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ABSTRACT: The goal of this work was to comparative study of the production efficiency and morphology of
Maehongson chickens at various ages versus Praduhangdum, male layer chickens and broiler. Completely
randomized design (CRD) experiments were devised using one-day-old broilers, 150 of each breed for a total of 600.
According to the breed of chickens, the experiment was divided into four groups, with each group containing 10
replications and 15 repetitions. Each group of chickens was fed the same feed. The experiment was supplied with
ad libitum water and feed. The body weight and feed intake of those chickens were recorded. The chickens'
morphology was measured. Measure and document the morphological characteristics of Maehongson chickens by
gender segregation. Praduhangdum and broiler at 5-8 weeks, 12 weeks, and 16 weeks, 3 per sex, were repeated six
times for a total of 6 per rep, and data on the crowing frequency of 16-week-old Maehongson chickens was
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collected. The results revealed that broilers had a greater ADG (32.53+2.10¢g) than Praduhangdum (17.76+0.709),
male layer chickens (9.79+0.63¢g), and Maehongson chickens (8.52+0.39¢) (P<0.001). The 5-week-old broiler had the
highest ADG based on statistical significance (P<0.001). At 16 weeks of age, Praduhangdum had average growth rates
not different from those of Maehongson chickens (P<0.001), but greater than male layer chickens (P < 0.001). Broilers
aged 0-5 weeks consumed the most food (P < 0.001), but the feed conversion ratio of 0-5-week-old broilers
(1.37+0.14) was favorable than that of other chickens (P<0.001). Maehongson chickens aged 0-16 weeks had the
same FCR as male layer chickens but were inferior to Praduhangdum (P<0.001). According to morphological studies,
female Maehongson chickens aged 5 and 16 weeks had the least less body width (P<0.001). The frequency of
crowing revealed that male Maehongson chickens with a higher crowing frequency have greater height, beak length
and body weight.

Keywords: production performances; morphometric traits; Maehongson chicken; Praduhangdum; male layer
chickens; broiler
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Table 1 Average initial weight (IW), Average final weight (FW) and Average daily gain (ADG) of Maehongson chickens

comparing Praduhangdum, male layer chickens, and broiler (mean + SD)

ltems
Maehongson Praduhangdum Male layer Broiler P-value
chickens chickens
Age (weeks) 16 16 16 5 -
W (g) 28.84+0.78° 39.02+0.77° 40.14+1.53" 58.33+1.53° P<0.001
FW (¢) 974.52+43.07¢ 2,011.01+76.88° 1,127.29+69.36" 1,164.27+70.61° P<0.001
ADG (g/day) 8.52+0.39" 17.760.70° 9.79+0.63° 32.53+2.10° P<0.001

Means in a same column followed by the different letters are significantly different (P<0.05)

Table 2 Average daily gain (g/day) of Maehongson chickens comparing Praduhangdum, male layer chickens, and

broiler (mean + SD)

Items

Maehongson Praduhangdum Male layer Broiler P-value

chickens chickens
Age
1 week 3.38+0.75° 6.10+0.63" 5.56+0.41° 7.17+0.83° P<0.001
2 weeks 4.78+0.42° 8.41+2.16" 6.09+0.90° 26.21+4.99° P<0.001
3 weeks 4.02+0.74° 8.81+4.43 6.33+1.50™ 39.87+6.68" P<0.001
4 weeks 6.09+0.97° 11.26+5.15" 6.60+1.91™ 41.38+9.30° P<0.001
5 weeks 6.49+1.05° 11.36+5.82° 8.33+2.53" 4336+14.96°  P<0.001
6 weeks 6.32+2.13" 16.84+10.70° 8.57+6.07" - P<0.001
7 weeks 6.84+1.92° 21.63+8.91° 11.82+5.89° - P<0.001
8 weeks 10.47+3.04° 24.51+7.23° 12.75+6.50" - P<0.001
9 weeks 10.17+2.75° 24.14+9.34° 12.82+6.91° - P<0.001
10 weeks 10.28+2.94° 22.41+10.20° 12.99+5.45" - P<0.001
11 weeks 10.39+2.75" 24.21+10.81° 13.02+2.61° - P<0.001
12 weeks 10.15+3.95" 25.15+12.81° 12.72+3.82° - P<0.001
13 weeks 10.48+7.85" 23.00+15.26° 12.55+2.35" - P<0.001
14 weeks 10.20+4.99° 17.73+8.47° 8.76+5.15° - P<0.001
15 weeks 10.74+3.94° 18.00+9.49° 8.27+5.40" - P<0.001
16 weeks 14.28+6.64°° 18.11+13.82° 8.14+4.76" - P<0.001

