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Abstract | A controlled feeding trial was conducted to evaluate the effects of supplementing Arachis pintoi in the
basal concentrate diet of growing Guinea fowls. A total of 150 six-week-old birds were randomly assigned to five
dietary treatments in a completely randomized design, with three replicates per treatment and ten birds per replicate.
'The treatments included a control group fed 100% commercial concentrate (Conc.100), and four experimental groups
where the concentrate was reduced by 10%, 15%, 20%, and 25% (Conc.90, Conc.85, Conc.80, and Conc.75), with
Arachis pintoi offered ad libitum in all but the control. The trial lasted 10 weeks and measured feed intake, growth
performance, nutrient and energy consumption, and economic efliciency. The Conc.85 diet, which included 85%
concentrate and ad libitum Arachis pintoi, emerged as the most effective treatment. Birds in this group recorded a dry
matter intake of 102.4 g/day, crude protein intake of 27.4 g/day, ether extract intake of 5.9 g/day, and metabolizable
energy intake of 275.2 kcal/day. This treatment also supported an average daily weight gain of 22.8 g/day, final body
weight of 1,054 g, and carcass yield of 69.2%, values comparable to the control group but achieved at lower feed
costs. The Conc.85 group demonstrated the highest feed cost savings and superior economic return per bird, without
compromising performance. These findings indicate that replacing 10.0-15.0% of concentrate with Arachis pintoi offers
a cost-effective strategy for maintaining optimal growth and maximizing returns in Guinea fowl production.
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INTRODUCTION

Guinea fowl (Numida meleagris) are increasingly valued
in poultry production due to their high-quality meat,
characterized by elevated protein content, essential fatty
acids,low cholesterol,and game-like flavour (Moreki, 2009).
However, feed expenses typically account for 60-80% of
total production costs, representing a major constraint to
the economic viability of Guinea fowl farming (Adeyemo
et al., 2006). To improve profitability and sustainability,
identifying cost-effective, locally available feed resources

is essential. Guinea fowl exhibit a strong preference for
green forages, which can significantly contribute to their
nutrient intake (Moreki, 2005). The Mekong Delta offers
abundant forage resources that remain underutilized in
commercial poultry diets. Previous study has demonstrated
the potential of green forages such as water hyacinth and
Ipomoea aquatica to partially replace concentrate feed
without compromising growth performance (Linh, 2011).
Arachis pintoi, a high-protein leguminous ground cover
(16-22% CP), is widely grown in the Mekong delta of

Vietnam and has shown promise as a forage crop in rabbits
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(Dong and Thu, 2023a). This study aims to evaluate the
effects of Arachis pintoi supplementation on feed intake,
growth performance, and economic efficiency in meat-type
Guinea fowl, thereby contributing to the development of
more sustainable feeding strategies for smallholder poultry
systems in the Mekong Delta.

MATERIALS AND METHODS

LOCATION AND TIME

'The experiment was conducted in 2023 at the Experimental
Animal Farm located in the Binh An area, Long Hoa
ward, Binh Thuy district, Can Tho city. Feed samples were
analyzed at the Laboratory of the Animal Science Faculty
of Agriculture University.

EXPERIMENTAL ANIMALS

The experimental birds were medium-line p z' Xurebred
Guinea fowls, originating from a parent stock imported
from Hungary. The birds were produced and then,
introduced into the experiment at the beginning of the 6th
week of age, with an initial body weight ranging from 419
to 428 grams.

EXPERIMENTAL DESIGN

A total of 150 Guinea fowls were arranged in a completely
randomized design (CRD) with five dietary treatments,
corresponding to five different feed formulations. The
control diet consisted of 100% concentrate (Conc.100).
In the remaining four treatments, the level of concentrate
teed was reduced by 10%, 15%, 20%, and 25% relative to
the control (resulting in Conc.90, Conc.85, Conc.80, and
Conc.75), while Arachis pintoi forage was provided ad
libitum. There were three replications per treatment, with
10 birds per replicate unit.

