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Abstract 

The purpose of this experiment was to evaluate the egg production performance of F2 hens from 

backcross between Luong Phuong (LP) rooster and its offspring. The experiment included 4 

treatments (T), namely T1: hybrid hens of F1(♂LPx♀C), T2: hybrid hens of F1(♂Cx♀LP), T3: 

backcross hens of F2(♂LPx♀LPC), and of F2(♂LPx♀CLP); which were abbreviated as F1LPC, 

F1CLP, F2LPxLPC and F2LPxCLP, respectively. Each experiment had 30 hens, replicated 3 times, 

and ended after 40 weeks of laying. T1 and T2 were arranged to compare the result of F2 backcross 

hens with F1 hybrid hens. Hens of all treatments were fed libitum with a complete mixed feed for 

laying hens, with the same care and feeding regime. Feed had metabolic energy of 2750 kcal/kg, 

protein ratio of 17% for all treatments. Results showed that the F2LPxLPC and F2LPxCLP 

backcross hens had a laying rate of 48.21 and 50.17%; the egg productivity after 40 weeks of laying 

was 135.0 and 141.0 eggs/hen; the feed consumption for producing 10 eggs was 2.59 and 2.48 kg. 

These indicators were significantly improved compared to F1 hens. Egg indicators such as egg 

weight, yolk and albumen weight were significantly larger than F1 hens. The hatching egg 

parameters were also improved compared to those of F1 hens, but the difference was not 

statistically significant. The above indicators of the reciprocal backcross hens (F2LPxCLP) were 

all better than those of the main backcross hens (F2LPxLPC). 
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Introduction 

Two-way crossbreeding aims to improve the production capacity of livestock in general, chickens 

in particular, and backcrossing aims to consolidate and improve the good characteristics achieved 

in two-way crosses. This has been proven through the results of two-way crossbreeding on chickens 
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by Quyen et al. (2020), Van et al. (2021) and backcrossing on chickens by Nwachukwu and Ogbu 

(2015), Yousria (2017) and Samuel et al. (2020). 

A project of crossbreeding between Choi and Luong Phuong chickens has been carried out by Thai 

Nguyen University of Agriculture and Forestry. Choi chicken has low meat yield but the product 

has high selling price thanks to its high quality meat. The weight of a 91-day-old Choi chickens 

only reached 1410 - 1508g (Phuong et al., 2022). The egg yield of Choi chickens was very low, 

only reaching 74 eggs/hen/28 laying weeks (Dang et al, 2022), and reaching 105 eggs/hen/40 laying 

weeks (Kien et al., 2023). Luong Phuong chicken has been selected and improved, so it has a higher 

meat production performance than Choi chickens. The weight of Luong Phuong chicken at 70 days 

old only reached from 1978 - 2125g (Trung, 2017). The egg yield of Luong Phuong hens was 

higher than that of Choi chickens, reaching 74 – 78 eggs/ hen/ 16 laying  weeks (Nhung, 2021) and 

reaching 147 eggs/ hen/ 40 weeks of laying (Kien et al., 2023). 

The project was carried out in several steps, among which is backcross breeding. The aim of this 

study was to determine the production performance of F2LPxLPC and F2LPxCLP backcross hen.  

 

Material and methods 

Hybrid hens F1 from two – way crossing between Choi and Luong Phuong (LP) breeds, hybrid 

hens F2 from backcrossing between Luong Phuong rooster and their offspring were used in this 

experiment.  

The experiment was conducted at Center for Training and Research on Plant and Animal Breeding, 

Thai Nguyen University of Agriculture and Forestry, Vietnam. 

                              LP x LPC                                LP x CLP 

                                                                                                   

                           F2(LPxLPC)                         F2(LPxCLP)           

              raised as laying hens (T3)        raised as laying hens  (T4)    

                                                                                                                    

Figure 1. The scheme of backcrossing between Choi and Luong Phuong chickens  

The experiment included 4 treatments (T), namely T1: hybrid hens of F1(♂LPx♀C), T2: hybrid 

hens of F1(♂Cx♀LP), T3: backcross hens of F2(♂LPx♀LPC), and T4: backcross hens of 

F2(♂LPx♀CLP); which were abbreviated as F1LPC, F1CLP, F2LPxLPC and F2LPxCLP, 

respectively. Each experiment had 30 hens, replicated 3 times, and ended after 40 weeks of laying. 

