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Abstract The effect of genetic grade (strain) on body
weight and body linear measurements of the pure grade
dual purpose French guinea fowl strain (116 birds) and
their mixed genetic grade (32 birds) was determined using
a linear mathematical model. Birds were raised under
intensive system in Katsina state. Loss in vigour of the pure
grade dual purpose French guinea fowl was calculated by
difference. There was a significant (P < 0.05) effect of
strain (genetic grade) on body weight and body linear
measurements. The pure grade dual purpose French guinea
fowl cocks and hens had significantly higher body weight
and most body linear measurements than counterpart dual
purpose mixed genetic grade guinea fowl cocks and hens.
The pure grade dual purpose French guinea fowl cocks and
hens had lower coefficients of variation (7.76 and 9.60 %)
than the dual purpose guinea fowl cocks and hen mixed
genetic grades (13.11 and 13.54 %). The dual purpose
mixed genetic grade guinea fowl cocks and hens had longer
helmet length than counterpart pure grade dual purpose
French guinea cocks and hens. Strain (genetic grade) had
no effect on tail length of guinea hens. There were high loss
of vigour (56.25 and 57.69 %) of helmet thickness
followed by (28.82 and 37.38 %) for body weight of the
dual purpose French guinea fowl cocks and hens. Body
length (3.76 and 0.56 %) and thigh length (4.22 and 1.85 %)
respectively for guinea fowl cocks and hens, were the
morphometric traits that had the lowest reduction in vigour
among all quantitative traits evaluated. The dual purpose
French guinea fowl and their mixed genetic grade had
higher body weight than counterpart local guinea fowl
strains. Introduction of the dual purpose French guinea
fowl into the tropics can aid the diversification of rural
poultry production.
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1. Introduction

The common sources of egg and meat are the layer and
the broiler chickens whose production environment and
managements needs are expensive as well as the needs for
professional expertise [1]. At such, prevalent cases of
animal protein deficiency are common among most rural
populaces [2] who don’t have sufficient economics for
improved standard of living. Therefore the quest to meet up
with the demand for daily animal protein (meat and egg)
intake especially among most rural populace will require
diversification of meat and egg production avenues [3]
Hence the need to explore the use of species that has
peculiar attributes: able to survive satisfactorily under free
range management, good economic return with minimum
cost of production and prolificacy [4]. The importance of
Guinea fowl in improving nutritional needs and standard of
living among most rural household can never be over
emphasized. Guinea fowl has promising potentials as
world’s alternative poultry enterprise [5].

The French guinea fowl has the potential for rural
production, the cost of production is low compared to
broiler and layer chicken high cost of production [6]. The
birds are also known for higher resistance to poultry
diseases, higher annual egg output, and low mortality rate
when compared to the chickens [7]. Hence, the dual
purpose French guinea fowl strain, owing to its genetic
credibility for meat and egg production would be an
appropriate choice.

Therefore information on body biometry evaluation of
the dual purpose French guinea fowl strain and their mixed
genetic grade under semi-arid climate will be a useful
guide towards its introduction into other zones of Nigeria
to diversify poultry production for alleviation of protein
deficiency and poverty among the rural and the urban
populace in Nigeria. Information on phenotypic values of
the dual purpose French guinea fowl and their mixed
genetic grade may be useful to subsistence farmers with
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who chances of rebreeding and cross breeding with local
strain. The study was designed to evaluate body weight and
body linear measurements of the dual purpose French
guinea fowls and their mixed genetic grade with respect to
its potential for introduction into the southern guinea
savannah of Nigeria. As well as to assess loss in vigour of
the dual purpose French guinea fowl due to crossbreeding
with local indigenous guinea fowl cocks.

2. Materials and Methods

2.1. Location of the Study

The experiment was conducted in Katsina state
Katsina is situated in North West Region of Nigeria,
within the tropic region of the world between latitude
12°59N/ longitude 7°36 E and latitude 12.983° N and
7.600° E of the Gr eenwich Meridian (GMT) with altitude
of 182.82 to 457 meters above sea level [8]. According to
Koppen climate classification system, Katsina has a hot
semi-arid climate [9]. The annual rainfall is short and
ranges between 500 — 800 mm, the temperature fluctuates
between 21° C and 35° C, the area experiences relative
humidity variations ranges of 20% to 40% in January and
then rises to 80% in the rainy season [10].