The CONSORT-style flow diagram for guinea fowl

assignment experment.
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Table 1: Feed ingredient composition of the concentrate

diet (% of DM).
Feed

Broken rice

Feed

Broken rice

Soybean meal Soybean meal
Fish meal Fish meal
Rice bran Rice bran
Bone meal Bone meal
Total Total

Note: Premix, minerals, and vitamins were added at a rate of
0.3% in the concentrate diet.

Table 2: Chemical composition and nutritional values of
concentrate used in the experiment (%, DM).

Item (%) Concentrate
DM 87.7
OM 93.2
CP 20.1
EE 5.16
CF 4.14
NDF 10.4
ADF 6.68
Ash 6.83
ME (MJ/kg DM) 12.6

HOUSING AND FEEDING

Birds were kept in elevated wire-mesh cages (1.2 m?/
unit). The concentrate diet (20% CP, 12.6 M]J/kg DM) was
formulated from broken rice, soybean meal, fish meal, rice
bran, and bone meal (Table 1). Arachis pintoi was chopped
and fed fresh. Feed and forage were offered twice daily in
separate feeders at 08:00 and 16:00; refusals were collected
daily to calculate intake. Water was provided ad /ibitum
throughout the trial.

Figure 1: Arachis pintoi.

FEED CHEMICAL ANALYSIS

Feed samples were analyzed for chemical composition
prior to the experiment (Table 2). Chemical composition
of feed samples including dry matter (DM), organic matter
(OM), crude protein (CP), ether extract (EE), and ash was
analyzed following AOAC (1990) procedures. Neutral
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detergent fiber (NDF) and acid detergent fiber (ADF)
were determined according to Van Soest ez a/. (1991), and
metabolizable energy (ME) was estimated by the formula
(Janssen, 1989) as the followings: Broken rice and rice
bran: ME = (46.7 x DM) — (46.7 x Ash) — (69.55 x CP)
+ (4295 x EE) - (81.95 x CF), fish meal: ME = (35.87 x
DM) - (34.08 x Ash) + (42.09 x EE) and soybean meal
ME-= (36.63 x CP) + (77.96 x EE) + (19.87 x NFE).

o

Figure 2: Guinea fowls fed 4. pintoi.

MEASUREMENTS

Body weights were recorded at the start, weekly, and at the
end of the 10-week trial. Measured parameters included
daily feed and nutrient intake (g/bird/day), final live weight,
weight gain (g), feed conversion ratio (FCR) and survival
rate. At the end of the experiment, representative live
weight four birds (sexual balance) per experimental unit,
were slaughtered for the evaluation of meat production.
Carcass value and meat quality were assessed, and body
measurements were recorded following the methodology
described by Salomon (1996). Economic efficiency was
evaluated based on total costs and income per treatment.
Total cost included expenses for chicks, housing, feed, and
veterinary care, while total income was calculated from the
market value of birds at the end of the trial.

STATISTICAL ANALYSIS

Data were processed using Excel (2018) and subjected to
analysis of Variance (ANOVA) using Minitab 18.1 (2017).
Treatment means were compared using Tukey’s test at a
5% significance level.

RESULTS AND DISCUSSION

CHEMICAL COMPOSITION OF EXPERIMENTAL FEEDS
Chemical composition of feeds used in the experiment is

presented in Table 3.

The chemical composition of Arachis pintoi showed
a relatively low dry matter (DM) content (19%) but

moderate crude protein (CP) concentration (17.3%) and

metabolizable energy (ME) of 9.03 MJ/kg DM. These
values are consistent with previous finding (Dong and
‘Thu, 2018), who reported 17.5% CP and 9.02 MJ/kg DM
when 4. pintoi was evaluated as a forage supplement for
rabbits. These results indicated that 4. pintoi demonstrates
potential as a green forage supplement due to its sufficient
protein content and energy level, supporting its use as
a partial replacement for conventional concentrates in
poultry production systems (Moreki and Tiroesele, 2014;
Ravindran ez a/., 2016).

Table 3: Chemical composition and metabolizable energy
(ME) of feed ingredients used in the experiment (% dry

matter basis).

