit of a particular wildlife species
expressed by stakeholders into the management
process. With regard to the baboaon, such an ap-
proach might help farmers put the risk they ex-
perience in perspective and help non-farmers un-

derstand what managers must consider when
making population management decisigns.

The extent to which the results of this study can
be extrapolated is not clear, It has been ob-
served that studies indicating wildlife attitudes,
knowledge and perceptions may vary sccording
to protected area [7], and therefore warrant &
caulionary approach.

CONCLUSION

The farmers and non-farmers in fringe commu-
nities around Bui National Park seem to associ-
ate different levels of depredation to certain
wildlife species. The respondents ranked ba-
boon, bush-fowl, and patas monkey as the
wreatest source of damage and dwarf mongoose
as the lesst, Both farmers and non-farmers pre-
ferred lethal control method for the manage-
ment of wildlife conflicts. However they opted
for non-tethal technique for the control of wan-'
hoy Farmers and non-farmers, who hynied, in-
tentionally targeted depredating species. Morc
than 70% of both farmer and non-farmer groups
felt that hunting as 2 management technigue re-
duced depredation related problems but they
differed in hunting baboons to control damage.
When asked if payment for damages atributed
to baboons would be acceptable, they also dif-
fered Such disparities in perceptions of damage
causcd by a species are a potential source of
conflict in the development of management
plans. Information gathered indicated that ani-
mals that stray into farms and homes stood the
risk of being killed by lethal means. However,
they welcome the suggestion that they will use
non-lethal means of control only if they are
compensated for crop and livestock losses. It
was also clear that the local communities sup-
ported the ides of being involved in the man-
agement of the park
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W
Tabic 1: Respomse by farmers and non-furmers askcd to rank depredation problem sssociated with 12
wildilife species around Buoi National Park, 1995,

Depredation Rsspondant Humber Hoat More Severe Least PRealative® x7
Sourom Sevvara SEVare Smvers P < 0.08
Baboon Farmer 00 65.00 35.90 G.00 0.0 1.35 L1%.0F
; Nen-Farmar &0 .33 48.33 L1567 1.67 1.7 202.93
Patas Monkey Farmes ig¢ 80,00 19,00 1.90 g.00 1.20 170.48°
Kon-Farmerc ol 5,00 60.80 2.00 0.00 1.70 263,33
Ground Squirrel Fatmer 1399 10,80 T7.44 iLa. 00 1.08 2.04 146, 05"
Kon-Faeme: &0 3,43 w167 35.000 Q.00 2.1 275.05
Gréen Fargoc FaLIneE 190 9,400 72.90 18.00 190 z.a%7 123,96
v Non-Facme: ol Ll.67 d43.33 45.00 .00 2.33 209 24
Bush Fowl Parmer 140 g4.00 15%.00 1,00 o.008 i.17 1%1.28%
Hon=Farmer (1¥] g8.33 31,867 0. 00 3. 00 1.32 253,37
Wartheg Fazmer 100 5. 008 25.00 &3.00 -F.o0 2 2.72 86.72
Non-Fagme: 60 p.G0 3.33 51,67 45,00 3.45 253,72
Gresn Monkey Farmer 140 3,00 14.400 55,00 28.00 3.08 60.78
Hon=Farme A 0. 00 3,33 33.33% B3.33 3.60 2E2.1B
Bushbuck Farmer 100 Q.00 13.00 20,00 37.00 3.324 Bl.52
Hon-Facmer &0 a3, 00 [P 1o} 31.67 BH.38 3.68 318.13
Grey Hestral Farmer oo 13.00 82.00 20,00 5.00 2.17 T7.52
Hon=Facm=r g0 Faad #4333 50,00 3.33 .53 233.131
Black Cobra Farmer 100 a,00 6,00 59.00 33.00 3,28 89,58
Hon-Facms s B0 .80 YT&.87 TO.00 13,33 2,96 297.03
Iwarf Mongocse Faomed L0 .30 208 34.00 &4.00 3,62 110. 24"
L T e 5 ¥oA %1, 41 43,33 3.40 255.51
GrassCuttelr Faumel L06 .40 13.00 T2.00 €. 00 2.81 123, 80°
Moan=Farmes 1] i 00 5 .00 5B.33 36.&7 3.32 258.14

#) Based on mean calculaied for cach mlspuuw scale, rnked * 1 (Mos sevane) to 4 (Least severe)”,
b Signifcani (p =003

————— .
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TABLE 1: Response by farmers and non-farmers regerding preference for control methods

appropriste to 12 species of wildlife around Bui Mational Park.

