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ABSTRACT

Background and Objective: The use of Thonningia sanguinea (THOS) in domestic animal feed not only
enhances the available natural resources and contributes to food self-satisfaction, but also makes local
poultry farming profitable. Thus dietary supplementation of extract of Thonningia sanguinea on the
morphometric parameters of local chicken Gallus gallus domesticus raised in confinement was the subject
of this study. Materials and Methods: Four batches of local breed chickens (60 per batch) and four feeds
were set up, in particular a control feed (THOS 0%) and three supplemented feeds (THOS 5%, THOS 10%
and THOS 15%). The data on the measurement of the subjects was collected from week 12, then weeks
16, 20, 24 and 30. Results: The measurements of the legs show that the chickens fed with THOS 5% and
those fed with THOS 10% had skeletal and muscle development faster than chickens fed the control diet
and those on THOS 15% between 12 and 16 weeks of age. Beyond 20 weeks of age, chickens fed
THOS 5% show skeletal development and muscles greater than chickens fed the other supplemented
feeds. Conclusion: This study showed that supplementation with Thonningia sanguinea powder at 5% in
the feed allows local chicken growth, both muscular and skeletal and can be recommended in poultry
farming.

KEYWORDS
Thonningia sanguinea, morphometric characters, local chicken, feeds, skeletal development, poultry

Copyright © 2024 Ahouchi et al. This is an open-access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution and reproduction in any medium, provided
the original work is properly cited.

INTRODUCTION

Traditional poultry farming plays an essential socio-economic and nutritional role in sub-Saharan African
society. The development of this activity in these countries is generally hampered by several constraints
including food'. This probably stems from the availability and cost of quality foods®.
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However, the diverse use of available natural resources at a lower cost as an alternative to this constraint
could contribute to formulating rations intended for domestic animals in this case traditional poultry
farming. Thus, several studies have been carried out to respond to this constraint through the use of
various and alternative natural resources to improve the zootechnical parameters of traditional breeding.
Indeed, poultry feed could be favored by the use of agricultural raw materials from the farm or other
plants from the surrounding environment that have therapeutic properties as food additives®. For example,
the use of termite meal*, long turmeric®, cowpea®, Moringa oleifera leaves’ and Thonningia sanguinea®
improved the zootechnical performance (mortality, live weight and average daily gain) of chickens.

In the quest to contribute to the satisfaction of self-sufficiency in animal protein, this study is part of the
valorization of the natural resources available in Cote d'lvoire. It consists of evaluating the effect of partial
substitution of corn with Thonnigia sanguinea powder (THOS) on the morphometric parameters of local
breed Gallus gallus domesticus chickens raised in Cote d'Ivoire.

MATERIALS AND METHODS

Study site: The experiment was carried out on the breeding station, named “N'DRI Farm” followed in the
village of Tiéplé. Tiéplé is one of the villages in the sub-prefecture of Bouaké, the second largest city in
Cote d'lvoire and located in the center of the country. Indeed, Tiéplé is on the south side of the city of
Bouaké about 15 km away and on the east side of Djebonoua about 8 km away. Tiéplé geographic
coordinates are 07°41'7"N Latitude and 5°01'50"W Longitude. The study was carried out from January,
2020 to December, 2021.

Biological material: The animal material consisted of 240 local breed chickens (Gallus gallus domesticus)
from Tiéplé farm. The breeders of these chickens were purchased in the villages of the “Gbéké" region.
The bracts and inflorescences of T. sanguinea (Fig. 1) codified THOS by the Laboratory of Biochemical
Pharmacodynamics of UFR Biosciences (UFHB) constituted the plant material.

A sample of this plant has been deposited in the herbarium of the National Center of Floristic under
reference N°8355. Thonningiac sanguinea was collected between March and October during the years of
the experiment. The size of the rhizomes varies from 2 to more than 16 cm and those of the Inflorescences

from 3 to 16 cm.

Technical material: It consists of a scale that was used for different weighing of food. Also, a caliper was
used to measure the different lengths of the keel bone, drumstick, tarsus and tarsus diameter.

