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Article Info ABSTRACT
Article type: This study was conducted to investigate the growth pattern and evaluate the effects of
Research Article phenotype and hatch order on body weight in guinea fowl chicks from 15 to 210 days

of age. The chicks were obtained from two phenotypes, gray and bluish-gray, and from
four consecutive hatches produced by native breeding stock. The chicks were reared
under identical management and nutritional conditions, and live body weight was
individually recorded at two-week intervals. Individual data from 250 chicks were
analyzed using analysis of variance (ANOVA) and Duncan’s multiple range test in SPSS
software. The growth curve was plotted based on mean body weight, the Gompertz
Article history: m_odel was fitted, and Pe_arson 's correlation coefficients between body weight at
Received: 31 March 2026 different ages and body \{Vtht at 210 days of age were f:alculated. The results sh0\_/ved
Accepted: 12 June 2026 Fhat body weight growth in guinea fowl followed a sigmoidal pattern. Mean body weight
Published online: Spring 2026 increased from 68._51 g at 15 days of age t0 981.94 g at 120_ days and 1,289.10 g at 210
days of age. The highest growth rate was observed approximately between 30 and 135
days of age, after which the rate of weight gain decreased markedly after approximately
150 days. Fitting the Gompertz model estimated the asymptotic mature weight at
approximately 1,296.87 g. Furthermore, the correlation coefficient between body
weight at different ages and body weight at 210 days increased from 0.130 at 15 days
Keywords: Breeding, Growth to 0.692 at 135 days of age, indicating that body weight at approximately 135 days of
curve, Guinea fowl, Live weight,  age could serve as a suitable indicator for predicting final body weight. Based on these
Phenotype. findings, the period from 30 to 135 days of age represents the main phase of rapid
growth, while the period from approximately 120 to 150 days is particularly important
in terms of weight gain and economic management.
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Extended Abstract

Introduction and Objective: Guinea fow! (Numida meleagris) is an important poultry species with potential for traditional,
semi-intensive and intensive production systems. Accurate knowledge of its growth pattern from early ages to near maturity is
essential for improving production efficiency, optimizing nutrition and management, determining suitable slaughter ages, and
supporting breeding decisions. Growth-curve analysis describes changes in body weight over time, identifies phases of rapid
and slow growth, locates the inflection point, estimates asymptotic mature weight, and quantifies the influence of genetic and
environmental factors. Nonlinear models, particularly the Gompertz model, have been widely applied to poultry growth data
and have often provided realistic estimates of mature weight in guinea fowl. Despite the economic and genetic value of guinea
fowl, information on the growth trajectory of indigenous Iranian populations under local management conditions remains
limited. Direct transfer of parameters obtained from exotic or intensively selected populations may not accurately reflect the
performance of native birds. Therefore, the present study was conducted to (i) characterize body-weight growth of indigenous
guinea fowl from 15 to 210 days of age, (ii) evaluate the effects of phenotype (gray versus grayish-blue) and hatch order (four
consecutive hatches) on body weight, (iii) determine Pearson correlations between body weight at successive ages and final
weight at 210 days, and (iv) fit the Gompertz model to describe the growth trajectory and estimate biological parameters.
Materials and Methods: Keets of two phenotypes (gray and grayish-blue) were obtained from four consecutive hatches
produced by native breeding stock. All birds were reared under identical nutritional and management conditions with ad
libitum access to feed and water. Diets were formulated according to the nutrient requirements of guinea fowl based on NRC
(1994) recommendations. Individual live body weights of 250 birds were recorded at 15-day intervals from 15 to 210 days of
age. Mean body weights were calculated for each age, phenotype and hatch group, and growth curves were plotted. Effects of
phenotype and hatch order on body weight at each age were analyzed by the General Linear Model procedure followed by
Tukey's test in SPSS software (significance level P < 0.05). Pearson correlation coefficients between body weight at each age
and body weight at 210 days were calculated. Age—body-weight data (population means) were fitted to the classical Gompertz
model to estimate the asymptotic weight (4), the scaling parameter (b) and the growth-rate parameter (k), and to locate the
inflection point.