2.2. Management of the Experimental Birds,
Experimental Design and Procedure

The dual purpose French guinea fowls (DPFG) were
from flocks of mature birds imported from France at day
old and raised under intensive management. The dual
purpose French guinea fowl mixed genetic grade (DMFQG)
were from crossing of the dual purpose French guinea fowl
hens with the local indigenous guinea fowl cocks. Birds
were fed commercial layer diet twice daily (morning and
evening) and water was provided adlibitum

The procedures for data collection were taken as
described as follows described by [11]. Body linear
measurements were taken on beak length, shank length,
thigh length, keel length, body length, wing span, wattle
length, head length, helmet length, helmet thickness, chest
circumference and tail length and live body weight at
maturity (10 months). Body linear measurements and body
weight taken using a plastic rule, vernier caliper, flexible
measuring tape and a weighing scale as applicable to the
body linear traits whereas a weighing scale was used to
determine live body weight

2.3. Data Analysis

Descriptive statistics and analysis of variance of the
parameters measured was done using Statistical package
for the social sciences [12].

The model for estimation of body weight and body linear
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measurements is presented thus: Yix= p + X;+ S; + e

Where:

Yijx = observation on the k™ individual of the jth strain
and the i™ sex

p= overall mean in the population

X, = effect of the i sex

Si= effect of the j" strain

eij = residual random error with mean zero and variance
that of the population

2.4. Loss in Vigour Due to Crossbreeding of Dual
Purpose Guinea Fowls with Local Birds

This was computed as the difference between the mean
of the pure grade French guinea fowl and the mean of the
dual purpose mixed genetic as shown below.

Vi= pPG — uMG

Where:

Vl= loss in vigour

uPG= Mean of the pure grade parents of the dual
purpose guinea fowls

MMG= Mean of the dual purpose mixed genetic grade

2.5. Reduction in Vigour (%) Relative to the Average
Values of the Pure Grade Parent Stocks

This was express as loss in vigour as a percentage of
the mean of pure grade parents of the dual purpose guinea
fowl.

RV (%) = u‘;%G x 100

Where:

RVI (%) = Percent reduction in vigour relative to the
pure grade (P1)

Vl= loss in hybrid vigour

uPG= Mean of the pure grade parents of the dual
purpose guinea fowls

3. Result

3.1. Effect of Strain on Body Weight of DPFG and
DMFG

There were significant (P < 0.05) differences due to
strains effect on average body weight of birds. The DPFG
cocks and hens were significantly (P <0.05) higher in body
weight than the DMFG cocks and hens as presented in
table 1.

3.2. Effect of Strain on Body Linear Measurements of
DPFG and DMFG

In table 2, the DPFG cocks were significantly (P < 0.05)
longer in beak length, shank length, wing span, chest
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circumference, claw length, tail length, neck length, body
length, wattle length, keel length, head length and helmet
thickness than the DMFG. There was no significant (P >
0.05) difference due to strain (genetic grade) effect on the
mean thigh length between the DPFG cocks and the DMFG.
The DMFG cocks were significantly (P < 0.05) higher in
helmet length than counterpart DPFG cocks as presented in
table 2.

The DPFG hens had significantly (P < 0.05) longer beak
length, shank length, wing span, chest circumference,
length, neck length, wattle length, keel length, head length
and helmet thickness than counterpart DMFG guinea hens.
However, there was no significant (P > 0.05) effect due to
strain on thigh length, tail length and body length. The
DMFG had significantly (P < 0.05) longer in mean helmet
length than DPFG hens as presented in table 3.

3.3. Loss in Vigour of f1 Dual DMFG

The DMFG cocks had loss vigour relative to the DPFG
cocks on the following body traits: beak length, shank
length, thigh length, wing span, chest circumference, tail
length, neck length, body length, wattle length, keel length,
head length, helmet thickness and body weight. There was
however an increase in helmet length DMFG cocks as
presented in table 4.