Item Broken Rice Soybean Fish Bone 4.

rice bran meal meal meal pintoi
DM 86.7 87.5 872 925 923 19.0
OM 99.1 90.3 93.0 752 359 893
Cp 8.9 11.6 41.6 450 21.7 173
1513, 2.86 12.9 3.06 12.6 5.0 3.50
CF 0.70 11.0 5.00 13.5 0.56 13.2
NDF 7.8 229 142 102 45 51.0
ADF 4.9 16.2 10.2 490 3.4 303
Ash 0.90 9.70 7.00 248 641 10.7
ME (MJ/ 14.0 10.6 11.3 10.1 5.46 9.03
kgDM)

DM: dry matter; OM: organic matter; CP: crude protein; EE:
ether extract; CF: crude fiber; NDF: neutral detergent fiber;
ADF: acid detergent fiber; ME: metabolizable energy (Janssen,
1989).

FEED AND NUTRIENT INTAKE OF GUINEA FOWLS
'The nutrient and energy intake of Guinea fowl in different
treatments is showed in Table 4.

The results demonstrate that the inclusion of Arachis pintoi
(4. pintoi) forage significantly influenced feed intake
patterns in Guinea fowls. As the proportion of concentrate
teed decreased, birds significantly increased their intake
of fresh A. pintoi, suggesting a compensatory mechanism
to meet their nutritional requirements. This substitution
effect aligns with the findings of Abbas ¢z a/. (2020), who
observed similar adaptive behavior in poultry offered mixed
diets with forage inclusion.

The highest dry matter (DM) intake was recorded in
the Conc.100 group (63.1 g/bird/day), which gradually
declined to 54.5 g/bird/day in the Conc.75 group (P
< 0.05). Despite this reduction, total DM intake in all
treatments exceeded the 45.6 g/bird/day reported by Saina
(2005), indicating that A. pintoi can support comparable
or improved feed intake levels when partially replacing
conventional concentrate. Crude protein (CP) intake
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Table 4: Daily feed and nutrient intake of guinea fowls (g/bird/day).

Item Treatment +SE P
Conc.100  Conc. 90 Conc. 85 Conc. 80 Conc. 75

Conc. (DM) 63.1° 57.1% 53,80 50.5b 47.3¢

A. pintoi (fresh) - 24.1° 31.2%® 36.1% 37.9% 2.67 0.001
A. Pintoi (DM) - 4.57° 5.92%® 6.85% 7.2% 0.509 0.001
Total DM 63.1* 61.2° 59.7%® 57.3% 54.5b 1.45 0.011
OM 58.8° 57.2¢ 55.4% 53.2% 50.5° 1.36 0.011
CP 12.72 12.3 11.8® 11.3° 10.8¢ 0.294 0.007
EE 3.25° 3.10® 2.982b¢ 2.84b¢ 2.69¢ 0.076 0.003
CF 2.61° 2.96% 3.01%® 2.99® 2.91b 0.074 0.019
NDF 6.57° 8.27* 8.62¢ 8.74 8.06* 0.250 0.001
ADF 4.22b 5.27¢ 5.49* 5.56* 5.472 0.157 0.001
Ash 4.31 4.38 4.30 4.18 4.00 0.102 0.137
ME (MJ/kgDM) 0.796* 0.761® 0.731%¢ 0.698"< 0.662¢ 0.019 0.004

Different superscript letters within rows indicate significant differences (P<0.05). Conc.: concentrate feed, 4. pintoi:

Arachis pintoi.

followed a similar trend, with significantly higher values
in Conc.100-85 groups (12.7-11.8 g/bird/day) and the
lowest in Conc.75 (10.8 g/bird/day). These values were
slightly higher than the CP intakes reported by Cuong
(2011), who documented 11.3-11.4 g/bird/day for Guinea
fowls aged 5-15 weeks. The increased protein intake in
our study likely reflects the relatively high CP content of
A. pintoi forage (17.3%), consistent with reports by Truc
(2012) and validated by recent compositional analyses of
tropical legumes (Nguyen ez a/., 2023).

