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Abstract 

The present study was carried out to know the effect of feeding soybean-based milk replacer on post-

weaning growth and blood parameters of milk replacer-fed and naturally suckled goat kids. Twenty four 

Black Bengal kids were allocated into two groups; treatment group (n=12, 6 male and 6 female) was reared 

artificially with milk replacer, and control group (n=12, 6 male and 6 female) was kept with their dam for 

natural suckling. Milk replacer was prepared with powdered milk and soybean powder (1:1). After weaning, 

the live weight of kids was recorded weekly. The blood samples were collected from the kids to determine 

haematological parameters. The live weight did not differ significantly between artificially fed and naturally 

suckled male and female kids. Wither height and heart girth showed significantly (p<0.05) higher in the 

milk replacer fed male kids than naturally reared males. Body length of female kids was significantly 

(p<0.05) higher in milk replacer fed group than naturally suckled group. Heart girth and red blood cell 

(RBC) were found significantly (p<0.05) higher in artificially fed kids than naturally reared both male and 

female kids. Therefore, it can be concluded that artificial feeding with milk replacer can be an alternative 

way of kid rearing under farm conditions.  
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Introduction 

Black Bengal goats are meat type goats usually 

found all over Bangladesh and its surrounding 

areas in India. They are popular for their 

adaptability in a hot and humid environment, high 

prolificacy and delicious meat (Hossain, 2021). 

Black Bengal goats are also well known for their 

skin quality which is commercially called “Kustia 

Grade”. They have the potential for better fertility 

and litter size. A high level of kid mortality is a 

significant barrier to increasing goat production in 

tropical and subtropical countries. The main 

factors are closely related to higher kid mortality, 

lower birth weights, and lower milk production by 

the dam. In this regard, artificial (bottle) feeding 

of the newborn is essential. Artificial rearing of 

goat kids with whole milk is expensive due to the 

high cost and demand for cow milk for human 

consumption. So artificial rearing of kids with milk 

replacers has been considered as an economic 

and alternate way to save the kids.  

The success in artificial feeding with milk replacer 

depends on many factors like breed, milk quality, 

access to feed and pasture environment, and 

system of milk feeding. The first milk replacer was 

formulated by Kellner (1926). Several studies of 

milk replacer on different species (Kids, Lambs, 

Calves) found higher average daily weight gain 

with the development and establishment of 

rumen microorganisms and reduced mortality 

(Emsen et al., 2004; Hu et al., 2020; Zhang et 

al., 2019). It is known that milk replacer is 

cheaper than natural milk (Khan et al., 2012). 

Milk replacers are usually made with skim milk 

powder, animal fat, buttermilk powder, whey 

protein, soy lecithin, and vitamin-mineral premix. 

Glucose, cereal flower, non-milk protein can also 

be used in little amounts. Milk replacers are 

prepared with several ingredients to supply 

protein, fat, lactose, minerals, and vitamins and 

dissolved readily in water to facilitate feeding in a 

physical form similar to milk. Milk is an essential 

feed for newborn kids for 3-4 weeks or up to 5-6 
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months depending on breed and other factors 

(Sultana et al., 2012). It is difficult to find out an 

acceptable alternative to milk protein.  

Soybean is a source of high-quality, relatively 

inexpensive protein that has the potential for 

using in milk replacer (Ghorbani et al., 2007). 

Partially replacement of whole milk with soymilk 

on pre-weaning calf performance and weaning 

costs results from soymilk as an economic partial 

substitute for whole milk in calf-raising (Ghorbani 

et al., 2007). Soy flour can supply the one-third 

of the total protein in milk replacer as a single 

contributor without compromising growth 

performance (Heaney and Shrestha, 1987). They 

also reported that there were no significant 

differences in daily gains from birth to weaning 

and post-weaning feed conversions among lambs 

fed standard milk replacer with all the protein 

provided by milk products and those fed milk 

replacer containing soy protein. Sarker et al. 

(2015) suggested that soybean-based milk 

replacer could be supplied to kids up to 50% 

without any detrimental effects on their growth 

and organ development. However, the effect of 

that artificial feeding of soybean-based milk 

replacer was not compared with the naturally 

reared kids. Therefore, this study was conducted 

to know the post-weaning growth and blood 

parameters of milk replacer fed and naturally 

suckled kids. 