Inflorescence

Rhizome

Fig. 1: Rhizomes and Inflorescences of Thonningia sanguinea harvested
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Besides, a measuring tape was also used for the measurements of the towers of the pestle and the
wishbone. The wishbone angle was measured using an angle meter or a goniometer.

Methods: Formulation methods, feed composition and animal management have been described by
Ahouchi et al®.

Morphometric parameters: Morphological measurements were made at 12, 16, 20, 24 and 30 weeks of
age. Excluding 30 weeks, the measurements were carried out on 240 with 60 animals per food treatment.
At 30 weeks, measurements were taken on 80 chickens, i.e. 20 chickens per batch “THOS 0, THOS 5,
THOS 10 and THOS 15%". These measurements were made individually on animals in order to better
follow their evolution.

Wishbone angle, length and circumference measurement: The keel or Wishbone Angle (cm) is
measured using a goniometer angle meter: The animal is lying on its back in the angle meter
perpendicular to the axis of the body. The blade of the angle meter is then tilted to the anterior end of
the wishbone and the value of the angle is read directly on the scale of the blade. Wishbone length is the
distance measured with a caliper between the two peaks of the sternum when the bird is lying on its back.
The Wishbone circumference (cm) is measured using a tape measure at the level of the anterior end of
the breastbone.

Measurement of the length and circumference of the drumstick: The length of the drumstick
was taken between the coxo-femoral joint and that of the femoro-tibial with a caliper.
Drumstick circumference (cm) was measured using a tape measure at the maximum diameter of the
drumstick muscle.

Tarsal length and diameter measurement: The tarsal length (cm) measured using a caliper is the length
between the femoro-tibial joint and that of the tarso-metatarsal (zone of emission of the fingers). In other
words, it is the distance between the external parts of the drumstick-leg articulation and the plantar sole,
measured when the segments of the limb form a right angle between them. The tarsal diameter is the
diameter of the middle of the metatarsal bone, without pressing the skin.

Statistical analysis: The data was analyzed by the R software version 4.0.0. The means of the different
treatments were compared using the One-factor Variance Analysis test (ANOVA) at the 5% threshold.
The test of the least significant difference (Tukey's test) was used to better appreciate the differences
observed in the morphometric parameters.

Ethical consideration: Takes into account the fundamental rights and welfare of the animals involved in
our research. All proceedings were conducted following ethical and legal standards. For the animals
followed the protocols approved by our ethics committee. This research protocol has been reviewed and
approved by the ethics committee of our institution. All the applicable guidelines and regulations were
compiled.

RESULTS

Effects of dietary treatments on leg and keel bone measurements: Table 1 presents the results of the
leg measurements for the chickens fed the experimental diets. There is a significant difference (p<0.05)
between the chickens for most of the parameters studied.

The chickens fed with THOS 5% and THOS 10% show identical and superior values to those of the
chickens fed with THOS 0% and THOS 15% in terms of the length and the diameter of the tarsus at
12 weeks of age. This trend was also observed at 16 weeks of age at the lengths of drumstick and tarsus.
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Table 1: Effect of the incorporation of Thonningia sanguinea powder in the ration on the morphometric measurements of the paw
of local chickens