Fiber intake, particularly neutral detergent fiber (NDF)
and acid detergent fiber (ADF), was significantly higher
in treatments incorporating A. pintoi (P < 0.01). This
is expected due to the higher fiber content of legumes
compared to concentrate feed. Metabolizable energy (ME)
intake declined significantly from 0.796 M]/bird/day in
the Conc.100 group to 0.662 M]J in the Conc.75 group (P
< 0.05), consistent with the lower energy density of forage
compared to concentrate. This finding is in agreement with
Janssen (1989) who emphasized the critical role of energy-
dense diets in sustaining growth performance in poultry.

The inclusion of Arachis pintoi forage significantly
influenced feed intake patterns in Guinea fowls. As the
level of concentrate feed decreased, birds increased their
consumption of fresh A. pintoi, indicating a compensatory
response to maintain nutrient intake. This substitution
effect is consistent with findings by Abbas ez a/. (2020),
who reported similar adaptive behavior in poultry offered
forage-based diets.

Overall, 4. pintoi forage can effectively replace up to 20%
of concentrate in Guinea fowl diets without compromising

DM or CP intake. Beyond this level, nutrient and energy
intakes decline, potentially affecting performance. These
results support the integration of locally available forages
to reduce feed costs and improve sustainability in poultry
systems (Makkar, 2020; Adekiya ez al., 2021).

GROWTH PERFORMANCE AND FEED CONVERSION

The results presented in Table 5 show a significant
influence of dietary treatment on daily weight gain and
final live weight of Guinea fowls (P < 0.05), while feed
conversion ratio (FCR) remained statistically unaffected
(P > 0.05). Birds in the Conc.85-100 treatments exhibited
the highest weight gains (17.7-18.1 g/day), significantly
greater than those in Conc.80 and Conc.75, with the
lowest gain observed in Conc.75 (16.6 g/day). These
findings indicate that partial replacement of concentrate
with Arachis pintoi forage up to 15% does not compromise
growth performance. This is likely attributable to higher
nutrient intakes, especially of DM, CP, and ME in the
higher concentrate groups (Table 4).

'The recorded daily weight gains are comparable to the 18.3
g/day reported by Huynh (2011), and exceed the 12.3 g/
day; 16.2-17.3 g/day, observed by Saina (2005) and Dong
and Thu (2023b), respectively, for Guinea fowls under
traditional feeding systems. Final live weights followed a
similar pattern. The highest weights were observed in the
Conc. 85-100 groups (1546-1566 g), while the Conc.75
group showed a significantly lower final live weight
(1463 g; P < 0.05). Although numerical differences were
observed in FCR (ranging from 3.30 to 3.55), these were
not statistically significant (P > 0.05), suggesting that
partial substitution of concentrate with A. pintoi did not
compromise feed efficiency. The CP per kg of weight gain
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Table 5: Daily weight gain, final live weight, and feed conversion ratio (FCR) of Guinea fowls in experiment.

Item
Conc. 100 Conc. 90

Initial weight (g/bird) 419 426
Final weight (g/bird) 1546® 1559*
Weight gain (g/bird/day) 17.7% 18.0?
FCR 3.55 3.43

CP per gain (g/kg) 751 682

ME per gain (M]/kg) 44.8 42.3
CP/ME 16.0¢ 16.1°

Means in the same row with different superscripts (a, b, ¢) differ significantly at P < 0.05.

Table 6: Carcass values and internal organs of Guinea fowls over experimental treatments.

Item
Conc.100 Conc.90

Live weight, g 1577 16107
Carcass weight, g 1.106® 1.137
Carcass yield, % 70.1 70.6
Breast meat weight, g 254> 272¢
Breast meat yield, % 23.0 23.9
Thigh meat weight, g 285 292:
Thigh meat yield, % 25.8 25.7
Small intestine length, cm 95.7 91.4
Large intestine length, cm 13.2 12.9
Cecum length, cm 15.2 14.9

