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Obscrvations on some morphometric parameters and body weight of Fulani ecotype
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Abstract

The study was conducited to evaluate morphometric traits (body length, body girth, wing
length, Shank length, thigh length) and their association with body weight in Fulani Ecotype
Chicken (FEC). Seventy-eight Fulani ecotvpe chickens were used for the experiment. They
were fed compounded diet of 24% CP and 3213 kcal/kg of metabolize energy for the first eight
weeks, and 20% CP and 2948 kcal/kg from 9-12 weeks. The birds were kept on deep litter
throughout the experiment. IF'eed and water were offered ad libitum. Measuremeniswere (aken
on body weight and five morphometric parameters at 4, 8 and 12 weeks of the experiment for
analysis. The results showed thar body weight had the highest coefficient of variation
(34.90%) at the end of the 4" week, thigh length at the end of the 8" week (5.08%), and body
girth at the end of the 12" week (33.00%). Correlation between body weight and the
morphometric parameters evaluated were observed to be positive and significant (p<0.05)
except for correlation between body weight and thigh length at 4" week. The direct effects of
the paramelters measwured at 4, 8 and 12 weeks were all significant (p<0.05) except for thigh
length at week 4. Conclusively, the study revealed the exisience of a positive relationship
between the measured morphomelric traits and body weight of Fulani ecolype chicken al 4, 8
and 12 weeks of the experiment and that shank length could be used o predict body weight at
4, 8and 12 weeks based on the high coefficient of determination (R).

Keywords: Body weight, direct cffcet, indircet effect, Fulani ecotype chicken,
morphomctric traits,

Introduction agro climatic zones of the country. For
[t is becoming evident that there is the need instance, while Olori (1992) characterized
to diversify into the improvement and the chickens into two groupings as forest and
production of indigenous chicken breeds in savannah or Yoruba and Fulani ccotypes;
order to play a role in reducing animal Momoh et al. (2007) grouped them into two
protein deficiency inherent in the populace, categorics bascd on their body size and
The indigenous chicken breeds are weight as the heavy and light ecotype. The

providers of food, income and cven heavy ccotype (also referred to aslh(': Fulani
recreation for the populace and in view of ccotype chicken) is predominantly found.in
this importance, it- has bccome highly the drier savannahs (guinca and sai}cl)'a‘nd
nccessary to consolidate on ongoing weigh between 0.9-2.5 kg at maturity. Ihe
improvement programmes on the light ccotype arc all the chickens found in the
indigenous. ¢hickens with the aim of swamp, rainforest and (!crtvcd savannah
improving, their productive capacity and agro-ccological zones with maturc 13(‘)d-y
hence, enhance their contribution in weight ranging between 0.68-1.5 kg. I'his
alleviating the shortage of animal protein Fulani ecotype chickens arc reared mostly b.y
among the populace. Various ccotypes of the Fulani cthnic group. l.he. genetic
the indigenous chickens abound in different composition of this chicken is somehow

19
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unique because the conservative breeding
practices ol the Fulanis has cnsurcd that to'a
large cxtent, the birds have been scleeted
over several years, and have not been
allowed to breed indiscriminately. The
chickens have superior live weight than any
of the other chicken ceotypes found within
Nigeria (Olawunmi er al., 2008). FFayeye ¢/
al. (2003) opined that the Nigerian Fulani
ccotype chicken has the genctic potential
for improvement in growth and cgg
production. There is a relationship between
body weight and morphometric charactcrs
in animals and because of this. body weight
and body dimensions have been utilized as
vardsticks for sclection by local farmers
and for rescarch. The degree of correlation
between morphometric characters  and
body weight depends largely on the specics
and breeds. Knowledge ol this relationship
could be used for the penctic improvement
particularly of body wecight because as
Wicner (1991) reported, lincar  body
dimension can be uwsed as a way of
estimating  body weight. Lincar body
measurements reflect primarily the length
of the long bones of the animal and when
taken sequentially over a period of time,
gencrally indicate the manncer in which the
animal's body is changing shape and by
implication. this could be used as a
yardstick for predicting live weight and
careass composition ol the animal, Epena ¢
al. (2014) for instance reported thar hody:
weight of male Nigerian  indigenous
chickens could be estimated via the use of
body Iength, breast girth, wing lenpth and
shank thickness while Ige (2013) showed
that relationship exist between body weight
and lincar body measurements in both
Yoruba and Fulani ccotype chickens using
corrclation and regression model.  There
have been reports on the use of linear body
mcasurements 1o predict body weights in
chickens (Monsi, 1992: Giueye el al., 1998:

20

ters and body weight of Fulani ccotype chicken in Niger State, Nigeriy

Momoh and Kershima, 2008), Ho

there is scarcity of information o, lhc‘:’cv )
standardized partial regression cocl'l‘ﬁ?or
(path analysis) to show (his rclalionsh?lc.
the Fulani ccotype chicken. The yjy, Ofl!'
study therclore, is (o evalyye sonlc
morphometric traits in Fulanj ceot 5
chickens and their relationship wig, bz(j
weightusing path analysis, Y

Materials and methods
cxperimental location

“The study was carricd out at the poultry fary,

of the Department ol Animal Productio,
Federal University of “Technology, Minng,
Niger State; Nigeria. Niger State lics o
latitude 10° 00" north and longitude 63° g
cast (http://zodml.org). It covers an area of
74,108.6 squarc kilometers. The study area
has two distinct scasons. (short wet scason
and a long dry scason). IHumidity is mostly
low throughout the entire ycar, with mean
relative humidity of between 40 10 70 %. The
rains arc convectional, mostly hcavy and
short in duration, charactcrized by frequent
storms (Oycewolceral., 2014).

Sourcing of eggs and incubation

Three hundred and twenty Fulani ccolype
chicken cggs were used for the experiment.
The cpps were collected from  different
Fulani kraals, weighed and numbered. The
cggs were incubated using an clectric type
incubitor at a standard commercid
hatchery: Out of 320 cgas set, 176 Were
found not 1o be fertile while the remainins
150 were fertile. The fertile eggs W
transferred to the hatcher and only 78 ¢28°
hatehed.
Muanagement of birds !
The hatched chicks were weighed US'"%“;n
clecironic scale (S1°-400) and t,crc
transierred back to Minna where theY ‘;,,gs
brooded together for a week. Wood Shavhout
were used as the litter material lhf‘),u%'anc
the 8-12 weeks of the experiment. Cle

el
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Yusuf, Ayoola, Fulowo, Isgena, Adama and Banjo

and disinfceted fecders and drinkers were
placcd for casy access to the birds. Charcoal
pot was used as a source of heat for the first
4 weeks which was then removed when the
feathers were fully grown. They were fed
in two phascs of compounded feed: chick
mash (0-8 wecks) and grower mash (9-12
weeks). The chick mash was formulated to
provide 24% CP and 3213 keal/kg of
metabolizable energy while the grower
mash was to provide 20% CP and 2948
keal/kg of metabolizable cnergy.
Medications and proper vaccinations were
given to the birds bascd on the
reccommendations of the Nigerian
Velerinary Medical Association (NVMA)
for the region,
Parameters measured
Data were collected from all the birdsat 4, 8
and 12 weeks of age. respectively. Data was
collected on Body Weight (BW), Wing
Length (WL), Body Length (BL), Breast
Girth (BG). Shank Length (S1.) and Thigh
Length (11.) using the deseription given by
FAO(2012).
Statistical analysis
Mcans, standard deviation and coclTicients
of variation of body measurcments and
blood parameciers of the birds were
computed using  Microsoft  Excel, The
values of the parameters. measurcd were
transformed to pencrate the standardized
version from the unstandardized varlables
using their means and standard deviations
as described by Akintunde (2012), The
standardized data were then subjected to
regression  and  bivariate  corrclation
analysis using SPSS (2006). The
standardized partial regression coefTicients
called dircet path coefficients were
calenlated thus:
aX,/aY="T' the path coefTicient from X, o Y.
aXJa¥Y="P' the path cocflicient from X. ta Y.

