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Table 1 Chemical composition of leucaena leaves, mulberry leaves, soybean meal and fish waste silage (% of DM)

Items Leucaena leaves Mulberry leaves Soybean meal Fish waste silage

Dry mater 91.60° 89.25" 88.50° 18.127

Ash 10.70 11.81* 5.70° 0.16'

Crude protein 23.50" 24.36° 41.60° 14.09'

Ether extract or crude fat 7.00! 8.02° 1.10° 50.31"
Nitrogen free extract 50.10° 56.42° 35.40° -
Crude fiber 10.61* 13.11° 4.70° -
Neutral detergent fiber 23.90' 35.77* 12.90° -
Acid detergent fiber 27.94! 28.00° 7.90° -
Acid detergent lignin 5.70° 0.74° 2.60° -
Hemicellulose 19.10° 18.99° - -
Cellulose 19.92! 12.84° - -
Tannin 2.70 1.20° - -
Mimosine 3.10" - - -

YIslam et al. (1995) 2WTSR (2010) *Zapata-Campos et al. (2020) “Al-Kirshi et al. (2013) *Batiha et al. (2023) *WTSR (2010) “Thip-uten et al. (unpublish)

Table 2 Partial of essential amino acids for laying hen requirement in leucaena leaves, mulberry leaves, soybean meal and fish waste silage

Leucaena leaves

Mulberry leaves

Soybean meal (mg/g N) Fish waste silage

Items
(mg/g DM) (mg/g)

Lysine 339! 14.33? 388! 3.20°
Methionine 98! 2.99? 88! 1.50°
Threonine 266 10.522 2441 1.40°
Tryptophan - 7.40° 6.10° 0.72°
Arginine 277 12.96° 463 5.30°
Isoleucine 244! 10.04? 294! 1.50°
Valine 311! 12.83% 300" 1.07%

Ter Meulen et al. (1979) *Machii & Katagiri (1991) *Espinosa et al. (2021) “Gauthankar et al. (2021)
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Feed ingredients (%) T1 T2 T3 T4

Soybean meal (45 % CP) 30.00 26.63 25.00 26.63
Cassava pulp fermented with liquid fish waste silage (12.48 % CP) - 10.00 - -
Mulberry leaves meal (18.15 % CP) - - 10.00 -

Leucaena leaves meal (18.52 % CP) - - - 10.00

Fish meal (55 % CP) 2.00 2.00 2.00 2.00

Rice bran 3.63 2.00 2.00 2.00

Ground corn 52.00 47.00 48.63 47.00

Palm oil 0.50 0.50 0.50 0.50

Dicalcium phosphate 2.02 2.02 2.02 2.02

Mill limestone 9.00 9.00 9.00 9.00

Salt 0.25 0.25 0.25 0.25

DL-Methionine 0.30 0.30 0.30 0.30

Ypremix for laying hen 0.30 0.30 0.30 0.30

Total 100 100 100 100
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Table 3 Ingredients and chemical composition of experimental diet (Continue)
Feed ingredients (%) T1 T2 T3 T4
Calculated chemical composition
Dry matter (%) 89.90 89.84 90.44 90.09
Crude protein (%) 18.00 18.00 18.00 18.00
Crude fat (%) 3.54 4.54 3.29 3.48
Crude fiber (%) 3.16 3.24 3.32 3.47
Calcium (%) 3.70 3.69 3.94 3.85
Available phosphorous (%) 0.59 0.57 0.63 0.59
Sodium chloride (%) 0.10 0.10 0.10 0.10
Lysine (%) 0.94 0.84 0.79 0.86
Methionine (%) 0.54 0.51 0.53 0.51
Methionine + cysteine (%) 0.68 0.74 0.72 0.68
Metabolizable energy (kcal/kg) 2,900 2,900 2,900 2,900
Cost of experimental diet (baht/kg) 15.31 14.16 13.81 13.69

