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This study investigated the effects of dietary arginine (Arg) on performance in Chinese yellow-feathered chickens. One thousand
and two hundreds one-day-old female Qingyuan partridge chickens were randomly assigned to 5 groups with 6 replicates of 40 birds
each. Chickens were fed diets with 5 levels of total Arg (8.5, 9.7, 10.9, 12.1 and 13.3 g/kg) without antibiotics for 30 days. The average
daily feed intake(ADFI), average daily gain(ADG), and feed conversion ratio(FCR) were improved with dietary Arg levels (P < 0.05). A
diet containing 12.1 g Arg/kg of feed improved ADFI and ADG.
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Introduction

In poultry, arginine (Arg) is an essential amino acid and is also a functional amino acid due to the lack of carbamoyl-phosphate synthe-
tase and ornithine carbamoyl transferase in the urea cycle (Wu et al., 2009). Arg is an important substrate for protein synthesis and a
precursor of many molecules such as nitric oxide, creatine, ornithine, glutamate, glutamine, polyamines, proline, and agmatine (Wu
and Morris, 1998). Arginine and/or its derivatives enhance growth performance, reproduction, digestive enzymes secretion, nutrient
transporters expression, antioxidative status, intestinal barrier function, and immunity (Duan et al., 2015; Hu et al., 2016; Gao et al.,
2017; Xu et al., 2018; Castro et al., 2019; Zhang et al., 2020). The Arg requirements of modern strains of broiler chickens depends on
age, sex and other variables (Cuca and Jensen, 1990; Labadan et al., 2001; Kidd et al., 2001; Chamruspollert et al., 2002). Arg require-
ments also vary greatly among species. To date, very little is known about the Arg requirements of Chinese yellow-feathered broiler
chickens.

The Qingyuan partridge chicken is an important indigenous slow-growing breed in China that is very popular for its superior meat
quality. The current study aimed to determine the effect of dietary Arg level on growth performance in Qingyuan partridge chickens
reared without in-feed antibiotics and to determine the optimal dietary Arg requirement in a dose-dependent experiment.

Materials and Methods

Experimental Design, Diets, and Bird Husbandry

All experimental procedures were approved by the Animal Care and Use Committee of the Institute of Animal Science, Guangdong
Academy of Agriculture Sciences and performed in accordance with animal welfare and ethics (GAASISA-2019-019). The trial used a
completely randomized block design with 5 graded levels of total Arg. The control diet used corn gluten meal to achieve a low level
of Arg (calculated 8.5 g/kg) but otherwise satisfied the nutritional requirements for Qingyuan partridge chickens for other nutrients
(Table 1). The 4 additional treatments were the basal diet supplemented with 1.2, 2.4, 3.6 and 4.8 g/kg L-Arg (98.5% purity, CJ
Cheilledang Co., Ltd, Shanghai, China) to make the dietary Arg level of 9.7, 10.9, 12.1, and 13.3 g/kg of diet. The Arg concentrations
in diets were analyzed using a Hitachi L-8900 Amino Acid Analyzer (Hitachi High Technologies Corporation, Tokyo, Japan). The
analyzed levels of dietary Arg were 8.7, 9.9, 11.0, 11.9, and 13.4 g/kg of diet, respectively.

A total of 1,200 one-day-old female Qingyuan partridge chicks (Guangdong Aijiankang Biotechnology Co., Ltd, Qingyuan, China)
were randomly assigned to the 5 dietary treatments, each with 6 replicates of 40 birds. Each replicate was housed in 1 of 30 identical
galvanized steel floor pens (length 160 cm x width 140 cm x height 40 cm; Guangzhou Muxing Poultry Equipment Co., Ltd, Guang-
zhou, China) with 8 water nipples and 2 feeders. All chicks were handled in accordance with the Qingyuan partridge chicken manage-
ment guidelines for lighting, ad libitum feeding and allowed access to non-antibiotic tap water from 1 to 30 days. The temperature
of the room was maintained at 32 to 35 °C for the first week and then reduced by 2 to 3 °C per week to a final temperature of 26 °C.
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Table 1. Feed formulation and nutrient content of the basal diet (as-fed basis)

Corn 606.0 Metabolizable energy, M)/kg 11.93
Wheat bran 135.0 cP 192.6
Soybean meal 90.0 Ca 9.5
Corn gluten meal 120.0 Total P 6.7
L-Lysine-HCI (98.5%) 4.7 Available P 4.4
DL-Methionine (99%) 0.9 Total Lys 9.9
L-threonine hydrochloride (98.5%) 1.3 Total Met 4.1
L-Tryptophan (98%) 0.2 Total Met+Cys 8.0
Limestone 13.2 Total Thr 7.2
Dicalcium phosphate 16.8 Total Trp 1.6
Sodium chloride 3.0 Total Ile 7.0
Premix! 10.0 Total Arg 8.7
Total 1000.0

The premix provided per kilogram of diet: vitamin A, 3,000 IU; vitamin Ds, 600 IU; vitamin E, 20 mg; vitamin Ks, 0.5 mg; vitamin B1, 3.8 mg; vitamin Bz, 4.0
mg; vitamin Bs, 3.5 mg; vitamin B12, 0.01 mg; choline, 1,300 mg; nicotinic acid, 25 mg; pantothenic acid, 10 mg; folic acid, 0.55 mg; biotin, 0.15 mg; Fe, 80
mg; Cu, 7.0 mg; Mn, 60 mg; Zn, 70 mg; I, 0.35 mg; Se, 0.23 mg

2Total Arg, Lys, Met, Met+Cys, Thr, Ile, and CP were measured values in the mixed feed. Each value is based on triplicate determinations. Other nutrient
compositions are calculated values.