Setting THOS 0% THOS 5% THOS 10% THOS 15% P>F

Drumstick length S12 (mm) 74.89+8.32 77.08+8.14 77.31+£8.91 74.14+7.61 0.273
Drumstick circumference S12 (cm) 472+0.59 4.42+0.80 4.46+0.65 4.33+0.63 0.154
Tarsus length S12 (mm) 35.00+3.91° 43.95+5.85¢ 43.79+3.77°¢ 38.78+5.08° <0.001
Tarsus diameter S12 (mm) 4.52+0.54* 5.27+0.64° 4.92+0.48° 4.40+0.51% <0.001
Drumstick length S16 (mm) 81.78+11.03? 93.75+6.99" 87.57+9.37% 82.23+10.85° <0.001
Drumstick circumference S16 (cm) 5.10+0.00° 5.40+0.55° 5.31+0.59° 4.72+0.68° <0.001
Tarsus length S16 (mm) 43.78+5.36% 50.23+6.90° 47.47+4.89% 41.94+6.75° <0.001
Tarsus diameter S16 (mm) 5.19+1.06 5.88+0.74 5.11+£0.61 4.66+0.75 <0.001
Drumstick length S20 (mm) 107.98+5.07° 105.27+6.50° 95.79+8.73% 94.34+12.57° <0.001
Drumstick circumference S20 (cm) 6.63+0.62° 5.78+0.65° 5.35+0.52° 5.40+0.80° <0.001
Tarsus length S20 (mm) 62.36+2.52¢ 57.11+5.85° 49.27+4.59° 48.92+6.45° <0.001
Tarsus diameter S20 (mm) 8.41+0.50° 6.49+0.60° 5.47+0.77° 5.64+0.67° <0.001
Drumstick length S24 (mm) 120.87+5.21°¢ 114.55+5.85° 100.35+13.55° 114.21+9.29° <0.001
Drumstick circumference S24 (cm) 7.69+0.92¢ 6.76+0.59° 5.53+1.02° 6.29+0.32° <0.001
Tarsus length S24 (mm) 68.92+3.28¢ 58.25+3.63° 50.04+7.46° 56.80+5.33° <0.001
Tarsus diameter S24 (mm) 7.78+1.03¢ 7.84+1.73¢ 5.29+1.01° 6.31+0.57° <0.001
Drumstick length S30 (mm) 119.09+8.50 122.06+37.84 115.57+10.65 119.24+9.55 0.006
Drumstick circumference S30 (cm) 8.12+0.71¢ 7.86+0.75¢ 6.80+0.84° 7.31+0.57° <0.001
Tarsus length S30 (mm) 70.74+5.71° 64.23+5.67° 61.94+7.03° 62.46+5.68° <0.001
Tarsus diameter S30 (mm) 6.85+0.52° 8.09+0.46° 6.47+0.79%® 6.26+1.10° <0.001

M#SD: Mean +Standard Deviation and S: Week. ***On the same line, the assigned values of the exponents are significantly different
for p<5%

Table 2: Effect of the incorporation of Thonningia sanguinea powder in the ration on the morphometric measurements of the keel
bone of local chickens

Setting THOS 0% THOS 5% THOS 10% THOS 15% P>F

Wishbone angle S12 (cm) 21.70+0.99° 23.30+0.55°¢ 23.22+0.63¢ 22.20+0.60° <0.001
Wishbone length S12 (mm) 58.86+8.22° 67.69+6.27° 67.11+6.18° 61.39+6.56° <0.001
Wishbone circumference S12 (cm) 14.66+1.76 14.08+1.57 13.77+1.36 13.77+1.69 0.108
Wishbone angle S16 (cm) 22.90+0.87° 23.78+1.18° 23.52+0.93% 23.12+0.45% <0.001
Wishbone length S16 (mm) 68.69+7.58° 79.44+7.64° 75.12+6.91% 71.58+8.06® <0.001
Wishbone circumference S16 (cm) 16.45+1.47° 16.28+1.49° 15.85+1.66% 14.87+1.27° <0.001
Wishbone angle S20(cm) 32.03+2.08¢ 25.08+1.77° 23.28+0.47° 23.87+1.25° <0.001
Wishbone length S20 (mm) 85.33+4.49° 88.16+8.76° 79.21+8.11° 77.29+10.11° <0.001
Wishbone circumference S20 (cm) 22.31+£1.20° 18.62+1.23° 16.79+1.46° 17.13+£1.97° <0.001
Wishbone angle S24 (cm) 36.06+2.44¢ 26.88+1.13° 24.35+1.72° 26.00+1.14° <0.001
Wishbone length S24 (mm) 99.12+5.60¢ 97.09+5.56¢ 79.32+12.82° 89.13+6.68° <0.001
Wishbone circumference S24 (cm) 23.55+1.45¢ 20.70+1.14¢ 17.62+3.01° 19.13+1.30° <0.001
Wishbone angle S30 (cm) 36.70+1.68¢ 31.20+1.19° 27.43+2.80° 30.63+2.78° <0.001
Wishbone length S30 (mm) 105.99+4.30° 101.12£5.14° 94.18+11.65° 94.65+5.56° <0.001
Wishbone circumference S30 (cm) 24.77+1.49° 23.42+1.82¢ 19.98+2.15? 22.10+1.69° <0.001