The DMFG hens had loss vigour relative to the DPFG
hens on the following body traits: beak length, shank length,
thigh length, wing span, chest circumference, for neck
length, body length, wattle length, keel length, head length,
helmet thickness and body weight. There was however an
increase in tail length and helmet of the DMFG hens as
presented in table 4.

4. Results
Table 1. Effect of strain on body weight (kg) of DPFG and DMFG

Strain Body weight + SE
Male (&\% Female (&\%

DPFG 2.88%+ 7.76 3.05%+ 9.60
0.03 0.03

DMFG 2.05°+ 13.11 1.91°+ 13.54
0.07 0.06

a b = Means with different superscripts differ significantly (P < 0.05)
within the columns due to strain effect

DPFG = Dual purpose French guinea fowl
DMEG = Dual purpose mixed genetic grade
C.V= Coefficient of variation

SE = Standard error

Table 2. Effect of Strain on BLM of the DPFG and the DMFG cocks

Parameters DPFG cocks DMFG cocks P-Value
ChC 38.97°+0.15 | 33.81°+0.29 0.000
BoL 27.68°+0.15 | 26.64°+0.32 0.01
ShL 8.88%+0.06 821°+0.13 0.000
ThL 13.73+0.12 13.15+0.22 0.251
NkKL 17.41*£0.10* | 15.58°+0.18 0.000
KL 13.90°+£0.08 | 13.02°+0.16 0.000
WnS 52.62°+0.36 | 48.22°+0.70 0.000
WL 3.19%+0.05 2.19°+0.10 0.000
BkL 2.50%+0.02 2.36°+0.02 0.000
HdL 8.07%+0.05 7.74° +0.09 0.000
HeL 1.88°+0.04 2.21*+0.07 0.000
HeT 1.123*+0.03 0.49°+0.06 0.000
TaL 16.10°+0.14 | 15.00°+0.26 0.000

a b= means with different superscripts differ significantly (P < 0.05) due
to strain effect on BLM within a sex ChC= chest circumference, BoL=
body length, ShL= shank length , ThL= thigh length, NkI= neck length,
KL= keel length, WnS= wing span, WtL= wattle length, BkL=beak length,
HdL= head length, HeL =helmet length,

HeT =helmet thickness, TaL= tail length,
DPFG = Dual purpose French guinea fowl,
DMEFG = Dual purpose mixed genetic grade,

BLM = Body linear measurement

Table 3. Effect of Strain on BLM of the DPFG and the DMFG hens
Parameters DPFG hens DMEFG hens P-Value
ChC 37.06°+0.14 | 31.04°+0.26 0.000
BoL 24.86+0.14 24.72+0.17 0.795
ShL 7.64%+0.05 7.23%+0.09 0.008
ThL 12.40°£0.10 | 12.17°+0.12 0.114
NKL 16.2°+0.90 1533+ 0.16 0.000
KL 12.60*+0.07 12.04°+0.14 0.002
WnS 49.76*+£0.32 | 4527°+0.60 0.000
WtL 2.24"+0.05 1.76° £ 0.09 0.000
BkL 2.42%+0.02 2.17°+0.02 0.000
HdL 7.21°+0.04 6.83°+0.08 0.000
HeL 1.15°+0.03 1.62*+0.06 0.000
HeT 0.937+0.03 0.44°+0.05 0.000
TalL 13.93+0.12 14.27+0.24 0.029

a b= means with different superscripts differ significantly (P < 0.05) due
to strain effect on BLM within a sex ChC= chest circumference, BoL=
body length, ShL= shank length , ThL= thigh length, Nkl= neck length,
KL=keel length, WnS= wing span, WtL= wattle length, BkL=beak length,
HdL= head length, HeL =helmet length

HeT =helmet thickness, TaL= tail length
DPFG = Dual purpose French guinea fowl
DMEFG = Dual purpose mixed genetic grade

BLM = Body linear measurement
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Table 4. Loss in vigour of DMFG cocks and hens relative to DPFG
cocks and hens