Growth Performance Determination

The birds were weighed per pen at day 1 and day 30 of the experiment. Feed consumption was recorded daily to determine the
average ADFL. ADG and FCR were calculated. Mortality was recorded daily and was used to adjust the total number of birds per
replicate to exclude them from calculations of ADFI and FCR.

Results

As shown in Table 2, ADFI increased in a linear manner (P < 0.001) with increasing dietary Arg. Means for BW at days 30, ADG and
FCR demonstrated a linear and quadratic response (P < 0.05) to dietary Arg concentration.

Table 2. Effects of dietary L-arginine level on the growth performance of
yellow-feathered chickens in the starter phase’

Dietary Arg level, g/kg P-value
. Linear | Quadratic

d1BW (g) 31.30 31.34 31.44 31.38 31.41 0.067 NS NS NS
d30 BW (g) 262.2¢ 281.6° 289.82F 290.42> 296.9° 3.018 <0.001 <0.001 <0.008
ADFI (g) 17.89° 18.2320 18.700 18.9720 19.40° 0.326 0.017 0.002 NS
ADG (g) 7.97¢ 8.63° 8.9120 8.932b 9.16° 0.104 <0.001 <0.001 <0.009
FCR (g feed/g gain) 2.25° 2.12° 2.10° 2.12° 2.12° 0.029 0.047 0.014 0.014
Mortality (%) 1.67 1.25 0.00 0.82 0.42 0.203 NS NS NS

Means are based on 40 birds per pen and 6 replicate pens per diet.

2BW = body weight; ADFI = average daily feed intake; ADG = average daily gain; FCR = feed conversion ratio.
3Standard error of mean (n = 6).

NS = not significant.

a-cMeans with different superscripts within a main effect differ significantly (P < 0.05).
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Discussion

Dietary Arg content had favorable effects on the ADFI, ADG, FCR, and 30-d BW in Qingyuan partridge chickens. Dietary Arg deficiency
causes lack of appetite thus suppressing growth and development in broiler chickens and ducks (Kidd et al., 2001; Wang et al.,
2014). Castro et al. (2019) also reported that dietary Arg supplementation increased ADFI, and improved ADG and feed efficiency in
Ross 308 broiler chicks. Similarly, Xu et al. (2018) found improvements in ADG after increasing dietary Arg level in Arbor Acre broiler
chicks. The results obtained here with a Chinese Yellow strain were consistent with the studies cited above. In contrast, others (Corzo
et al., 2003; Ebrahimi et al., 2014) failed to demonstrate the various level of Arg supplementation had any effect on ADFLin broilers.
Jahanian and Khalifeh-Gholi (2018) showed that high concentrations of Arg (13.75 g/kg) had no effect on ADG and FCR in Ross 308
broiler chicks aged 1 to 21 d, compared with recommended levels (NRC, 1994). In previous studies, Cuca and Jensen (1990) and NRC
(1994) have suggested that Arg levels for Arbor Acre broiler chicks of 12.5 g/kg (1to 21 d), and 11.0 g/kg (22 to 42 d) are appropriate.
Castro et al. (2019) recommended that Arg levels for maximum BW gain of Ross 308 broiler chicks were 14.3 g/kg (1 to 10 d) and
13.4 g/kg (11 to 24 d). Ebrahimi et al. (2014) showed that the concentration of digestible Arg inducing the highest growth and
muscle gain in Ross chicks were 22.0 g/kg (1 to 10 d) and 20.0 g/kg (11 to 24 d). Previous studies using various birds, strains and/or
basal diets with different Arg concentrations have provided inconsistent requirements for dietary Arg level. The optimal dietary Arg
concentration found here for maximum BW gain in Qingyuan partridge chickens (1 to 30 d) was 12.2 g/kg. In avian species, optimal
concentration of Arg maximized protein biosynthesis and minimized protein degradation, which could explain the improvement in
BW gain by dietary Arg supplementation (Yuan et al., 2016; Miao et al., 2017). Therefore, previous studies using different birds,
strains and/or Arg concentrations in basal diet varied in responses to increasing dietary Arg level. As the prevalent meat chickens in
southern China, optimizing nutrient provision for Qingyuan partridge chickens is of economic importance, so the present findings
are relevant.

Conclusions

In conclusion, the present study with Qingyuan partridge chickens demonstrated that growth performance was improved by
increasing dietary Arg. The optimal Arg levels for maximizing ADG and FCR were 12.2 and 11.0 g/kg, respectively.
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