Treatment +SE P
Conc. 85 Conc. 80 Conc. 75
427 424 428 3.71 0.532
1566* 15140 1463¢ 8.61 0.001
18.1* 17.3b 16.6¢ 0.124  0.001
3.30 3.32 3.30 0.089 0.243
655 565 652 17.6 0.115
40.4 40.4 40.1 1.79 0.540
16.2® 16.2® 16.3* 0.022 0.001
Treatment +SE P
Conc. 85 Conc. 80 Conc. 75
1606* 1528 1489° 23.6 0.019
1.1442 1.070% 1.027° 20.5 0.012
71.2 70.3 69.0 0.71 0.314
277 252 232b 8.53 0.027
24.2 23.5 22.6 0.51 0.224
298¢ 271® 256P 7.93 0.025
26.0 25.3 24.9 0.57 0.659
94.0 97.7 91.3 4.26 0.797
13.0 12.8 12.1 0.84 0.909
15.0 14.6 14.5 0.45 0.865

Means in the same row with different superscripts (a, b) differ significantly at P < 0.05.

decreased from 751 g in Conc.100 to 565 g in Conc.80,
although differences were not statistically significant
(P > 0.05). This suggests improved protein efficiency in
treatments with moderate forage inclusion. Likewise, ME
consumption per kg of gain decreased as concentrate levels

declined.

'The CP-to-ME ratio (g/M]) increased significantly (P <
0.01) from 15.95 in Conc.100 to 16.27 in Conc.75. This
indicates a relative shift toward more protein-dense energy
utilization in the higher-forage diets. Given that 4. pintoi
contains moderate CP (17.3%) and high fiber (NDF:
51%), its inclusion likely enhanced protein supply while
diluting dietary energy, as observed in previous studies

(Makkar, 2018; Adekiya ez al., 2021).

These findings collectively support the feasibility of
incorporating Arachis pintoi into Guinea fowl diets at
levels of up to 15-20% replacement of concentrate,
without adverse effects on growth performance. Similar
strategies to integrate legume forages into poultry systems
for improved sustainability have been endorsed by Makkar
(2020); Alemayehu ez al. (2020) and recent works on

indigenous feed resources in tropical systems (Nguyen 7

al., 2023), who emphasized the role of leguminous forages
in improving the resilience and cost-effectiveness of
poultry production.

CARCASS TRAITS EVALUATION

The highest carcass weight was observed in the Conc.90
and Conc.85 treatments (Table 6), while the lowest was
in the Conc.75 treatment (P < 0.05). Similarly, breast
meat and thigh meat weights were lowest in the Conc.75
treatment and highest in the Conc.85 treatment (P <
0.05). The obtained values for carcass weight, breast meat,
and thigh meat weight, along with carcass yield and breast
meat yield, were consistent with findings by Nhan (2012)
in Guinea fowls, where carcass weight ranged from 1,036
-1,113 g, breast meat weight from 245-267 g, thigh meat
weight from 255-276 g, carcass yield from 71.8-72.6%,
and breast meat yield from 23.2-23.9%.

NUTRIENT COMPOSITION OF GUINEA FOWL MEAT IN
THE EXPERIMENT

The nutrient composition of Guinea fowl meat over the
experimental treatments (Table 7) showed no significant
differences in dry matter (DM), organic matter (OM),
crude protein (CP), ether extract (EE), or ash content (P >
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0.05).This indicates that varying levels of 4. pinzoi inclusion
in the diet did not affect the nutritional profile of the meat.
These results align with previous study (Cuong, 2011),
suggesting that the protein and fat content in Guinea fowl
meat remain stable despite dietary changes. The content
of DM, CP and EE, ranging from 25.6-26.6%; 20.8% -
22.2% and 1.69-2.03%, respectively, aligns with findings
from Nhan (2012); Hai and Dong (2014). Ash content
also remained stable across treatments, supporting the
conclusion that dietary adjustments, including 4. pintoi,
do not significantly affect meat quality. These findings
indicate that 4. pintoi can be incorporated into Guinea
fowl diets without compromising meat quality, offering a
viable alternative feed ingredient for producers.

Table 7: The nutrient composition of Guinea Fowl meat
(% in fresh form).

Item. Treatment +SE P
% Conc. Conc. Conc. Conc. Conc.
100 90 85 80 75

DM 26.6 256 264 259 263 0.35 0.340
OM 981 982 97.8 981 975 028 0.142
CP 215 218 208 222 213 053 0.492
EE 1.80 1.69 191 2.03 1.71 0.20 0.426
Ash 191 185 222 190 249 0.27 0.136

‘Throughout the rearing period, Guinea fowls exhibited a
high survival rate and good growth performance. Between
6 and 15 weeks of age, there were virtually no incidences
of disease, and the survival rate remained at 100% across
all five experimental treatments. This suggests that Guinea
towls are well-adapted to the climate conditions of the
Mekong Delta and possess strong disease resistance.