T1 and T2 were arranged to compare the result of F2 backcross hens with F1 hybrid hens.  

From 30 to 40 weeks old, laying hens of 4 experiments were mated with Luong Phuong roosters 

for incubation. The male/female ratio was 1/7.5. In each treatment, 1000 eggs were incubated to 

evaluate the quality of the hatching eggs. 
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Hens of all treatments were fed libitum with a complete mixed feed for laying hens, with the same 

care and feeding regime. Feed had metabolic energy of 2750 kcal/ kg, protein ratio of 17% for all 

treatments.  

Monitoring indicators include livability rate, the age of first egg, the weight of hens at first egg, 

egg productivity, feed intake and feed conversion for egg. Incubation egg indicators include 

embryonic egg rate, hatching rate/embryonic egg, grade I chicks/hatched ratio, and grade I 

chicks/incubation eggs. 

Monitoring of indicators was applied according to Doan et al. (2011). Statistical processing was 

applied according to Dzung et al. (2018). 

 

Results and discussion 

Experimental hens and egg production 

Some parameters of experimental hens and their egg productivity were monitored, the results are 

presented in Table 1. 

 

Table 1. Some parameters of experimental hens and their egg productivity  

 

Categories Unit F1 

LPxC 

F1 

CxLP 

F2 

LPxLPC 

F2 

LPxCLP 

SE P 

Age at first egg 

WH at 1st egg 

Full hen days 

Days of hens alive 

Average Hens  

Egg yield 

Laying rate 

Egg productivity 

days 

g 

ds/T 

ds/T  

Hs/ T 

Es/T 

% 

Es/H 

176 

2 137 

25 200 

24 522 

87.58 

10 509d 

42.80c 

120.0c 

168 

2 148 

25 200 

24 559 

87.71 

11 315c 

46.43b 

129.0b 

165 

2 140 

25 200 

24 579 

87.78 

11 850b 

48.21ab 

135.0ab 

159 

2 154 

25 200 

24 565 

87.73 

12 370a 

50.17a 

141.0a 

2.531 

3.408 

-- 

10.660 

0.033 

15.750 

0.864 

3.402 

0.096 

0.298 

-- 

0.299 

0.162 

0.001 

0.004 

0.000 

Note: ds: days, Hs: hens, Es: eggs, T: treatment. Average hens of T1 = 24522: 280 = 87.58. Numbers with different 

subscription letters in the same row are significantly different (p < 0.01) 

Table 1 shows that the first laying egg of T4 backcross hens was 9-17 days earlier and that of T3 

was 3-11 days earlier than F1 crossbred hens. Thus, backcrossing has shortened the laying age of 

hens. F2LPxCLP crossbred hens laid their first egg 6 days earlier than F2LPxLPC hens. 

Nawachuckwu and Ogbu (2015) when crossing the egg-laying chicken breed (E) with the native 

chicken breed (NF) also showed that the F2Ex(NFxE) hens had the first egg laying age of 135 days 

while the F2Ex(ExNF) hens was 141 days. It is shown that the reciprocal crossbred hens have an 

earlier laying age than the main crossbred hens. 
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The weight at first laying egg of the hens in the 4 treatments is similar, although the chickens of 

the four treatments laid their first eggs 1–2 weeks apart, which shows that the growth of F2 hybrid 

pullets was faster than that of F1 hens. Samuel et al. (2020) reported that when cross-breeding egg-

laying hens (E) with native chickens (B), the weight at 12 weeks of age of F1(ExB) pullet chickens 

was 1440.89g, and that of F2Ex(ExB) pullet chickens was 1480.45g. 

The average number of hens in the treatments was similar, which proved that the crossbreeding 

formulas did not affect the survival rate of crossbred hens. Nawachuckwu and. Ogbu (2015) 

reported that crossbred hens F2Ex(ExNF) and F2Ex(NFxE) had similar mortality rates, both 5.7%. 

The laying rate and egg productivity of F2 hybrid hens were higher than those of F1 hybrid hens, 

in particular, those of T4 hybrid hens were 3.74 - 7.37% and 12 - 21 eggs/chicken higher, of T3 

hybrid hens were 1.78 - 5.41% and 6 - 15 eggs/chicken higher than those of F1 hens. The egg 

productivity of F2 chickens was higher than that of F1 with a significant difference (P < 0.00). The 

egg laying rate and egg productivity of F2LPxCLP chickens were 1.96% and 6 eggs higher than 

F2LPxLPC chickens, respectively. Nawachuckwu and. Ogbu (2015) reported that the egg 

productivity in 90 days of laying of F2Ex(NFxE) reciprocal backcross chickens was 51.14 eggs, 

and that of F2LPxLPC main backcross hens was 40.67 eggs. 