Materials and methods 

Kids and their management  

The experiment was conducted at Charsottrapur, 

Boira, and Kewatkhali in Mymensingh Sadar 

Upazilla, Mymensingh, Bangladesh. Two weeks 

old 24 Black Bengal kids were divided into two 

groups considering their initial weight, litter size 

of their dam, parity, and dam weight. Each group 

consisted of 12 kids (6 male, 6 female). The house 

was well ventilated and cleaned properly. All 

feeders, waterers and other necessary 

equipments were also cleaned and disinfected 

regularly. Freshly dried bedding material was 

spread on the floor. The gunny bag was hung over 

the ventilator to protect rain and wind. The initial 

weights of kids ranged from 1.16 to 1.65 kg and 

they were identified with tags. The kids were 

reared in separate rooms for natural (suckling 

with mother) and artificial groups (50% powder 

milk + 50% soymilk).  

Milk replacer was supplied individually using a 

bottle with a soft rubber nipple. Milk replacer was 

offered @ 10% of the live weight of kids. The 

amount of milk replacer supplied to the kids was 

gradually reduced to zero by the end of week 13, 

using week 7 as base intake @2% level. In 

addition to milk replacer, all the kids were offered 

concentrate mixture (24% crude protein) and 

green grasses ad libitum basis. After five weeks, 

the concentrates supplementation to the kids was 

increased gradually up to the end of the 

experiment. Kids were provided free access to 

water.  

Preparation of soymilk 

An amount of 62.5g soy flour dissolved in 1000 

ml water and boiled at 100ºC for 10 minutes with 

constant stirring. After stirring and prompt 

cooling, an equal amount (1:1) of powder milk 

was mixed and then supplied to the kids.  

Live weight 

Each kid was weighed weekly at early in the 

morning using a digital balance. The kids were 

kept off feed overnight (16 hours) before 

weighing.  

Collection and processing of blood 

Blood samples were collected at the 7th week of 

the experimental period via jugular vein puncture 

into evacuated tubes containing EDTA 

(Ethylenediaminotetraacetate) for examination of 

RBC, white blood cell (WBC), haemoglobin (Hb), 

erythrocyte sedimentation rate (ESR) and packed 

cell volume (PCV).  

Statistical analysis 

Data were presented as the mean ± SD (standard 

deviation). All data were subjected to one-way 

ANOVA, and the significance of difference among 

means was determined using Tukey’s HSD test. 

All analyses were conducted in “SAS/STAT version 

9.1.3” for Windows Service Pack 4, 2004 SAS 

Institute, and Cary NC USA for Windows. 

Differences at p < 0.05 were considered 

statistically significant.  



Feeding milk replacer to goat kids 

 

88 
 

Results and discussion 

In the present study, Black Bengal goat kids were 

reared artificially with soybean-based milk 

replacers while another group was reared 

naturally keeping with their mother to see the 

post-weaning growth and blood parameters. The 

results showed that the post-weaning growth of 

kids did not differ significantly between milk 

replacer fed and naturally fed kids (Figure 1 and 

2). All the kids of both the groups showed a 

positive increasing trend in live weight change 

with the progress of time. The final live weight did 

not differ significantly between male and female 

groups (Table 1). Lama et al. (2013) studied the 

growth of Criollo kids in three rearing systems 

i.e., naturally reared with their mothers, suckling 

goat milk until 30 and 45 days of age at weaning, 

and artificially reared on milk replacer until 45 

days of age).

Table 1: Live weight gain and body measurements of milk replacer fed and naturally suckled Black Bengal 

kids at post-weaning stage. 

*Data were presented as (mean ± SD); a-b Within a row, means with different superscripts are significantly 

different (p < 0.05). 

They reported that the growth of kids did not 

differ significantly between the rearing systems. 

These results are consistent with the findings of 

present study. Delgado-Pertinez et al. (2009) 

examined the differences between natural or 

artificial, where they found that kid growth did not 

significantly differ at the 4th week of age, although 

the natural suckled kids weighed slightly more 

than those of the milk replacer fed kids. In 

contrast, Arguello et al. (2004) reported a higher 

average daily gain of natural suckled kids than 

adlibitum and restricted milk replacer fed kids. 

Baumrucker and Blum (1993) also reported that 

dams’ milk contains a growth promoter that is 

absent in milk replacers, which supports the 

higher average daily gain in natural suckled kids. 