21

aX /oY ="'P,, the path cocfTicient from X, o Y,
oX,/aY="];, the path cocfTicient from X, to Y.
aX/a¥Y="P,. the path cocfTicient from X, to Y,
Where Y is theeffectand X, X, X,. X, and X,
arc the causes. The indireet contributions of
X, X, X, X,and X, to'Y were worked oul as
follows:

Y, =1, LRX X b DR X PR X+ P RX X,

Y, =P RX X, PP RX.X, A PRX, X+ PRX,X,

Y, =P RX X, PRXX, P, P RXX, + PRX X,
V= PRXX, A PLRXGX, PRXX, 4P R X,
Y, = P RX XA TLRXX 4 PRX X, A4 PRX X, Py
Where R = correlation coellicient between
the variables. The cquations illustrate the
splitting process fora 5 lactor variables with
one cffeet variable Y. The multipic lincar
regression model adopted lor the study was;
Y =a+b,X, thyX; b, X, kemmmmemnesinne +hpXp
Where Y is the dependent or endogenous
variable (body weight), a is the intereept, b is
the regression cocfTicients and Xs are the
independent or exogenous variables (wing
length, body length, breast girth, shank
length and thigh length).

Resulls

Statistical summuary of measuped
morphometric traits in Fulani ecolype
clilckens at 4, 8 qud 12 weeks

The statistical summary of the measured
morphometric traits in Fulani ccotype
chickens at the end of the 4%, th and 12"
week is presented in Table 1. Body weight
had the prealest variation at 4 week
(34.90%), {ollowed by body girth (29.98%).
Moderate variation was observed for shank
length (16,78%) while the lcast vuriation
was obscerved for thigh length (3.54%). At
the 8" week, all the measured traits showed
low cocllicient of variation with body
weight being the least varicd (0.89%). Body
girth had greater variation at week 12
(33.00%) while the Icast was observed for
shank length (0.49%).
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Tahle 1: Descriptive st
12" week of the experiment

s in Fulani ecolype chicke th
atistic of parameiers measured in Fulani ecotype cl ns at 4% g

B () WL (em)

ters and body weight of Fulani ecotype chicken in Niger State, Nigerj,

ang

'
{ g -

)T G

_ BW (g)
Week 4 ,
Mcan 123.58 20.35
sn 13.13 1.38
CV (%) 34.90 - 21.55
Week 8
Mcan 318.29 26.71
SD - 2.83 2.12
CV (%) 0.89 7.94
Week 12 !
Mecan 537.68 34.25
SD 1.24 0.42
TV (%) _ 079 124

V= cntmzi“:ﬁ;|;f‘\'7arizlinn. N ES si;nllard dl.:;'i'.lliun.

Carrelation hetween  body weight and
lincar body measurementy of Fulani
ccotfype cliickens at 4, 8 and 12 weeky

The correlation between body weight and
lincar body measurcment traits at the end of
the 4% week of the experiment is presented
inTable 2. Body weight had significant and
positive correlation with body lenpth, body
girth, wing length and  shank length
(p<0.01; r = 0.64 6-0.807). The corrclation
between body weight and thigh length was
also positive but not signilicant (p>0.05).
(:nrr_c_hiliun between other parameters were
stgmhcnnl (p<0.01) and positive exeept for
thigh Jlength which did not show any

Table 2: Correlation between

body weiph
at 4 weeks i h

- 7.58

9.91 16.36 5.99
2.97 1.24 . 527 021
20,98 2594 16.78 3.54
15.49 24.23 11.34 8.35
0.78 0.42 - 0.35 042
5.02 1.75 - 3.2 5.08
15.86 30.73 14.00 11,15
523 1.84 0.07 290"
3300 5.98 0419 26.01

significant (p>0.05) corrclation with the
othertraits.

The corrclation between body weight and
lincar body mecasurement traits at the end of
the 8" and 12" week of the experiment are
presented in Table 3. At 8 wecek of (he
cxperiment, positive and  significant
correlation were obscrved between body
weight and body length, body girth, Wing
length,  shank - Tength and  thigh lengh
(P<0.01:r=0,574-0.834). Body weight s
signilicant and positive corrclation “"':‘
body Iength, wing length, shank Icngl";
bady girth and. thigh length (p<0.01: 7 |
0.474-0.871 )at 12 weeks.