T1 = Control (soybean meal), T2 = Cassava pulp fermented with liquid fish waste silage, T3 = Mulberry leaves meal, T4 = Leucaena leaves meal. “Premix (mineral

and vitamins) provided the following per kilogram of diets; manganese 86.28 mg; iron 108.11 mg; copper 62.74 mg; selenium 32.75 mg; zinc 136.99 mg; iodine 1.64 mg;

vitamin A 1650 IU; cholecalciferol 330 IU; vitamin E 100 mg; vitamin K 4.31 mg; vitamin B1 2.53 mg; vitamin B2 8.02 mg; nicotinic acid 53.96 mg; vitamin B6 2.53 mg; vitamin

B12 1.54 mg; pantothenic acid 13.23 mg; folic acid 1.38 mg; biotin 5.50 mg; and chorine 2583.33 mg.
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Table 4 Effect of protein sources on feed intake, egg production, and egg quality

Parameter T1 T2 T3 T4 SEM P-value
Average body weight of laying hen (kg) 1.61 1.56 1.48 1.71 0.04 0.122
Feed intake (g/hen/day) 118.89° 114.42° 119.75° 104.74° 4.58 0.002
Feed conversion for 1 kg of egg (kg feed/kg egg) 297° 3.57° 3.47° 3.47° 0.09 0.001
Egg production (%) 70.00° 53.36° 57.20° 57.30° 1.95 0.001
Egg weight (g/egg) 59.07° 56.64° 56.63° 58.63° 1.46 0.002
Shell weight (g/egg) 5.83° 5.50° 5.95° 5.57° 0.21 0.004
Shell thickness (mm) 0.23 0.22 0.22 0.23 0.01 0.410
Haugh unit 88.11 85.74 89.06 90.46 7.81 0.770
Yolk weight (g) 14.04 13.85 13.46 13.83 0.41 0.060
Albumen weight (g) 33.46 33.42 33.97 34.22 1.27 0.620
Yolk color index (1-15 scores) 4.61° 4.79° 6.63° 7.05° 0.49 0.001

T1 = Control (soybean meal), T2 = Cassava pulp fermented with liquid fish waste silage, T3 = Mulberry leaves meal, T4 = Leucaena leaves meal. *“Means in

the same row with different superscript were significant different (P < 0.05), SEM = standard error of the mean.
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Received: 7 August 2024 The rising cost of conventional protein feed sources for livestock has become

ii\éésiza_l? ng’ctfonggfrzggi‘l a significant challenge. If cheaper alternative protein sources can be used without affecting egg

Onlinl?e pu.blished: 24 October 2024 production and quality, it (_:ould provide a \_/aluable o_ption for poultry farmers. Th_is study aimed_ to

Keyword evaluate the effect of dlffere_nt alternatlve_protgln sources on egg _productlon aqd quality.
A completely randomized design was used in this experiment, involving 120 Hy-Line Brown

Liquid fish waste silage
Cz?ssava pulp g laying hens aged 23 weeks. The hens were divided into four treatment groups, with three replicates

Leucaena leaves of 10 hens per group. The experimental diets included four different protein sources: soybean meal
Mulberry leaf (control, T1) fermented fish residue with cassava pulp (T2), mulberry leaves (T3), and Leucaena
Egg quality leaves (T4), respectively. Feed and water were provided ad libitum for 60 days. The results

indicated that protein sources had a statistically significant effect (P < 0.05) on feed intake, feed
conversion ratio (FCR) per kilogram of egg, egg production, egg weight, eggshell weight, and yolk
color score. T1 had the highest feed intake (118.89 g/hen/day), while T4 had the lowest feed intake
(104.74 g/hen/day). FCR was the lowest in T1 (2.97), while T2 was the highest (3.57). The highest
egg production occurred in T1 (70 %), while T2 had the least egg production (53.36 %). T1 and
T4 egg weights were higher than T2 and T3. In T1 and T3 eggshell weights were higher than T4
and T2. T4 had the darkest yolk color (7.05 score), while T1 had the lightest yolk color (4.61 score).
However, non-significant differences (P > 0.05) were observed in eggshell thickness, Haugh unit,
yolk weight, or albumen weight. In conclusion, alternative protein sources from leucaena leaves
(T4) can be used to partially replace soybean meal in laying hen feed formula, which can help
improve egg weight and enhance the color of darker yolks. Still, they may affect feed intake, egg
weight, FCR, and egg production.
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