From the above results, it can be concluded that F2 backcross hens have better egg production than 

F1 hens, and wide backcross hens (F2LPxCLP) have better egg production than main backcross 

hens (F2LPxLPC). 

Some egg parameters  

Some egg parameters were surveyed, the results are presented in Table 2. 

 

Table 2. Some parameters of eggs 

 

Categories Unit F1 

(LPxC) 

F1 

(CxLP) 

F2 

LPxLPC 

F2 

LPxCLP 

SEM P 

Egg weight 

Yolk weight  

Albumen weight  

Shell weight 

Yolk ratio 

Albumen ratio 

Shell ratio 

Yolk/ Albumen 

g   

g  

g 

g 

% 

% 

% 

% 

49.89c 

15.76bc 

28.22bc 

5.91 

31.59 

56.56 

11.85 

55.85 

51.97b 

16.36ab 

29.51ab 

6.10 

31.48 

56.78 

11.74 

55.44 

52.01ab 

16.30ab 

29.52ab 

6.11 

31.34 

56.76 

11.75 

55.22 

53.55a 

16.84a 

30.45a 

6.16 

31.51 

56.86 

11.69 

55.31 

0.433 

0.144 

0.257 

0.038 

0.035 

0.053 

0.046 

0.113 

0.002 

0.037 

0.002 

0.064 

0.054 

0.253 

0.274 

0.200 
Note: Numbers with different subscription letters in the same row are significantly different (p <0.05 -  0.01) 

Table 2 shows that the egg weight of F2 backcross hens was larger than that of F1 two - way cross 

hens, however, only the egg weight of T4 was larger than both T1 and T2 with a significant 

difference (P < 0.01), while that of T3 was only significantly different from T1 (P < 0.01). Thus, 
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the backcross hens have significantly improved in egg weight, but the improvement of the 

reciprocal backcross F2 hens was better than that of the main backcross F2. 

According to Kien et al. (2023), the egg weight of the Choi and the Luong Phuong chicken was 

46.78g and 55.12g, respectively. In comparison with the above results, the egg weight of the F2 

chicken in this experiment was 94.4 and 97.0%, and that of the F1 was 90.3 and 94.1% compared 

with the egg weight of the Luong Phuong chicken while the egg weight of the F2 chicken was 

111.2 and 114.3%, and that of the F1 was 106.4 and 110.9% compared with the egg weight of the 

Choi chicken. Thus, the improvement in egg weight of the F2 chicken was better than that of the 

F1 chicken. 

The weight of yolk, albumen and shell of F2 chicken eggs also tended to be larger than that of F1 

chicken eggs. However, only the weight of yolk and albumen of T4 was significantly different 

from that of T1 (P < 0.05 – 0.01). The difference of these two parameters between the treatments 

was similar to the difference of egg weight. 

The ratio of yolk, albumen, shell and yolk/albumin of the treatments did not differ significantly. 

But it can be seen that the albumen ratio was lower and the shell ratio was higher in T1(LPxC) and 

T3(LPxLPC) chicken eggs, which shows that the hens with Choi blood had a greater influence on 

these two indicators. Soro et al. (2014) and Kien et al. (2023) reported that the lipid ratio of local 

chicken eggs was smaller and the shell ratio was larger than that of eggs from specialized egg-

laying chickens. Low albumen ratio and high shell ratio had a negative effect on embryo 

development and egg hatching rate. Eggs of Choi hens had these disadvantages. Eggs of the 

F1(CxLP) and F2(LPxCLP) hens had overcome these limitations of Choi hen’s eggs.  

Feed for egg production 

Feed intake of chickens during the entire experimental period was monitored. Feed conversion 

ratio (FCR) for egg production was calculated based on feed intake and egg productivity of the 

treatments, the results are presented in Table 3. 