Results and Discussion: Mean body weight increased from 68.51 g at 15 days to 981.94 g at 120 days (approximately 14-fold
increase) and reached 1 289.10 g at 210 days. The most rapid phase of growth occurred between approximately 30 and 135
days of age; after about 150 days the rate of weight gain declined markedly. This sigmoidal pattern is consistent with previously
reported growth trajectories of guinea fowl. Hatch order exerted a significant effect on body weight at nearly all ages (P <
0.05) except 135 days. Hatch 2 generally showed the highest early and intermediate weights, while at later ages Hatches 2, 3
and 4 surpassed Hatch 1. Phenotype significantly affected body weight between 45 and 135 days of age, with grayish-blue
birds being heavier; the difference disappeared after 150 days and final weights of the two phenotypes were essentially
identical. The Gompertz model provided an excellent fit to the population means (R? = 0.9987). The estimated asymptotic
weight was approximately 1 297—1 375 g (depending on the exact parameterization reported), and the inflection point occurred
at about 72 days of age (weight = 505 g). These parameters confirm that maximum growth rate is reached in the middle of the
rapid-growth phase. Pearson correlations between body weight at successive ages and weight at 210 days increased
progressively with age: from 0.130 at 15 days to 0.316 at 75 days, 0.692 at 135 days, 0.824 at 150 days and 0.974 at 195 days.
Thus, body weight recorded from approximately 135 days onward constitutes a useful early indicator of final weight. From a
practical standpoint, the period 30—135 days represents the critical window for nutritional and environmental management.
The interval 120-150 days may be considered a candidate range for evaluation of economic slaughter age, although feed
intake, feed-conversion ratio, carcass yield and market prices must also be taken into account. The observed phenotypic and
hatch differences, although statistically significant at certain ages, were not large enough at final weight to justify strong
selection on phenotype alone.

Conclusion: /ndigenous guinea fowl exhibited a clear sigmoidal growth pattern characterized by rapid weight gain between
30 and 135 days and a pronounced slowing thereafter. Phenotype and hatch order influenced body weight mainly during the
intermediate growth phase; final weights converged. Body weight at about 135 days showed a strong correlation (r = 0.69)
with weight at 210 days and can therefore serve as a practical early selection criterion. The Gompertz model successfully
described the growth trajectory and provided biologically meaningful estimates of mature weight and the inflection point.
Systematic recording of body weight, phenotype, hatch and pedigree, combined with growth-curve analysis, offers a solid
foundation for future management optimization and genetic improvement programs for indigenous guinea fowl in Iran.

Keywords: Breeding, Growth curve, Guinea fowl, Live weight, Phenotype
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Table 1- Live body weight of guinea fowl at different rearing ages in hatches 1 to 4 (g)

Age (day) Hatch-1 Hatch-2 Hatch-3 Hatch-4 Total

SD N Mean SD N Mean SD N Mean SD N Sig Mean SD N
15 45.12¢ 339 17 87.47% 1345 70 64.01° 873 92 61.24° 1114 71 0001 6851 1657 250
30 105.76° 17.41 17 151.96* 2274 70 12041° 1923 88 129.70° 2548 66 0.001 131.08 26.34 241
45 23553 42.32 17 265.04* 4566 69 226.41° 33.94 84 259.48® 60.06 61 0.001 247.44 49.04 230
60 348.71° 60.63 17 398.88° 58.67 69 334.48° 4845 83 393.18% 8126 60 0.001 370.32 68.73 229
75 461.29° 5945 17 562.29° 7830 69 501.35° 65.05 83 52452 10056 60 0.001 522.81 84.48 229
90 631.76" 87.06 17 748.65° 98.06 69 643.99° 77.07 83 649.90° 116.77 60 0.001 676.17 106.59 229