Means in a same column followed by the different letters are significantly different (P<0.05)
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Table 3 Average body weight (g) of Maehongson chickens comparing Praduhangdum, male layer chickens, and

broiler (mean + SD)

ltems
Maehongson Praduhangdum Male layer Broiler P-value
chickens chickens
Age
1 day 28.84+0.78° 39.02+0.77° 40.14+1.53° 58.33+1.53° P<0.001
1 week 52.51+5.15° 81.92+4.48" 79.03+2.98" 108.50+5.16° P<0.001
3 weeks 114.10+3.47° 202.46+26.46° 165.94+9.30¢ 571.05+49.01° P<0.001
5 weeks 202.17+3.85° 360.82+49.05" 270.45+17.12¢ 1,164.27+70.61° P<0.001
7 weeks 294.28+11.57° 630.11+60.21° 413.20+43.14° - P<0.001
9 weeks 438.82+19.34° 970.69+54.40° 592.17+47.14° - P<0.001
11 weeks 583.55+14.20¢ 1,297.05+81.02° 774.21+25.45° - P<0.001
13 weeks 727.97+36.21° 1,634.16+55.41° 951.12+11.49° - P<0.001
15 weeks 874.59+44.34¢ 1,884.24+76.29° 1,070.32+53.84° - P<0.001
16 weeks 974.52+43.07° 2,011.01+76.88° 1,127.79+75.22° P<0.001

Means in a same column followed by the different letters are significantly different (P<0.05)

Table 4 Average feed intake (g) of Maehongson chickens comparing Praduhangdum, male layer chickens, and broiler

(mean + SD)
ltems
Maehongson Praduhangdum Male layer Broiler P-value
chickens chickens
Age
0-4 weeks 238.47+11.65° 454.53+22 57° 329.59+12.68° 1,074.18+106.74*  P<0.001
0-5 weeks 373.59+9.06° 671.24+41.31° 500.17+14.13° 1,504.49+97.61° P<0.001
0-8 weeks 914.86+23.88° 1,939.82+115.40°  1,211.96+104.45" P<0.001
0-12 weeks  2,106.78+140.07° 4,353.48+93.04° 2,69337+14554° - P<0.001
0-16 weeks  3,472.12+47.66°  6,387.94+148.38°  3,815.01+188.15° - P<0.001

Means in a same column followed by the different letters are significantly different (P<0.05)
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Table 5 Feed conversion ratio (FCR) of Maehongson chickens comparing Praduhangdum, male layer chickens, and

broiler (mean + SD)

ltems
Maehongson Praduhangdum Male layer Broiler P-value
chickens chickens
Age
0-4 weeks 1.87+0.17° 1.90+0.16° 1.92+0.11° 1.34+0.14° P<0.001
0-5 weeks 2.16+0.08° 2.12+0.24° 2.18+0.19° 1.37+0.14° P<0.001
0-8 weeks 2.70+0.14 2.55+0.15 2.64+0.28 - 0.23
0-12 weeks  3.38+0.27 3.05+0.22 3.27+0.20 - 0.12
0-16 weeks  3.68+0.18° 3.25+0.17° 3.52+0.30° - P<0.001

Means in a same column followed by the different letters are significantly different (P<0.05)
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finmenameeu (5910.12 wa1) 1niign sesasundslitgesaoumaiofiiniueiniey 4.53x1.13 @y, (Table 6-7)
Mndeyamindaudletusning ooy 16 dUnvinuin Tivssgmesumadihimeingasnniian (2,063.30+41.50) annn

lnusgosaounar wasinadlefia 2.05 wag 2.43 Wi n1ud1AU (Table 7)
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Table 6 Morphometric traits of 5 weeks old Maehongson chickens comparing Praduhangdum, male layer chickens,

and broiler (mean + SD)