' 5 PR ns
and morphological traits in Fulani ccotype chicke

T

I3\ CRG T il
- _ B, BG Wi, T TSL i1
BI. 0.795%+ A
BG 0.646%* 0.552¢%+
\:Vl, 0,774+ 0.679%+ 0.599 %+
?: 33:7/ T 06 ke 0.738%"
ol L Y -0. . i
LS pld’.lll, BW |J!l{,’ " ll;'lll_. n, Im-l(l}tlinglh,rui;‘ J:Tg%%‘m Wi OORG i 0.117 ‘“"’_ﬂaﬁﬁ;/

Wi Vet STk fengrh, 11 10

a3

Scanned by CamScanner



Yusuf, Ayoola, Falowo, Egena, Adama and Banjo

Table 3: Corvelation between body weight and morphological traits in Fulani ecotype
_chickens at § and 12 weeks

o oW BL . - BGL WL SL TL
BW 0.804%* 0.474* 0.867** 0.871%¢ 0.736**
Bl 0.678%* 0.460* 0.670** 0.785%* 0.609%*
BG 0.722** 0.484%" 0.282 0.338 0.0026
WL 0.574+# 0.232 0.483%* , 0.782** 0.667**
QL 0.834%* 0.585** 0.642%* 0.610%* 0.702%*
TL 0.809** 0.365 0.557% 0.603** 0.692%*

\bove diagenal is correlat ion at 12 weeks while correlation at 8 weeks i below ll;Tl-izj-,nnaL
“x o p<h (1, BW  hidy welahit, L body lengih, BG = hreast girth, WL = wing leapth, S1.= shank lenpth. T1L = thigh length.

Predicting body weight from the measured
morphometric traity of Fulani ecotype
chickenard, 8 and 12 weeks

The regression between body weight and
all the measured traits of Fulani ccotype
chicken at the 47, 8 and 12" week of the

and 10.34, respectively) among all the
paramcters, while thigh length (0.082) at
week 4, wing length (0.574) at weck 8 and
body girth (0.474) at week 12 had the least
values.

Direct and indirect effects of body

measurements on body weight in Fulani
ecotype cliickens

The direct and indirect efTects of lincar body
measurements on body weight in Fulani
ccotype chickens at week 4. 8 and 12 arc
presented in lable 5. The traits all made
positive and significant (p<0.05) dircct
contributions to the body weight ol the
FFulani ccotype chickens with the exception
of thigh length which had no significant
(p<0.05) dircct contribution at week 4.

experiment are presented in Table 4. The
table shows the rearession equations and
the coellicient of deternunation (R ol ald
the traits with relation to body weight. Atall
(the weeks (17, 87 and 127) shank lenpth had
the highest RO values (0.807. 0.834 and
871 respectively) representing 80,7, 83 .4
and 87 1% of the accounted variation for
bedde weight in the chicken: it also had the
lewest standard error of mean (0.33, 11.93

bulile 42 Predictive equutions relating morphological traits in Fulani ccotype
chickens (o hoady weight a4, 8 aod 12 weels

Frait Repression cquation SEM R2
Wecek 4 o .
is). B -0.000000741 1,037131 0.34 0.759*
1305 BW 0.000001240.812DG 0.42 0.616*
Wi BW  0.0000001510,814\W1, 0.35 0.770°
3 BW-0.00000 114 1085981, 0.33 nya7*
B BW 00000010 10.006T1 0.55 0.082
Week &
I8l BV 0.00002201 849510 15.9 (.678*
130, BW 0000050018, 13980 14.9 0.722*
Wi BW. 1.2520000 3,308 W1 17.72 0.574*
&1 Y 00000560 1-5.873SL. 11.93 0.834*
Tl BW 0,000012006.78911. 12,73 0.809*
Weeld 12

- BBl (W (0000067 12.58301. 12.52 0.804¢
i BW 0000020130 858G 18.55 0474
Wi AW 00000164 12 Ad7TWI. 10.48 0.867*
i BAV - 0L00005K81,06081, 10.34 0.871*
N BW 000000740 28,6311 11.20 0.336% .