105 790.24° 104.40 17 855.13* 11450 69 797.54° 104.19 83 809.83° 125.17 59 0.011 817.61 115.18 228
120 942.12° 112,95 17 1012.96° 105.61 69 964.49® 107.37 83 981.68* 127.67 59 0.027 981.94 114.42 228
135 99559 11233 17 103533 90.79 69 1036.83 103.23 82 1062.53 11250 59 0.105 1039.96 103.59 227
150 1046.00" 105.88 17 1162.54° 98.22 69 1174.32* 93.16 82 1144.10° 108.70 59 0.001 1153.27 104.47 227
165 1080.65° 109.26 17 1186.35° 94.27 69 1213.21* 90.54 82 1188.10° 102.85 59 0.001 1188.59 101.34 227
180 1055.65° 102.69 17 1216.90° 97.25 69 1245.22* 88.92 82 1208.92° 9457 59 0.001 1212.98 104.73 227
195 1137.35° 109.39 17 1255.39° 98.32 69 1318.13° 96.21 82 1275.75® 9523 59 0.001 127451 107.79 227
210 1169.24° 126.37 17 126854° 96.97 69 1346.96® 7556 46 1313.21° 72.44 33 0.001 1289.10 103.78 165
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Figure Y — Growth curve of guinea fowl from four different hatches up to 210 days of age
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Table 2- Live body weight of guinea fowl at different rearing ages in different phenotypes (gr)

Age (day) Gray Grayish Blue Total
ge (day Mean SO N Mean SD N Sig Mean SD N
15 68.95 1636 73 68.33 16.70 177 0.789 68.51 1657 250
30 129.04 2855 71 131.94 2539 170 0438 131.08 2634 241
45 237.240 4530 66 251.55 5001 164  0.045 24744 4904 230
60 352.89 66.86 66 377.38° 68.42 163  0.014 370.32 68.73 229
75 502.97° 8418 66 530.84° 8353 163 0023 522.81 84.48 229
90 652.05> 11036 66 685.93 103.77 163  0.029 676.17 106.59 229
105 784.38° 11480 66 831.14° 11291 162  0.005 817.61 11518 228
120 960.70 11609 66 990.59 11295 162  0.074 981.94 11442 228
135 101855° 10337 66 1048.75° 10271 161  0.046 1039.96 10359 227
150 114365  101.39 66 1157.22 10576 161  0.375 115327 10447 227
165 118145 9283 66 119152 10476 161  0.498 118859  101.34 227
180 1215.79 89.22 66 1211.83 11071 161  0.796 121298 10473 227
195 1277.91 9052 66 1273.11 11434 161  0.761 127451 107.79 227
210 1292.02 87.37 47 1287.94 109.96 118  0.820 1289.10  103.78 165
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Figure 2 — Growth curve of two varieties of guinea fowl, gray and grayish-blue, up to 210 days of age
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Figure 3 — Final weight curve fitted using the Gompertz model based on the research data
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Table 3- Correlation coefficients between body weight at different ages and body weight at 210 days of age

Age (day) Actualr p-value Interpretation Predicted r (Gompertz)
15 0.130 0.096 Very weak 0.085
30 0.196 0.012 Weak 0.126
45 0.193 0.013 Weak 0.178
60 0.176 0.024 Weak 0.240
75 0.316 <0.001  Weak to moderate 0.311
90 0.307 <0.001 Weak to moderate 0.390
105 0.448 < 0.001 Moderate 0.476
120 0.556 <0.001 Moderate to strong 0.566
135 0.692 < 0.001 Strong 0.658
150 0.824 < 0.001 Very strong 0.751
165 0.898 < 0.001 Very strong 0.843
180 0.903 < 0.001 Very strong 0.932
195 0.974 <0.001 Almost perfect 1.018
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Figure 4 — Weight correlation pattern at different ages with 210-day body weight based on the Gompertz model.
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Figure 5 — Comparison of live body weight at two-week intervals in guinea fowl across two different time periods and rearing systems.
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