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Table 1. The composition of experimental diets

Items CP=15% CP=13%

Ingredients,%
Yellow corn 72.22 77.6
Soybean meal (42%) 14.45 12.28
Soybean flour 8.30 4.30
Calcium carbonate 1.49 1.51
Salt 0.50 0.50
Dicalcium phosphate 1.53 1.58
Mineral premix' 0.30 0.30
Vitamin premix’ 0.20 0.20
Choline chloride (50%) 0.20 0.20
Amino acid premix’ 0.81 1.53
Total 100 100

Calculated value, %
Crude protein 15 13
Crude fat 4.46 391
Linoleic Acid 2.42 2.12
Crude fiber 2.49 2.29
Ash 1.80 1.71
Methionine + Cystine 0.62 0.62
Methionine 0.46 0.49
Lysine 0.94 0.94
Arginine 1.10 1.10
Threonine 0.75 0.75
Isoleucine 0.68 0.68
Valine 0.77 0.77
Tryptophan 0.19 0.19
Metabolizable energy, kcal’kg 3,050 3,050

' Mineral premix supplied per kilogram of diet: Cu (CuSO, * 5SH,0), 6 mg; Fe (FeSO, * 7H,0), 50 mg; Mn (MnSO, * H,0),
40 mg; Zn (ZnO), 60 mg; Se (NaSeO;), 0.075 mg.

* Vitamin premix supplied per kilogram of diet: Vitamin A, 12,000 IU; Vitamin D,, 3,125 IU; Vitamin E, 37.5 IU; Vitamin
K,, 6.25 mg; Vitamin B,, 3.75 mg; Vitamin B,, 12.5 mg; Vitamin B¢, 10.0 mg; Vitamin B,, 0.05 mg; Ca-pantothenate, 18.8
mg; Niacin, 50 mg; Biotin, 0.06 mg; Folic acid, 1.25 mg.

> Amino acid premix composition: Methionine, Lysine, Arginine, Threonine, Isoleucine, Valine, and Tryptophan. The
proportion is due to undisclosed business secrets.
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Table 2. Effect of reduced dietary crude protein during the late rearing period on growth performance of crossbred native

chickens
Sex Male Female
Items CP=15% CP=13% CP=15% CP=13%
Body weight,g
12 week old 1,208 £ 185 1,142+ 162 965+ 123 932+ 168
20 week old 2,291+ 236 2,219+ 160 1,924+ 133 1,855 +252
12 — 20 week old
Average daily gain, g/day/bird 19.3+3.0 19.2%2.5 17.1£23 16.5£2.8
Average Feed intake, g/day/bird 94.1£8.2° 86.714.2° 84.6 2.6 832145
Feed conversion ratio, feed/gain 5.0%0.9° 46%0.6° 5.0%0.8 52+1.2

“® Means of the same row within gender with the different superscript differ significantly (P < 0.05).
Values are mean * SD.
n=45.
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ARMAEHERE - 1 Attia ef al. (2020) LUEFNIIEREREFIBERZ LN 15% fHE O afEaRe 28 2 49 HERIYA
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Table 3. Effect of reduced dietary crude protein during the late rearing period on feces characteristics of crossbred native

chickens
Sex Male Female
Item CP=15% CP=13% CP=15% CP=13%
Moisture, % 73.4+45° 70.8 £4.7° 77.6%2.3 75.314.6
Nitrogen, % 6.78£0.9 6.4610.7 6.6710.3 632113
Ash*, % 20.1£2.4 20325 16.4+3.8° 18.7+2.4°
Reduction (Compared with the CP = 15%)
Moisture reduction, % 3.5 3.0
Nitrogen reduction, % 4.7 52

“® Means of the same row within gender with the different superscript differ significantly (P < 0.05).
Values are mean + SD.

Ash as dry matter bass.

n=>6.
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Table 4. Estimated impact of reduced dietary crude protein during the late rearing period on N,O emissions from fecal
composting of crossbred native chicken

Sex Male Female

Item CP=15% CP=13% CP=15% CP=13%
Annual N,O emissions from ma-nure management, kg N,O 8.85x10*+ 872x10*+ 928x10*+ 7.08x10*+
head x 56 days™ 1.53x 10 0.69 x 10 1.84%x 10"  1.82x10™

Annual N,O emissions from ma-nure management, kg N,O
head x 56 days" (5% promotion)’

Reduction (Compared with the CP = 15%), %

Annual N,O emissions from ma-nure management reduction,
kg N,O head x 56 days™

Annual N,O emissions from ma-nure management reduction,
kg N,O head x 56 days (5% promo-tion)

2,716 468  2,675+212 28461563 2,171+557

1.5 23.7

1.5 23.7

“® Means of the same row within gender with the different superscript differ significantly (P < 0.05).

Values are mean + SD.

N,O emissions from composting are estimated based on IPCC Tier 2:

(Daily fecal mass x fecal nitrogen content % / 1,000 x feces-urine management system N,O-N conversion rate ) x 56 days
+ (Daily fecal mass x fecal nitrogen content % x feces-urine management system N loss factor / 100 x 0.01 x 48 / 28 ) x 56
days.

5% promotion: based on the estimated total supply of 61.35 million red-feather native chickens in Taiwan in 2023, a 5%
utilization rate corresponds to approximately 3.07 million birds.

n=~6.
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Abstract

This study aimed to evaluate the effects of low crude protein (CP) diets on the growth performance and greenhouse
gas emissions of crossbred native chickens during the late rearing period. A total of 180 twelve-week-old crossbred native
chickens were selected and divided by sex into control (CP = 15%) and experimental (CP = 13%) groups. Diets were
comprised of maize and soy meal, and formulated with equal metabolizable energy. The experimental diet was supplemented
with essential amino acids to compensate for the reduced CP content in conformance with nutrition compositions specified in
the native chicken manual. Chickens were fed and watered ad libitum from 12 to 20 weeks of age. Body weight, feed intake,
feed conversion ratio (FCR), and fecal composition were recorded, with estimation of nitrous oxide (N,O) emissions. Results
indicated that reducing dietary CP by 2% did not significantly affect market body weight at 20 weeks. Results showed that
reducing 2% crude protein in feeds did not affect the market weight of native chickens at 20 weeks while the male chickens
showed a significantly improved FCR (P < 0.05).The female chickens did not show significant difference in the average
daily food intake and weight change, in spite of the slightly light weight. In the low CP group, nitrogen content in the excreta
of male and female chickens decreased by 4.7 and 5.2%, respectively, compared to the control group.Moisture content
was also down by 3.5% in males and 3.0% in females, indicating that reducing dietary CP levels can enhance nitrogen
utilization efficiency and improve litter moisture conditions. Reducing dietary CP from 15 to 13% resulted in a 23.7%
reduction in N,O emissions during composting of manure from female native chickens. During the late rearing period, N,O
emissions were estimated to be reduced by 0.013 g and 0.22 g for each male and female chickens, respectively—equivalent
to 0.0036 kg and 0.060 kg of CO,-equivalent (CO,e). In conclusion, a 2% reduction in dietary CP, with appropriate amino
acid supplementation, can maintain growth performance in native chickens, improve feed efficiency, and reduce nitrogen
excretion and greenhouse gas emissions. These findings demonstrate practical applicability and policy relevance, providing a

scientific basis for promoting low-carbon livestock production and updating national feed standards in Taiwan.
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