Liely bength, NG breast uil_;ll-i\-'l. =
thigh leapth, Y coefhicient ol

23

IR NIENTICS
wanp bength, K1,
leserusigbielian,

hatly weapht, HE.
shunk lenplh, 1L
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= and body weight of | . » Migeriy
Monphametric parameters ar i

Table S: Direct and indirect effects of body measurement traits measureg on
amie o 1 an

ick 8™ week and 12™week
body weight in Fulani ecotype chickens at 4%,

Indirect cffects

\

Teait BL BG WL SL N
l‘;;ftk 4 1.04* 045 0.57 0.73 0.00 1.75
wL 0.70 0.49 0.84* 0.78 0.00 2.8
SL 0.72 037 0.62 1.06* 0.00 2.77
TL 0.42 0.42 054 0.66 0.00ns 2.04
Woeek 8

BL. 8 49+ 394 0.79 3.44 2.48 10.65
BG 4.11 814 1.67 3.77 3.78 13.33
WL 197 399 3.40* 3.55 4.14 13.65
SL 497 523 2.05 5.87* 4.70 16.95
TL 3.10 453 2.07 4.06 6.79* 13.76
Week 12 :

BI 258+ 1420 834 0.83 - 17.44 40.81
BG 1.19 30.86* 352 036 0.74 5.81
WL .73 273 1245+ 0.83 19.1 30.39
SL 203 10.43 9.73 1.06*

e T W v I A U 141
falg ; irect ffocts DW= ——— . - ;
Shnm?i?,? 'hm:* - Sy ‘E“mu&m;::ﬂ:mfr:l;mggg, WL =wing length, SL=

Shank ienety had the catest di . . .

on body ul‘iighl (1.'065g \rs.'hi!c ﬂ‘:::rlcg:'\];?asd chickens. This 's because the traits wore

made by

thigh length (0.00). Ty, indirecy
cflcet was mog Y throush (he shank acqip
with the other body Mcasurcmenyg Agi
week 8 and 12 of ghe o '

. -, '€ CXperimeny, g th
traits made positive direcy c-onlribuﬁu:;
(p<0.05) 1o the body weight of the
chickens. The mdircclcﬂ'ccls were

Discassion
The high cocflicieny of variag
£ . Nation g},
for body weight (ay week 4) bog y Icﬂsgjw
}vci:kSiandbody 1 - e

for
ulan;

24

most varied Mecaning across the chickens,
the greatest genetic difference was observed
for the traits at the various weceks of study.
Genctic differences be it within or without
4N anima| breed, are raw materials for
sclection and improvcmcnt. The implication
of -lhc result g that, at week 4, the body
weight Measuremenyg can be used to select
s that iy likely grow faster; same
applics for body length at week 8, and body
gmh' at week 12. This 1S morc Possiblc’
m"s'dcri“g the positive and signil’lﬁ"‘l
Corrclatigy, obscrveqd between body “'Ci?hl
an_d the traits concern (Table 2). Workpu%
With adult ndigengyg chickens (irrespect®”
Pc in Niger State), Egena el &
highcr variation in spa]’:C
nd body weight of !