Characteristics P-

Maehongson chickens Praduhangdum Male layer Broiler value
chickens

Sires Dams Sires Dams Sires Dams

Body width (cm) 5.04+0.218 4.93+0.358 7.80+0.46° 6.31+0.54f 8.52+0.89¢ 13.77+0.817  13.33+1.37° P<0.01
Wing length (cm) 16.90£0.74°  14.90+0.727  24.69+0.85° 22.95+0.899 227242249 27.75+1.23% 26.13+2.26° P<0.01
Tibia length (cm) 4.63+0.19¢ 3.44+0.32f 3.94+0.27¢ 3.74+0.34¢F  4.30+0.70¢ 5.02+0.69° 6.87+1.07¢ P<0.01
Foot length (cm) 3.51+0.31f 5.66+0.32¢ 4.41+0.37¢ 4.45+0.23¢ 4.82+0.53¢ 7.17+£0.82° 6.95+1.17° P<0.01
Comb length (cm)  1.58+0.182 1.14+0.18° 0.00+0.00¢ 0.00+0.00¢ 0.71+0.29¢ 1.18+0.25P 0.85+0.23¢ P<0.01
Beak length (cm) 1.73+0.164 1.66+0.24%  158+0.13¢ 1.23+0.13f 1.88+0.28¢ 2.35+0.23°  2.70+0.472 P<0.01
Head length (cm)  3.69+0.21° 4.80+0.32¢ 4.26+0.209 4.93+0.29¢ 4.85+0.51¢ 5.78+0.34° 6.45+0.62° P<0.01
Height of foot to  11.30+0.53°  9.68+0.92f 16.97+£0.97° 15.42+0.74% 16.75+1.39° 20.42+0.51° 21.48+1.42% P<0.01

shoulder (cm)

Means in a same column followed by the different letters are significantly different (P<0.05)

Table 7 Morphometric traits of 16 weeks old Maehongson chickens comparing Praduhangdum and male layer

chickens (mean + SD)

Characteristics P-
Maehongson chickens Praduhangdum Male layer value
chickens
Sires Dams Sires Dams
Body width (cm) 10.88+0.45¢ 8.47+1.469 13.85+0.73¢2 13.46+0.672 12.17+1.32° P<0.01
Wing length (cm) 40.63+0.89° 33.50+10.85¢ 39.45+1.57° 36.47+1.70° 35.73+2.48° P<0.01
Tibia length (cm) 6.72+0.25°¢ 6.98+1.12°¢ 8.87+0.52° 7.87+0.66° 7.85+0.78° P<0.01
Foot length (cm) 6.18+0.259 6.08+0.88¢ 8.11+0.422 7.29+0.52¢ 7.63+0.57° P<0.01
Comb length (cm) 5.91+0.122 4.53+1.13° 0.88+0.25¢ 0.15+0.23¢ 2.53+0.66¢ P<0.01
Beak length (cm) 3.10+0.24° 3.00+0.28° 2.99+0.21° 3.03+0.30° 3.73+0.432 P<0.01
Head length (cm) 7.58+0.66° 8.41+2.74° 5.72+1.57¢ 5.81+0.42¢ 7.02+0.71° P<0.01
Height of foot to shoulder 22.43+0.639 20.67+0.66° 34.72+1.90° 32.11+1.46° 29.73+2.15°¢ P<0.01
(cm)
Body weight (g) 1,007.57+122.609  847.92+45.69°  2,063.30+41.542 1,922.71+38.17° 1,127.79+75.22° P<0.001

Means in a same column followed by the different letters are significantly different (P<0.05)

3)  AnuduNusvasduguINeIfuANEINITalUNTTY

nnmaiiutegamuiinistulusasiuvedliusigosaou Weeny 16 dUni Tasgulrusigesaeumaginnngs nauay
3 67 33w 30 6 udeyaludowdsneay Junan 24 %’ﬂmﬂmauﬂﬁa;ﬂaaaﬂlﬂu 8 44 &l 00.00 — 03.00, 03.00 — 06.00,
06.00 - 09.00, 09.00 - 12.00, 12.00 - 15.00, 15.00 - 18.00, 18.00 - 21.00 Uaz 21.00 - 00.00 u. wuinlnulgosaou
112w 30 ¢ awsaduldsiuausin 1,219 afannelu 24 Falus Inusigesaeuduifiaalugas 9.00 - 12.00 u. (309 afa)

5998911929 06.00 — 09.00 U. (305 ATS) waz 15.00 — 18.00 U, (232 AY4) (Table 8) IMNHaNIANBIANUTUTUSVDA
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Fugineniuaruanmnsalunisty woilduldesaeuiifanuanansolunsdu wiedisnuadvlumsdud asdasestin
817 wagdmindaunn Jansiiesgianuduiusdananaiutsed ifudedaunslun ey §3583eihn1stinget
Anuduiuslunguegasvedlnlnedsnisutangy (clustering) Tugudnly