In overall the improvement of final live weight, daily weigh
gain and carcass yield without compromising the meat
quality by A. pintoi supplementation in the Conc. 85 and
90 treatments could be impacted by the mechanisms of
nutritional balancing, intake optimization, protein and
energy supplementation, fiber-mediated digestion and
better gut health, which were indicated by Lisanne ez a/.
(2016), Sossidou ez al. (2015), Tufarelli ef a/. (2018) and
Sojinou ez al. (2024).

EcoNoMIC ANALYSIS

Economic analysis (Table 8) revealed that the highest total
expenses were observed in the Conc.100 treatment, while
the lowest costs were found in the Conc.75 treatment due
to differences in feed cost. Despite this, the highest income
from chicken sales occurred in the Conc.85 treatment,
resulting in the highest profit of 3.20 USD/chicken.
This also indicated that the Conc. 85 treatment could be
considered for recommendations with more utilization of

locally cheap 4. Pintoi in the remote villages.

Table 8: The economic analysis of the Guinea fowl
supplemented Acrachis pintoi (USD/bird).

Item Treatment

Conc. Conc. Conc. Conc. Conc.

100 90 85 80 75
Total cost 461 449 443 436 4.28
Concentrate 1.61 146 139 132 124
A. pintoi 0 0.036 0.038 0.039 0.042
Vet med.+ Vaccin 020 020 020 020 0.20
Chick 2.80 2.80 280 2.80 2.80
Total income 731 741 745 719 6.99
Profit 270 292 3.02 284 271
% profit to Conc. 100 100 108 112 105.2 100.5

Price: Concentrate feed (0.32 USD/kg), 4. pintoi (0.024), chick
(2.80 USD/chick) and live chicken (4.40 USD/kg).

CONCLUSION AND
RECOMMENDATION

Arachis pintoi is a viable green feed ingredient for Guinea
fowl diets. Reducing concentrate feed by 10.0-15.0% and
incorporating 4. pintoi in the diet improves weight gain,
final live weight, and carcass traits of the Guinea fowl
while yielding the highest profit. This suggests A. pintoi as
an economically feasible and nutritionally beneficial feed
option for Guinea fowl production.

ACKNOWLEDGEMENT

The experiment is supported by funding and facility
management of the Experimental Farm Nam Can Tho
and feed analysis is facilitated at the Laboratory of the
Dept. of Animal Science of College of Agriculture of Can
'Tho University.

NOVELTY STATEMENT

This research work could be the first one to feed poultry
Arachis pintoi for seeking the novelty in poultry sciences.

AUTHOR’S CONTRIBUTION

NTKD  conceived, designed and performed the
experiments, analyzed the data. NTKD and NVT wrote
the paper. All authors reviewed and approved the final
manuscript.

GENERATIVE Al AND AI-ASSISTED TECHNOLOGY
STATEMENT
No generative Al or Al-assisted technologies were used

December 2025 | Volume 13 | Issue 12 | Page 2800

%0 .
Qals Links
OResearchers



OPEN aACCESS

Advances in Animal and Veterinary Sciences

in this research, analysis, writing, or preparation of this
manuscript. All content of it was done by the authors.

CONFLICT OF INTEREST
The authors have declared no conflict of interest.

REFERENCES

Abbas TEE, Ahmed ME, Elamin KM, Fadlalla IMT (2020).
Effect of feeding forage-based diets on feed intake and
performance of poultry under semi-arid conditions. Livest.
Res. Rural Dev., 32(5): Article #683.

Adekiya AO, Agbede TM, Olayanju A, Dunsin, Adeyeye SAO
(2021). Evaluation of forage legumes as feed alternatives in
poultry production: Implications for sustainable agriculture.
Poult. Sci., 100(2): 101-110.