 

Table 3. The feed for egg production 

Indicators Unit      F1  

 (LPxC) 

     F1  

(CxLP) 

     F2  

LP x LPC 

     F2  

LP x CLP 

SEM P 

Feed intake/T 

Eggs / T 

Egg mass/T 

Feed/ 10 eggs  

Feed/ kg eggs 

Kg 

eggs 

kg 

kg 

kg 

3 069.0 

10 509d 

513.8c 

2.92a 

5.97a 

3 069.9 

11 315c 

580.0c 

2.65b 

5.29b 

3072.4 

11 850b 

616.3ab 

2.59bc 

4.98c 

3070.6 

12 370a 

662.4a 

2.48c 

4.63d 

46.780 

20.221 

17.480 

0.012 

0.151 

0.999 

0.000 

0.001 

0.000 

0.001 

 Note: Numbers with different subscription letter in the same row are significantly different (p < 0.01 or 0.001). 
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Table 3 shows that the feed intake of the treatments was almost equivalent, because the chickens 

were fed with the same restriction and the average number of chickens in the treatments was almost 

equivalent. However, the egg productivity of the treatments was different, so the FCR for egg 

production was different. The FCR for 10 eggs and 1 kg of eggs of F2 chickens (T3 and T4) was 

significantly lower than that of F1 chickens (T1 and T2) with P < 0.01- 0.001. As shown by Kien 

et al. (2023), the FCR for 10 eggs of Choi chickens and Luong Phuong chickens was 3.33 kg and 

2.38 kg, respectively. If comparing FCR in this experiment with the above results, the FCR for 10 

eggs of T3 and T4 was 77.8 and 74.5% compared to Choi chickens, and 108.8 and 104.2% 

compared to Luong Phuong chickens. Thus, the FCR for egg production of reciprocal backcross 

chickens F2 (LPxCLP) was lower than that of main backcross hens F2(LPxLPC).  

 

Hatching egg quality 

Eggs of the treatments were collected and incubated, the number of incubated eggs of each 

treatment was 1000, the results are presented in Table 4. 

 

Table 4. Hatching eggs quality  

Indicators Unit T1 

F1 

LPC 

T2 

F1CLP 

T3 

F2LPxLPC 

 T4 

F2LP x 

CLP 

SEM P 

Incubation eggs (1) 

Embrocated Eggs (2)  

Embrocated egg ratio 

Hatched eggs (3) 

(3) /(2) ratio 

Type I chicks (4)  

(4) /(3) ratio  

(4)/ (1) ratio  

Type I chick weight 

eggs 

eggs 

% 

chicks 

% 

chicks 

% 

% 

G 

1000 

929 

92.90 

884 

95.16 

864 

97.74 

86.40 

34.98 

1000 

931 

93.10 

888 

95.38 

869 

97.86 

86.90 

36.87 

1000 

932 

93.20 

890 

95.49 

873 

98.09 

87.30 

36.21 

1000 

935 

93.50 

895 

95.72 

879 

98.21 

87.90 

38.12 

    - 

8.889 

0.144 

4.887 

0.105 

4.041 

0.107 

0.335 

0.691 

  - 

0.997 

0.095 

0.158 

0.312 

0.145 

0.058 

0.067 

0.492 

 

Table 4 shows that the rates of embrocated eggs, hatching, grade I chicks/ hatching and grade I 

chicks/hatching eggs of F2 hens tend to be higher than those of F1 hens while these indicators of 

reciprocal crossbred (T2) and reciprocal backcrossed (T4) hens tend to be higher than those of main 

crossbred (T1) and main backcrossed (T3) hens. However, these indicators do not have significant 

differences between the treatments (P > 0.05). 

The weight of type I chicks of F2 hens tended to be higher than that of F1 hens, and that of 

reciprocal crossbred and reciprocal backcrossed hens tended to be higher than that of main 

crossbred and main backcrossed hens. However, the differences were not significant (P > 0.05). 
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Conclusion 

The F2LPxLPC and F2LPxCLP backcross hens had a laying rate of 48.21 and 50.17%. Their egg 

productivity after 40 weeks of laying was 135.0 and 141.0 eggs/hen while the feed consumption 

for producing 10 eggs was 2.59 and 2.48 kg. These indicators were significantly improved 

compared to F1 hens. Their egg indicators such as egg weight, yolk and albumen weight were 

significantly larger than F1 hens. The incubation egg quality of F2 hens was improved compared 

to F1 hens, but there was no obvious difference. The above indicators of the reciprocal backcross 

hens (F2LPxCLP) were all better than those of the main backcross hens (F2LPxLPC). 
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