In this current study, wither height and heart   

girth were significantly (p< 0.05) higher in the 

milk replacer fed group than naturally reared 

male kids (Table 1). In female kids, body length 

and heart girth were significantly (p< 0.05) 

higher in milk replacer fed kids than naturally 

reared female kids. In case of male, body length 

and in case of both male and female groups, 

circumference of neck and neck length did not 

differ significantly between milk replacer fed and 

naturally fed kids. Kaiwu et al. (2015) reported 

that there was no significant difference in withers 

height, body length, and heart girth between milk 

replacer and control group. Also, Perez et al. 

(2001) did not find any significant differences in 

body length when kids fed either goat milk only 

or commercial calf milk substitute/ replacer or a 

goat kid milk substitute/replacer.

Parameters 

Male Female 

Artificial 
feeding 

Natural 
suckling 

Artificial 
feeding 

Natural 
suckling 

Initial live weight (kg) 5.69±0.35 5.26±0.61 5.63±0.67 5.52±0.73 

Final live weight (kg) 13.55±0.75 12.6±0.85 12.00±0.87 11.21±0.62 

Total weight gain (kg) 7.86±0.72 7.34±0.27 6.27±0.20 5.69±0.69 

Body length (cm) 51.0 ± 1.22 50.0 ± 1.41 51.66 a ± 0.87 48.03 b±0.33 

Wither height (cm) 43.0a ±0.70 41.73b±0.40    42.0±0.70 41.67±0.52 

Heart girth (cm) 48.0a ±0.89 46.50b±0.81  46.33a±0.60 44.41b±0.73 

Circumference 

of neck (cm) 

Apex 21.5 ±0.77 21.08±0.80    19.08±0.80 21.25±0.68 

Middle 23.08 ±0.37 22.33 ±0.75    20.75±1.72 21.80±0.70 

Base 22.07 ±0.49 22.75 ±1.08     23.16±0.63 22.75±1.72 

Neck length (cm) 13.73 ±0.43 12.75 ±1.08      12.36±0.67 11.33±0.68 
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Table 2:  Blood parameters of milk replacer fed and naturally suckled Black Bengal kids at post-weaning 

stage. 

*Data were presented as (mean ± SD);  a-b within a row, means with different superscripts are significantly 

different (p < 0.05). 

Masum et al. (2011) reported that body length, 

wither height, and heart girth did not differ 

significantly between the milk replacer fed and 

whole milk fed calves. However, it was not clearly 

understood why the body frame was larger in milk 

replacer fed kids than the control groups in the 

present study. 

The numbers of RBC of male and female kids were 

significantly higher (p < 0.05) in milk replacer fed 

kids than naturally suckled kids (Table 2). Addas et 

al. (2010) reported that males had higher RBC 

values than females. In the young ruminants, the 

high RBC values may be due to excitement or 

strenuous exercise during handling (Gartner et al., 

1969). The secretion of adrenaline leads to spleen 

contracts and thus results from the release of more 

RBC into circulation.  The values of WBC, Hb, and 

PCV percentage were almost similar in both natural 

and milk replacer fed kids. 

Conclusions 

Soybean-based milk replacer can be fed as an 

alternative to goat milk without having any 

significantly negative effect on growth and blood 
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Figure 1: Post-weaning growth of male kids
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Blood parameters 

Male Female 

Artificial 

Feeding 

Natural 

Suckling 

Artificial 

Feeding 

Natural 

Suckling 

Red Blood Cell  (millions/mm3) 8.5a ± 0.14 7.60b ± 0.35 7.69a ± 0.51 6.55b ± 0.26 

White Blood Cell (thousands/mm3) 7.95 ± 0.23 7.3 ± 0.48 8.02 ± 0.23 6.37± 0.27 

Hemoglobin  (g) 6.95 ± 0.34 7.25 ±0.05 7.41 ± 0.40 6.63 ± 0.61 

Packed Cell Volume (%) 26.0 ± 1.0 24.0 ± 2.65 24.0 ± 3.61 19.67 ± 2.08 
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Neutrofil (%) 31.0 ± 1.73 30.67 ±2.89 33.33 ± 2.08 32.67 ± 2.08 

Eosinophil (%) 3.33 ± 0.58 3.0 ± 1.00 2.00 ± 1.0 3.33 ± 0.58 

Lymphocyte (%) 63.76  ± 2.52 64.33 ±4.04 61.67± 1.53 62.33 ± 1.53 

Monocyte (%) 2.78 ± 0.68 2.63 ± 0.72 3.00 ± 1.0 2.67 ± 0.58 

Basophil (%) 0 0 0 0 
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parameters at post-weaning stage of Black Bengal 

kids. 
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