Depredation Pespondent -Humbar Lethal Non-Lathal Whichevers =
Source worka best
Baboun Farmes 100 #3.00 i1.00 &.00 111.59*
Hon-Tarmat &0 75,00 20.00 5.00 242 .50
Patas Honkey Farmar 100 aT.00 4.00 #.00 138.21"
Hon-Farmar [ 58.33 2667 18,00 224 .90
Ground Bguirrel Famer 100 78.00 5.00 17.00 B2.13
Fon-Facmer G0 448,33 15.87 35.00 131.9%3
Gpsan PaFrFat Faomar 100 71.00 7.00 22.00 67.38
Hon-Tarmar 50 £3.33 5,00 41.87 170.27
Bush Fowl Farmer 100 92.00 2.00 €.00 155, 38"
Hon~Tacssr Ed g0 .00 5.00 15.00 272 .50
Bushbock Farmer 100 51.00 11.00 38.00 25.11
Hon-Farmer &0 38.33 13.33 48,95 139.13
Orey Eastrel Fapmar 100 &5. 00 7.0 28.00 E1.89
Hon-Taciss 4] 55,00 18,33 26,67 14%.81
Blask Cobra Tarmer 100 28,00 2.00 9.00 140. 42"
Hon=Tarmer &0 78.33 g£.33 13.33 259.13
Dwarf Moagooss rarssr 1400 €3 .00 17.00 20.00 15 .88
Hon-Farmer &0 45 67 23.33 30.00 i21.12
Arasscdter Fatmar 100 54 .00 1.00 5,00 161.12
Hon-Tarmss &0 gn. a3 5.33 9.33 334.13
Gresn Honkey Farmar 100 71,00 8.00 21.00 &6.55
Hon-Farmsr &0 46 .67 21.67 31,87 123.53
WaEthay Fp— 180 14.00 B2.00 4.00 108.28"
Hon-Farmer 60 2.00 §0 .00 8.00 348 . 40

" Sigmificast (p < 0.85)
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'I'AII..I:J: Responses (%) by farmers and non-farmers around Bui National Park about
wildlife depredation issues, 1995, .

] |

éh Raspondents Numbier Yes Ho Hot Sure bl

Bid you participats in hunting
at ol Hatiomal Park during
1853/84 honting sesason?

Tarmar 100 Ei.0 42.0 a.0 53.9%
Fon = Farme T 1] 45.0 EL.0 a.0 182 5D
If you hunted in 1994, did youn
ohooss to hunt a particular
typs of animal to reduce
dusage to Yyour o &nNYyoTS
alga’s proparey?
Tarmes 100 57.0 §3.9 0.9 53.09
Hen-Farmar 1] i6.0 6.0 0.0 182. 50
Doas hunting sesm to help
redios demage caused by wilc
animels?
Farmar 104 BE.D 14.0 0.0 127.95°
Feon-Facmes ) T1.67 28.133 0.0 236.96
Bhould mauranding species
(Baboson) be hunted to
osokrol orop damage
probl e’
Farmar 10@ 8%.0 11.0 8.0 141. 50"
Hon-Farmer &0 To.0 ag.o 0.0 Z230.00
MWeonld paying farmears/non- g
farmérs for dasage cavsed
by mauranding speaciss
(Baboon) be an acospisble
altearnative to bunking
maunranding specie=s?
Farma: 109 83.0 17.9 0.0 115, 56*
Hon=FaCme T 50 T1.867 Z8.33 0.0 236.98
* Significant (p < 0.05)
TABLE 4 Respoases (%) by farmers and noo-farmers mround Bai Natioasl Park in 1995 to the question:
= "For what percenisge of wildlife cansed losses ahould farmers be pabd?™
Fm FpoTLCaT o Honm &=25% 2E6~-50% 51-75% T6-100% x
Farmer 100 5.00 000 41,00 31.00 23.00 59.8
Hon- Fia B £ 1] 28.33 0.00 1#.313 43. 3% 1D.00 194,67

Y gignificant (p > 0.0%)
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