Parameters Guinea fowl cocks Guinea fowl hens
Vi RVI (%) Vi RV (%)
ChC 5.16 13.24 6.02 16.24
BoL 1.04 3.76 0.14 0.56
ShL 0.67 7.55 0.41 5.37
ThL 0.58 422 0.23 1.85
NkL 1.83 10.51 0.87 5.37
KL 0.88 6.33 0.56 4.44
WnS 4.40 8.36 4.49 9.02
WtL 1.00 31.35 0.48 21.42
BKL 0.14 5.60 0.25 10.33
HdL 0.33 4.09 0.38 5.27
HeL -0.33 -17.55 -0.47 -40.87
HeT 0.63 56.25 0.49 52.69
TaL 1.10 6.83 -0.34 -2.44
Weight

BW 0.83 28.82 1.14 37.38

Vi= loss in vigour
RVI (%) = Percent reduction in vigour relative to the pure grade (P1)

ChC= chest circumference, BoL= body length, ShL= shank length, ThL=
thigh length, NkI= neck length, KL= keel length, WnS= wing span, WtL=
wattle length, BkL=beak length, HAL= head length, HeL =helmet length

HeT =helmet thickness, TaL= tail length
BW=body weight, BLM = Body linear measurement

5. Discussion

5.1. Body Weight

DPFG cocks and hens weighed more than their
counterpart DMFG cocks and hens. Higher body weight of
the DPFG over the DMFG could be due to genetic
superiority and high vigour for body weight of the DPFG
compared to the DMFG that would lose half of the vigour
at every generation of crossbreeding the commercial line.
The pure grade dual purpose French broiler guinea fowls
had higher body weight than the Pearl guinea fowls [13];
1.124 — 1.1345 kg for the Nigeria indigenous guinea fowls
[14], 1.208 kg for the indigenous guinea fowls in the
middle belt, Nigeria [15]; 1.1 kg for indigenous guinea
fowls in Benin [16], and 1.48 kg for the Zimbabwean
guinea fowls [17]. Higher body weight of the DPFG as
opposed to the unimproved tropical strains could be
attributed to selection for genetic improvement of the strain
for higher body weight.

The DMFG had lower body weight than the DMFG.
This indicated a reduction in body weight due to genetic
dilution by rebreeding and crossing of the dual purpose
French broiler guinea with the local indigenous strain. The
DMEFG at (> 10 months) had higher body weight than the
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indigenous guinea fowls [14], 1.208 Kg. for indigenous
guinea fowls in the middle belt Nigeria [15] and 1.48 kg for
the Zimbabwean guinea fowls [17]. Higher body weight of
the DMFG over the unimproved tropical strains could be
due to derived advantages due to upgrade in the genetic
make-up attained by crossbreeding local stocks with the
DPFG hens compared to these unimproved local strains.
Body weight of the DMFG cocks in this study was higher
than the range 1.927 — 2.043 kg reported for the Pearl
guineas [13] whereas guinea hens were lower than the
reported range.

The DPFG hens had higher body weight than the DPFG
cocks. This has agrees with [13] who reported that guinea
hens were superior in average body weight (2.043 Kg) over
guinea cocks (1.927 Kg) and [18] who reported 2165 +
91.9 and 2279 + 74.7 (g) for male and female French
guineas. The higher body weight of guinea fowl hens over
cocks could be due to genetic improvement, weights of the
female reproductive organs which are not found in guinea
cocks. Thus, higher body weight of the DPFG hens may
also be a reflection of a well-developed strain for egg
production and egg size that allow guinea hens ability of
high and heavy egg production.

Sex had no effect on mean body weight of the DMFG
cocks and guinea hens. This agrees with [6] who reported
that mean body weights of male and female guinea fowls
(1.3125 and 1.304 Kg) were similar.

5.2. Body Linear Measurements

5.2.1. Chest Circumference

Chest circumference of the DPFG cocks and hens were
comparatively longer than those of mature indigenous
guinea fowls 34.23 £ 0.19 cm [19]; 30.47 + 0.38, 30.00 +
0.66 and 30.10 £ 0.40 cm for the indigenous pearl, ash and
black guinea fowls [20] and the reported values (31.3 and
30.9 cm) for the pearl grey guinea fowls by [21]. The
longer chest circumference of the strain over indigenous
birds was due to the genetic improvement for large body
size and faster tissue accretion for meat and egg
production.