Adeyemo Al Oyejola O, Afolayan TA (2006). Performance of
guinea fowl (Numida meleagris) fed varying protein levels. J.
Anim. Sci., 5(6): 519-522.

Alemayehu T, Getachew G, Mekuriaw Z, Tadesse M (2020).
Utilization of forage legumes in smallholder poultry systems.
Trop. Anim. Health Prod., 52: 157-165.

AOAC (1990). Official methods of analysis (15™ ed.) Association
of Official Agricultural Chemists Washington DC, 1: 69—
90. https://www.aoac.org

Cuong DH (2011). Effect of different levels of crude protein in
diet on growth performance and nutrient digestibility of
Guinea fowls. Master’s thesis, Can Tho University.

Dong NTK, Thu NV (2018). Effect of replacing Arachis pintoi
for Brachiaria mutica in diets on feed utilization, nutrient
digestibility, growth rate and carcass value of Californian
rabit. J Ani. Sci Technol., 83: 50-60.

Dong NTK, Thu NV (2023a). Effect of incremental Arachis
pintoi levels to improve dietary protein and reproductive
performance of Californian rabbit. Livest. Res. Rural Dev.,
35: Article #21. Retrieved April 23, 2025, http://www.Irrd.
org/lrrd35/3/3521ntkd.html

Dong NTK, Thu NV (2023b). Effect of adding benefit
microorganismsand enzymesindiets ongrowth performance,
carcass traits and intestinal health of Guinea Fowls (Numidia
meleagris). Adv. Anim. Vet. Sci., 11(5): 784-790. https://doi.
org/10.17582/journal.aavs/2023/11.5.784.790

Hai ND, Dong NTK (2014). Effect of different dietary
Metabolizable energy on nutrient intake, growth rate
and meat quality of growing Guinea fowls. J. Anim. Sci.
Technol., 49: 23-32.

Huynh TNN (2011). Utilization of pangasius fish by-products
in diets for guinea fowls during the meat production phase.
Master’s thesis, Faculty of Agriculture and Applied Biology,
Can Tho University.

Janssen WWMMA (1989). European table of energy values
for poultry feedstuffs. 3 ed. Beekbergen, Netherlands:
Spelderholt Center for Poultry Research and Information
Service. European Federation of Branches of the World’s
Poultry Science Association. Working Group nr. 2
(Nutrition). Subcommittee Energy (Beekbergen), pp. 104.
https://books.google.com.vn/books/about/European_

Linh NTT (2011). Study on Water Spinach (Ipomoea aquatica)
consumption and nutrient digestibility in diets of medium-
line guinea fowls for meat in Can Tho. Master’s thesis,
Faculty of Agriculture and Applied Biology, Can Tho
University.

Lisanne MS, Rodenburg TS, Reubens B, Aert J, Duuenne B,

Tuytens FAM (2016). Effects of free-range access on
production parameters and meat quality, composition and
taste in slow-growing broiler chickens. Poult. Sci., 95(12):
2971-2978. https://doi.org/10.3382/ps/pew226

Makkar HPS (2018). Quality control and safety of feedstuffs in
smallholder poultry systems. Anim. Feed Sci. Technol., 237:
20-30.

Makkar HPS (2020). Animal nutrition strategies and options
to reduce the use of antimicrobials in animal production.
Rome: Food and Agriculture Organization of the United
Nations (FAO).

Minitab (2017). Minitab reference manual release 18.1, Minitab
Inc., https://www.minitab.com

Moreki JC (2005). Guinea fowl production. Poultry and Rabbits
section, division of non-ruminants, department of animal
production, Private Bag 0032, Gaborone, Botswana.

Moreki JC (2009). Guinea fowl production. Reach Publishers,
Wandsbeck, South Africa, pp. 7-31.

Moreki JC, Tiroesele B (2014). Poultry waste management
practices in selected villages in Botswana. Int. J. Curr.
Microbiol. Appl. Sci., 2(7): 240-248. https://www.ijcmas.
com/vol-2-7/John%20Cassius%20Moreki%20and%20
Teto%20Keaikitse.pdf

Nguyen LT, Pham HV, Tran MD, Le QT (2023). Potential of
tropical legumes in poultry feeding strategies. Livest. Res.
Rural Dev., 35(1). http://www.lrrd.org/lrrd35/1/nguy35101.
html

Nhan NT (2012). Survey on growth, productivity, and meat
quality of different breeds of chickens in long an Province.
Master’s thesis, Faculty of Agriculture and Applied Biology,
Can Tho University.