M+SD: Mean +Standard Deviation and S: Week. ***On the same line, the assigned values of the exponents are significantly different
for p<5%

Chickens fed with the THOS 0% control diet and those fed with THOS 5% recorded the best results for
drumstick length at 20 weeks, while for drumstick circumference at 20 weeks and tarsus length at
30 weeks. Chickens fed THOS 0% had the best trends. For parameters such as tarsus length and diameter
at 20 weeks and drumstick length at 24 weeks, chickens from the control ratio recorded the best
performance. However, the animals on the THOS 5% ration recorded the highest averages among the
chickens fed the rations containing the THOS powder. In the 24th week, the chickens on the THOS 5% and
15% THOS rations recorded the highest averages among the chickens fed the experimental diets for the
circumference of the drumstick and the length of the tarsus. In addition, chickens fed with THOS 0% and
THOS 5% similar and superior values to those of chickens reared with THOS 15% which were also greater
than those of THOS 10% for the diameter of the tarsus at 24 weeks and the round of pestle at 30 weeks.

Effects of dietary treatments on breast bone measurements: Table 2 presents the results of the keel
bone measurements for the chickens fed with the experimental foods. There is a significant difference
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(p<0.05) in the chickens for most of the parameters studied. For parameters such as keel bone angle at
12 and 16 weeks and keel bone length at 16 weeks, chickens reared with THOS 5% and those fed with
THOS 10% recorded the best performances ahead of chickens fed with the diet control and those of
THOS 15%. Moreover, for all the variables, the chickens fed with THOS 5% either had averages similar to
those of chickens fed with THOS 0% or were lower than theirs. However, while chickens fed THOS 10%
recorded the lowest averages.

DISCUSSION

This study on the supplementation of Thonningia sanguinea powder in food on the morphometric
parameters of the local Gallus gallus chicken raised in confinement consisted of measuring a certain
number of measurement indicators. Those of the leg show that chickens fed 5% THOS and those fed
10% THOS had faster skeletal and muscle development than chickens fed the control diet and those fed
15% THOS between 12 and 16 weeks of age. This can be seen in the higher averages for the length and
circumference of the drumstick and the length and diameter of the tarsus for the different batches
mentioned above. Beyond 20 weeks of age, chickens reared on the control diet showed faster growth in
most cases. However, when the chickens fed with the experimental foods were compared with each other,
those fed with THOS 5% showed a greater development than the chickens fed with the other rations.

The average drumstick lengths recorded in this study at 30 weeks of age (115.57 to 122.06 mm) were
greater than those recorded by Lyde et al.’ (111.29 mm) on local chickens from the same locality, from
Guni et al."’ in Tanzania (6.19+0.03 to 7.96+0.05 cm), from Hassaballah et al.'" in Chad (13.7+0.25 cm).
In addition, Tanzania enjoys a humid tropical and humid equatorial climate. The climate being less hot,
the chickens presented less long drumsticks with 42.46 mm less. This tendency, which would be an
adaptation to heat, was inversely observed in Saharan chickens from Chad with a drumstick superiority
of 14.94 mm. The results of the mean tarsal lengths at 30 weeks of age in this study (61.94 to 70.74 mm)
were in the same order as those of Keambou et al."* (6.36 cm to 7.80 cm) west of Cameroon, Lyde et al.’
(63.49mm) on local chickens from the same locality from Céte d'lvoire.