The DMFG e had higher mean chest circumference
value than the indigenous pearl, ash and black guinea fowls
respectively [20] and the range 30.9 - 31.3 cm reported for
the pearl grey guinea fowl by [21]. The average chest
circumference of the DMFG in was shorter than indigenous
guinea fowls 35.37 £ 0.35 cm [15].

5.2.2. Body Length

DPFG cocks and hens had higher body length values
than their respective DMFG cocks and hens. This may
imply higher potential for the DPFG cocks and hens to
have higher tendencies for body weight. Thus capable to
yield more meat than their mixed genetic grade guinea
cocks and hens. Body length of the DPFG cocks and hens
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and DMFG were longer than (22.17 + 0.13 cm) the mature
indigenous guinea fowl [19]. Thus, the strains have higher
potential for more carcass yield compared to the native
guinea fowls in the southern guinea savannah as reported

by [19].

5.2.3. Shank Length

DPFG cocks and guinea hens had longer shanks than
their respective DMFG cocks and hens. The higher shank
lengths of the DPFG cocks and hens are indication of
purity of the commercial line compared to the DMFG that
had been crossbred by the genetic resources of the
indigenous strain. Thus, indicating the DPFG to support
higher body weight. DPFG cocks and hens had longer
shank length than the domesticated pearl grey guinea cocks
(7.0 cm) and guinea hens (7.1 cm) reported by [21]. DPFG
cocks had longer shanks than that of the indigenous guinea
fowls [19] while counterpart guinea hens had relatively
lower mean shank length.

The DMFG had shorter shank than 9.03 £+ 0.09, 8.85 +
0.09 and 8.93 + 0.08 cm of the indigenous pearl, ash and
black guinea fowls [20]. The lower shank length values of
the dual purpose mix genetic grade guinea cocks and hens
could be attributed to loss in vigour due to cross breeding
with the local breeds.

The DMFG had longer shanks over counterpart
indigenous guinea fowl (7.73 £ 0.08 cm) in the southern
guinea savannah [15] and 7.0 - 7.1 cm for Pearl grey guinea
fowl [21]. This may be as a result of genetic upgrade that
gave rise to crossbreed that had longer shanks than the
local strain.

5.2.4. Thigh Length

The DPFG cocks had similar thigh length with the
DMEFG cocks but the DPFG hens had higher average thighs
than DMFG hens. Thigh length of the dual purpose guinea
cocks was relatively closer to the mean thigh lengths of the
ash and the black plumage colours (13.68 + 0.06 and 13.66
+0.08 cm) and (13.89 £ 0.06 cm.) for the pearl indigenous
guinea fowls [20]. The DPFG cocks and hens DMFG had
longer thigh lengths than indigenous guinea fowl (11.87 +
0.10cm) in the southern savannah [19].

5.2.5. Keel Length

The DPFG cocks and hens had longer keels than their
respective mixed genetic grade. The DPFG cocks had
longer keel than mature indigenous guinea fowls in the
southern guinea savannah, Nigeria [19] whereas
counterpart DPFG hens had their keel length closer to the
value 12.96 + 0.03 cm reported by [19]. Thus, indicating
that the DPFG cocks had longer body frame than
indigenous guinea fowls. The DMFG cocks had longer
keel length than (12.96 + 0.03 cm) the indigenous guinea
fowls [15].

5.2.6. Neck Length
The DPFG cocks and hens had lower average neck

lengths than the Nigerian indigenous guinea fowl in the
southern guinea savannah is 17.03 = 0.10 cm [15]. Mature
guinea fowl cocks had longer neck than the range 16.63 +
0.19 - 16.69 = 0.19 cm reported by [22] whereas
counterpart guinea fowl hens had average neck length
closer to the range values. The differences obtained in neck
length could be due to strain, sex and environmental effect
as factors that affected neck length.

The DMFG cocks and hens had lower neck length than
the value for indigenous guinea fowl in the southern guinea
savannah, Nigerian [19]. The lower neck length of the
strain could be due to differences in genotype and
environment since the local strains which still possessed
their attribute of longer necks that is paramount for
foraging and defence against predators.