(2["4) 0 SCrved

lengay (male), ,

.. s the
and  positive nature ol dy
Cocflicients between  boe
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weight and the morphomctric traits
(cxcepting thigh length at week 4) reflects
the existence of a rclationship between
them implying that as any of the traits is
improved, it will correspondingly lecad toan
improvement in the other particularly as the
sign of the rclationship is not ncgative.
(Wolanski ef al. 2006) reported that growth
in animals could be predicted or evaluated
from the component parts of the body. This
makes the body parts veritable tools uscable
in cstimating body wcight in animals.
Zgena ef al. (2014) had opincd that body
weight could be cstimated via the usc of
body length, breast girth, wing length and
shank t(hickness in male indigcnous
Nigcrian chickens becausc of the positive
corrclation cxisting between them. Other
authors had rcported on high corrclation
between body weight and morphometric
traits in indigenous chickens of Sencgal
(Gueye ef al., 1998): in Jinghai ycllow
chickens of China (Yang ef al., 2006); and
in Gaga chickens of Indoncsia (Sri Rachma
etal.,2013).
In trying to arrive at the best body part that
can best be uscd for predictive purposc of
body wcight, shank length was obscrved to
be the best at week 4, 8 and 12, respectively
and possibly, the best single predictor of
body weight. This is bascd on the high R’
values obtaincd for the three cquations
generated (0.807, 0.834 and 0.871). These
R? values indicatc that shank length acting
“alone, accounted for 80.7, 83.4 and 87.1%
of the total variance Icading to body wcight
of the chickens at weck 4, 8 and 12,
respectively. Another intcresting
obscrvation is the gradual increase
obscrved in the R* value with increasc in the
age of the birds; a 3.35 and 4.44% increcasc
in the contribution of shank length was
noticed as the birds age from 4 to 8 weeks,
and from 8 to 12 wecks, respectively. In
genclic terms, this somewhat marginal

25

increase could greatly impact on the body
weight of the Fulani ccotype chicken. Anchi
(2010) reported shank [ength to be the besy
predictor of body weight in the domestic
pigcon im Niperia. Bokhan Squab Farm
(2002) and Gambo e of. (2014) also
reported that shank length can serve as a
reliable index of body weight during most of
the prowing perods of pigeons, and In
Cotwrnix quail; results in the Folani ecotype
chicken scems to be pointing m the same
dircction.

The dircct cffects of all the morphometne
traits were observed to be significant and
also positive but for thizh kength ot week 4.
This means that the traits, whose direct
cffects were positive and signilicant directly
contributed to the body weight at week 4. 8
and 12, respectively. The combination of the
indirect clfccts of the morphometric traits
was observed however to be greater than the
individual dircct cffects. This could mcan
that when the traits arc combined m a
sclection process, possibly greater
improvement of the chicken’s body weight
will be achieved than when they are used
alone. However at week 12, body girth and
thigh length contributed more to the body
weight duc to their quite high direct effects
This may possibly be because these pasts
contributced most to body weight of the
chickens due to their relatively large sze
when compared to the other body parts. The
breast girth also encompasscs some of the
breast region of the carcass: a choice part of
the carcass of cconomic mmpertance to
consumers. Egcna ef al- (2014) in ther work
with indigenous chickens of Niger State
reported that body eirth (in female) and
shank length (in males) did not make any
significant direct contribution to the body
weight of the chickens. The difference
observed between both works could be duc
to the fact that only a particular chicken type
(Fulani ccotype) was used in the present
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Morphometric paramelers and body

ile i iious study: all the
. while in the previous study; all
. G ik cds in the Stalc

indigcnous chickens' bre
werc uscd.

Conclusion .

Body length and body girth could be
sclected as candidate traits 10 lh(f
improvement of body weight of l!lc !-ulam
ccotype chickens. Positive and significant
corrclation cocfTicicnts  werc obscrved
between body weight and the
morphometric traits cvaluated at Wf:ck 4, 8
and 12 except for thigh length which was
positive but insignificant al week 4. Sh_ank
length is the best predictor of body wcight
of the Fulani ccotype chickens due to the
high R* valucs obscrved at week 4, 8 and
12. This led to the development of the
following predictive cquations: BW =
0.00000114-1.0559S1. (at weck 4), BW =
0.00005601-5.873SL.(at weck 8),and BW =
0.000058+1.060S1L. (at wecck 12),
respectively. It is the intention of the
authors (o ulilize these cqualions in
subscquent  gencrations of the Fulani
ecotype chickens uscd in the present study
to asccriain their suitability as sclection
luo!s'in IJ\_(: improvement of body weight of
the Fulani ccotype chickens. Shank length
(at week 4). body length (at week 8) and
e e
the Fulani c(:(:lll y “LI l‘)n(.ly IR o
combined, the 3:1[)[9 .c.“Ck(-:nS' When
observed l:) be ere: l(.lrhu C”'Cf:ls‘ s
dircet efTeets (L}:‘((C:Zi :1: :m[l) S lllfil\'ldu;ll
thigh length at week :2;& P il and
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