Mahammi et al.” at adulthood (30 weeks) presented tarsus lengths similar to that of local hens in Oranie
(67.54 mm)' and roosters (62.1 mm) in Burkina Faso'. Francesch et al.'® reported similar tarsus lengths
observed in cocks (73 mm) to those of subjects on the control diet (THOS 0%) and females (58 mm) to
that of chickens having received the powder from THOS. These values were obtained by these
authors’previous studies in a scavenging system where the animals move constantly in search of food in
the environment. Indeed, the stray food habit is mainly captured around the dwelling huts and composed
mainly of crop residues and supplemented with animal proteins such as earthworms, insects and other
corpses.

However, the average tarsus diameter (6.26 to 8.09 mm) was lower than that found by Lyde et al’
(12.03 mm) on local chickens from the same locality and in Spain 1.27+0.013 cm in the Penedesenca
partridge and 1.3£0.013 cm in the Empordanesa blonde hen.

Breast measurements reveal that chickens fed 5% THOS and those fed 10% THOS had greater muscle
development than chickens raised on 0% THOS and those raised on 15% THOS between 12 and 16 weeks
of age. However, the trends changed with age and for the most part muscle development was either
greater with the control diet or about the same as with THOS 5%. However, chickens reared with
THOS 5% grew faster than chickens reared with the other experimental feeds. At maturity (30th week) the
chickens having consumed the THOS 5% ration presented a better development of the breast bone, part
appreciated by the consumers. Chickens on the 5% THOS ratio showed a significantly greater mean keel
length of 7 mm than those on 10% THOS and 15% THOS at 30 weeks of age. This study highlighted the
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effect of food on the development of domestic animals, especially local chickens during their growth.
The feed containing 5% THOS powder has been ideal for ensuring proper muscle growth and
development. The present experiment can be proposed in other livestock speculations.

CONCLUSION

This study showed that supplementation with Thonningia sanguinea powder in the feed allows the growth
of the local chicken both from the point of view of the muscles and the skeleton. Given the low rate of
incorporation of THOS to stimulate muscle development in local chickens and given its availability in
nature, the use of feed supplemented with 5% THOS can be encouraged in poultry farming. The effect of
the incorporation of the ratio on the morphometric parameters remains even less targeted by the studies.
Thus, these studies can also be encouraged in order to understand the development of chickens during
their growth.

SIGNIFICANCE STATEMENT

Research on domestic animal feeding involving local chicken has always been a worrying subject in
scientific work. In fact, several studies have advanced to implement efficient rations at lower cost.
However, the evaluation of the performance of these rations was mainly focused on zootechnical
parameters. Thus, the present study will contribute to describing the different conformational
modifications of chickens during the breeding phases in order to better understand their adaptations to
the tropical environment and to valorize the country’s natural bioressources. The natural resources
available across the country can help increase domestic poultry production. This study will make it possible
to increase the production of breeder’s mainly in rural areas and therefore contribute to the fight against
poverty.

REFERENCES

1. Ouedraogo, B., B. Bale, S.J. Zoundi and L. Sawadogo, 2015. Characteristics of village poultry faring and
influence of improvement techniques on its zootechnical performances in the Sourou Province,
North-West Region of Burkina Faso. Int. J. Biol. Chem. Sci., 9: 1528-1543.

2. Kouakou, N.D.V., C.E.M. Angbo-Kouakou, N.E. Assidjo and J.F. Grongnet, 2015. Incentive strategies
for the practice of breeding guinea pigs (Cavia porcellus L.) in Ivory Coast. Int. J. Biol. Chem. Sci.,
9: 664-678.

3. Ducrot, C, D. Fric, A.C. Lalmanach, V. Monnet, P. Sanders and C. Schouler, 2017. Prospects for
antimicrobial therapeutic alternatives to antibiotics in livestock farming. INRA Prod. Anim., 30: 77-88.

4. Batimsoga, B.B., S.B. Ayssiwede, E. Talaki, B.B. Dao, Y. Lombo and K.E. Kpemoua, 2020. Nutritional value
and effects of incorporation of termite meal (Macrotermes sp.) into feed on the growth performance
of local chicks in Togo. Life Sci. Earth Agron., 8: 81-89.