5.2.7. Wing Span

The DPFG and the DMFG cocks and hens had longer
wing span than adult indigenous guinea fowls 19.34 + 0.21
cm by [19] and those of indigenous ash, pearl and black
guinea fowls [20] but shorter than wing span values (60.10
+ 1.70 and 56.70 + 1.70 cm) for pearl grey guinea cocks
and hens [23]. The differences may be due to strain effects.
Longer wing span of the DPFG and the DMFG over that of
the local strain indicates genetic superiority of strains
toward body appendages.

5.2.8. Wattle Length

The wattle length of the DPFG cocks and hens were
higher than wattle length of the DMFG cocks and hens
respectively. Wattle length of the DPFG cocks and hens
were longer than the wattle length of helmeted guinea fowl
reported by [24] and those of the pearl grey guinea fowl
[23]. The longer wattles of the strain could be a pointer for
variations due to strain effect and a strain developed with
higher efficiency for body temperature dissipation since
wattle are medium for body temperature regulation in
birds.

The average wattle length of the DMFG cocks and hens
were higher than the average of the pearl grey guinea fowls
by [23]. Thus, it could be inferred that the strain could have
better medium for heat dissipation due to crossbreeding of
the local strain with the pure grade guinea fowls.

5.2.9. Head Length

DPFG cocks and hens had longer head than their
respective DMFG cocks and hens. The DPFG cocks and
hens had longer heads than (6.48 £ 0.50 cm) the wild type
guinea fowl in Kenya [25]. This may be due to selection for
the trait while breeding for improved body weight and egg
number over wild guinea fowls.

The DMFG had longer head length (6.48 + 0.50) than the
wild type guinea fowl [25]. Higher head length of the
DMFG over the head length of the wild type guinea fowl
could be as a result of derived advantage due to
crossbreeding.
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5.2.10. Helmet Length and Thickness

Helmet length of the DPFG cocks and hens were lower
than those of DMFG cocks and hens. This difference could
be due to strain and the genome of birds that favours the
expression of longer helmet among the DMFG.

Helmet length and thickness of the DMFG were higher
than 0.52 £ 0.03 and 0.47 £+ 0.03cm (helmet length) and
0.52 £0.03 vs. 0.47 £ 0.03 cm (helmet thickness) reported
by [23] but lower than 2.57 + 0.40 cm by [24] and 2.8 +
0.36 and 2.2 + 0.24 cm [26]. Differences in helmet length
and thickness due to sex effect among guinea fowl cocks
and guinea hens agreed with [27] who informed that helmet
length of guinea fowl cocks is higher than helmet length of
counterpart guinea fowl hens. Similar trend was also
observed by [26].

5.2.11. Beak Length

DPFG cocks and hens had longer beak than the DMFG
cocks and hens respectively. Longer average beak length of
the DPFG may be an indication of dilution of the genome
that governs the expression body structures in the DMFG
by crossbreeding with the local strain.

5.2.12. Tail Length

The DPFG cocks had longer tail than the DMFG a cocks
but strain had no effect on tail length among guinea hens.
Mean tail lengths of the DPFG cocks and hens as well as
those of the DMFG cocks and hens were higher than tail
length of the pearl grey guinea fowl reported by [23]. This
variation could be as a result of differences in the genetic
make-up that promotes longer tail length expression of the
investigated strains.

6. Conclusions

The DPFG cocks had higher body weight and body
linear traits than counterpart DMFG cocks except thigh
length (both strains were similar) and the helmet length,
DMFG cocks were significantly higher.

The DPFG hens had higher body weight and all body
linear traits than counterpart DMFG hens except tail length
(both strains were similar) and the helmet length, DMFG
hens were significantly higher.

The crossbreeding of the DPFG hens with local
indigenous guinea fowl cocks had resulted to a reduction in
body weight and body linear measurements among the
DMFG. Losses in vigour of traits evaluated were below
fifty percent except the helmet thickness of the DMFG.

7. Recommendations

The dual purpose French guinea fowls and their mixed
genetic grade had higher body weight than all local guinea
fowl strains reviewed. Hence, introduction of the dual
purpose French guinea fowl strain among farmers in
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Nigeria may yield higher body weight than local guinea
fowls.

Further studies should be carried out in order to
investigate the performance of the dual purpose French
guinea fowl strain and their Mixed genetic grade in terms
of growth rate, heterosis of first filial generation and the
best combining ability.
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