vhnsuangudeyadaeTBmauuuiaiiu (K-mean clustering) Insrmussiuaunduilvanzaufigaainvansdyidin
WU sgeenuuuLALea (Kullback-Leibler divergence) dodanndnuarvedlafiddnauadslunistul 9rnkanisinm
ansaunUsliusdgesasueenld 3 ndumuamuanyuy (Figure 1) WudTisnsuuupiiuansawlinguliutgesaeulaenui
naa 2 dd1uunstuadsdoudiagniings 1 waz 3 winfinnsanainusuannaessznuinliudgosaeulungud 2
fiauemasesUin Anugenvisive uastndndannnhliuigeseulungudug wasarmemvasiien agndlsfin
fodunmssnanifufivadeuluiioae (sufficient condition) fiagvilvillonanulrusidesaeuiidud slrusidasaeuilsid
Audnvazdnanannsadiauilunsiumnnldiduiy fenusadanalsandumsdulungud 1

wann1sAnwIAudNRuslagldIsn1sdnnguuuuLAliukd Han1sAN¥IBNENaTeE Nz velnwldotaouLaE
audlunisdu neldnisanassuuuiies (Poisson regression) dadunuusiassanaeswuuiemluiivinsfusuusdasy
AinanAud AusznavesdiUsansuesuuudiasimsnnssuuuihedasiinsidaesiosiignld wuiranugeen
ndsdar uaztmingaiidvnadeauilunsdusgienn taefinnsand z vesadaneaeunelfuuudaesnisannes

wuulaee (Table 9) aanAdosiunadINNITIANALLUULATULY Figure 1 989A911AB ATINYIUTY AIIUYIINIDU LAY

ANV
Body.width Tibia.length Foot.length Comb.length
11.5 1 . 7.50 . . : .
— T 7.25 6.4 6.01] E
k) 7.00 o i 6.2 5.8 1 5
%’ 10.5 1 6.75 : - - °
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Cluster Label

Figure 1 Boxplots, violin boxplots and scattering plots of the measured chicken’s character in unite of centimeter
of body width, wing length, tibia length, foot length, comb length, beak length, and head length and gram of weight
versus the cluster label obtained by K-mean (three clusters), Note that Height of F2S stands for height of foot to

shoulder and Crowing Feq. for the frequency of crowing
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Table 8 The crowing frequency of 16-week-old male Maehongson chickens

Number Period

00.00 - 03.00- 06.00- 09.00- 12.00- 15.00- 18.00- 21.00- Total
03.00 06.00 09.00 12.00 15.00. 18.00 21.00 00.00

1 0 0 5 3 0 0 10 0 18
2 0 0 7 5 15 19 5 0 51
3 0 0 13 6 28 23 0 0 70
4 0 0 3 0 4 12 2 0 21
5 0 0 5 21 18 6 6 0 56
6 0 0 19 17 0 15 4 0 55
7 0 0 2 20 15 4 0 0 41
8 0 0 21 11 5 18 10 0 65
9 0 1 15 0 10 8 2 0 36
10 0 0 8 8 0 12 5 0 33
11 0 2 12 0 4 9 11 0 38
12 0 0 0 6 0 5 0 0 11
13 0 0 10 5 0 3 6 0 24
14 0 0 26 21 3 11 3 0 64
15 0 0 3 6 12 7 0 0 28
16 0 0 17 9 0 2 2 0 30
17 0 2 25 13 0 8 0 0 48
18 0 0 0 6 10 6 0 0 22
19 0 0 11 2 0 16 6 0 35
20 0 0 15 4 0 14 2 0 35
21 0 4 12 20 8 2 7 0 53
22 0 2 6 12 0 2 10 0 32
23 0 6 8 8 12 0 5 0 39
24 0 0 10 16 9 2 12 0 49
25 0 0 2 24 6 8 10 0 50
26 0 8 16 28 14 2 4 0 72
27 0 0 6 6 17 6 5 0 40
28 0 0 20 10 6 5 1 0 42
29 0 4 8 14 6 6 0 0 38
30 0 0 0 8 10 1 4 0 23
Total 0 29 305 309 212 232 132 0 1,219
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Table 9 Statistical summary of the estimate coefficients in the Poisson regression

Character Estimate Coefficients z Value
Constant -1.180 -0.408
Body width 0.0677 1.028
Wing length 0.076 1.624
Tibia length 0.453%* 3.211%*
Foot length -0.451* -2.372*
Comb length 0.756** 2.826%*
Beak length -0.134 -0.779
Head length -0.024 -0.33
Height of foot to shoulder -0.193%*** -0, 375%**
Body weight 0.001%** 3.511%%*

¥, **, and *** indicating the statistical significance of levels 0.05, 0.01, and 0.001, respectively by the t statistic under the null hypothesis
of the no relationship between dependence and independence variables with AIC of 319.64 and MSE of 0.00231
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