5. Ouedraogo, B., Z.S. Nikiema, J. Sanou and J.S. Zoundi, 2021. Study of the supplementation of turmeric
powder as a growth-promoting phytobiotic in chicken feed in Burkina Faso. Int. J. Biol. Chem. Sci.,
15: 1756-17609.

6. Ouattara, S, V.M.C. Bougouma-Yameogo, AJ. Nianogo and H. Ouedraogo, 2014. Effects of
substitution of roasted soybean (Glycine max) seeds with cowpea (Vigna unguiculata) seeds and of
dietary protein level on zootechnical performance and economic profitability of chicken farming.
J. Breed. Vet. Med. Trop. Countries, 67: 23-33.

7. Adouko, S.J., O.A.U.G. Guedegbe, O.H.F. Ohouko, S.A.S. Soha, AK.l. Youssao and T.J. Dougnon, 2021.
Effects of Moringa oleifera substituted for soybean meal in laying hens. Livest. Res. Rural Dev., Vol. 33.

8. Ahouchi, S.V,, AN. Sika, LA. N'dri and J.D. N'Guessan, 2022. Evaluation of the effect of extract of
Thonningia sanguinea (THOS) has various rates of incorporation on the zootechnical local hen
performances (Gallus gallus domesticus) in Cote d'lvoire. Int. J. Biol. Chem. Sci., 16: 1593-1607.

https://doi.org/10.3923/crps.2024.27.33 | Page 32



10.

11.

12.

13.

14.

15.

16.

Curr. Res. Poult. Sci,, 14 (1): 27-33, 2024

Lyde, N.A, K.B.H. Wenceslas, F. Nambaté and A.G.A. Béatrice, 2018. Effect of genotype on
morphometric traits and body temperature of three genotypes of chicken (Gallus gallus domesticus)
raised in the humid tropical stressful environment. Int. J. Adv. Res., 5: 1489-1498.

Guni, F.S.,, AM. Katule and P.A.A. Mwakilembe, 2013. Characterization of local chickens in selected
districts of the Southern highlands of Tanzania: Il. Production and morphometric traits. Livest.
Res. Rural Dev., Vol. 25.

Hassaballah, K., V. Zeuh, LY. Mopate and M. Sembene, 2015. Morpho-Biometrical characterization of
local chicken (Gallus gallus) in three agro-ecological zones of Chad. Livest. Res. Rural Dev., Vol. 27.
Keambou, T.C,, Y. Manjeli, J. Tchoumboue, A. Teguia and R.N. Iroume, 2007. Morphobiometrical
characteristics of local chicken genetic resources from the Western Highlands of Cameroon
[In French]. Livest. Res. Rural Dev., Vol. 19.

Mahammi, F.Z, S.B.S. Gaouar, N. Tabet-Aoul, M. Tixier-Boichard and N. Saidi-Mehtar, 2014.
Morpho-biometric characteristics and breeding systems of local chickens in Western Algeria (Oranie).
Cah. Agric., 23: 382-392.

Pinde, S., A.S.R. Tapsoba, M. Sanou, F.G. Traore and RW. Ouedraogo et al., 2020. Morpho-biometric
profiles of the local hen of Burkina Faso [In French]. Int. J. Bio. Chem. Sci., 14: 2240-2256.
Yapi-Gnaore, C.V.,, N.E. Loukou, ASP. N'Guetta, B. Kayang and X. Rognon et al, 2010.
Phenotypic and morphometric diversity of local chickens (Gallus gallus) from two agroecological
zones of Cote d'Ivoire. Cah. Agric., 19: 439-445.

Francesch, A, I. Villalba and M. Cartafia, 2011. Methodology for morphological characterization of
chicken and its application to compare Penedesenca and Empordanesa breeds. Anim. Genet. Resour.,
48:79-84.

https://doi.org/10.3923/crps.2024.27.33 | Page 33