Ravindran V, Tancharoenrat P, Zaefarian F, Ravindran G (2016).
Digestive physiology and factors influencing nutrient
utilization in poultry. Anim. Feed Sci. Technol., 213: 1-17.
https://doi.org/10.1016/j.anifeedsci.2016.01.012

Saina SK (2005). Growth and feed conversion in Guinea fowls
fed different feed combinations. Trop. Anim. Health Prod.,
37: 523-528. https://link.springer.com/article/10.1007/
$11250-005-0621-2

Salomon FV (1996). Allgemeines Bauprinzip und aeussere
Anatomie der Voegel In Lehrbuch der Gefligelanatomie
(Hrsg F-V Salomon) Gustav Fischer Verlag Jena Germany,
pp- 19-25

Sodjinou BD, Leno PF, Millimono G, Akpavi S, Tona KF (2024)
Prebiotic effects of Talinum triangulare and Mangifera
indica on slow growing broiler chickens (SASSO). https://
doi.org/10.1016/j.heliyon.2024.e25557

Sossidou, EN, Dal Bosco AD, and Castellini C (2015). Effects
of pasture management on poultry welfare and meat
quality in organic poultry production systems. World’s
Poult. Sci. J., 71(2): 375-384. https://doi.org/10.1017/
S0043933915000379

Truc BT (2012). Effect of replacing different levels of Arachis
pintoi in a Brachiaria mutica-based diet on reproductive
performance of crossbred rabbits. Bachelor’s thesis, Faculty
of Agriculture and Applied Biology, Can Tho University.

Tufarelli V, Ragni M and Laudadio V (2018). Feeding forage in
poultry: A promising alternative for the future of production
systems. Agriculture, 8: 81. https://doi.org/10.3390/
agriculture8060081

Van Soest PJ, Robertson JB, Lewis BA (1991). Methods for
dietary fiber and nonstarch polysaccharides in relation
to animal. J. Dairy Sci., 74: 3585-3597.https://doi.
org/10.3168/jds.50022-0302(91)78551-2

December 2025 | Volume 13 | Issue 12 | Page 2801

%0 .
Qals Links
OResearchers


https://www.aoac.org
http://www.lrrd.org/lrrd35/3/3521ntkd.html
http://www.lrrd.org/lrrd35/3/3521ntkd.html
https://doi.org/10.17582/journal.aavs/2023/11.5.784.790
https://doi.org/10.17582/journal.aavs/2023/11.5.784.790
https://books.google.com.vn/books/about/European_
https://doi.org/10.3382/ps/pew226
https://www.minitab.com
https://www.ijcmas.com/vol-2-7/John%20Cassius%20Moreki%20and%20Teto%20Keaikitse.pdf
https://www.ijcmas.com/vol-2-7/John%20Cassius%20Moreki%20and%20Teto%20Keaikitse.pdf
https://www.ijcmas.com/vol-2-7/John%20Cassius%20Moreki%20and%20Teto%20Keaikitse.pdf
http://www.lrrd.org/lrrd35/1/nguy35101.html
http://www.lrrd.org/lrrd35/1/nguy35101.html
https://doi.org/10.1016/j.anifeedsci.2016.01.012
https://link.springer.com/article/10.1007/s11250-005-0621-2
https://link.springer.com/article/10.1007/s11250-005-0621-2
https://doi.org/10.1016/j.heliyon.2024.e25557
https://doi.org/10.1016/j.heliyon.2024.e25557
https://doi.org/10.1017/S0043933915000379
https://doi.org/10.1017/S0043933915000379
https://doi.org/10.3390/agriculture8060081
https://doi.org/10.3390/agriculture8060081
https://doi.org/10.3168/jds.S0022-0302(91)78551-2
https://doi.org/10.3168/jds.S0022-0302(91)78551-2

