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ARTICLE INFO ABSTRACT

Data on body measurements like BL (body length), CG (chest girth), WH (wither height) TM

Received (test day milk production), PM (peak milk production), LP (lactation period), CFDC (cost for
06 May, 2017 concentrate feed before test day milk production per cow), GGU (green grass used before test

day milk production per cow) and husbandry practices, were collected from a total of 100 dairy
Accepted

cattle at the villages of Islampur upazila under the district of Jamalpur in Bangladesh from
January to February 2017. Collected data were analyzed using SPSS software. The highest
BL, CG, WH, CFDC and GGU were 175.71+0.42 cm, 161.74+0.24 cm,123.82+0.11 cm
125.54+0.24 bdt/cow/day and 27.29+0.89 kg/cow/day, respectively. The highest amounts of
TM, PM and LP were 9.36+0.60 liter/cow, 13.11+0.54 liter/cow and 247.14+1.47 days/cow,
respectively. BL, CG and WH increased with increased of the age of crossbred cattle up to
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Key words 150 months of old. Similarly, CFDC and GGU increased with the increased of the age of
Crossbred dairy crosshred cattle up to 150 months of old. Farmers in the study area were not interested to
cgttle ) keep breeding bulls for breeding purpose but they were using artificial insemination system to
M_”k production inseminate their cows and aware about production performance record of the inseminating
Villages bull. Farmers took health services from milk vita and sold milk to the same. They believed that
Jamalpur district dairy cattle rearing a profitable livelihood. TM, PM and LP increased with the increased of the
Bangladesh age of crossbred cattle up to 150 months of old. However, increase of CFDC will increase TM,

LP and PM but increase of GGU will increase only LP. On the other hand increase of CG will
increase TM and increase of BL will increase LP and PM.
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INTRODUCTION

Livestock is a vital component of agriculture and contributing about 3.10% to gross domestic products
(GDP) and this is also contributing more than 6% of total foreign exchange earnings in Bangladesh (BER,
2015). Per capita meat and milk requirement are 120 gm/day and 250 ml/day, respectively but in Bangladesh,
per capita availability of meat and milk are 102 gm/day and 120 ml/day, respectively (BER, 2013), while, here
in Bangladesh annual production of milk is 3.46 million tons only but total annual requirement is 13.32 million
tons (MT) of milk (BER, 2012). In Bangladesh, introduced exotic breeds like Holstein-Friesian, Jersy, Sahiwal,
Hariana, Sindhi, Australian, Sahiwal-Friesian and improved varieties like: Pabna Cattle, Red Chittagong,
Munshiganj Cattle, North Bengal Grey Cattle etc. are available. About 3.53 million milking cows, 2.61 million dry
cows (cows without milk) out of total cattle population (23.4 million) in Bangladesh, while 2.13 million draught
cattle, and 4.20 million improved cattle were also reported among these 23.4 million cattle (Banglapedia, 2014).
Crossbred animals under Bangladesh condition contributes about 24% of the 6.9 million breedable cows and
heifers (Huque et al., 2011) and Friesian x Local crossbred cows’s milk production performance considerably
improved over the decades (Bhuiyan, 2011). To improve genetic merit of the dairy animals, among the various
mating systems crossbreeding of local non-descript cattle with exotic breeds of high genetic potential, is
considered to be a rapid and effective method (Usman et al., 2012). Progeny tested bulls for dairy development
in the country are in progress to add proven bull in dairy cattle industry (Bhuiyan et al., 2015). Sex, season of
birth and genotype did not affect the traits like, birth weight, three-month, six-month, weaning weight and
average daily gain of calves significantly (Rahman et al., 2015). Through supplementation of straw-based diets
with vigna hay, feed intake, nutrient digestibility and live weight gain of indigenous cattle were improved, in
Bangladesh (Hossain et al., 2015).

A number of researches have been conducted to evaluate reproductive and productive performances of
crossbreds dairy cows under relatively controlled condition at research centers, government owned farms and
in some urban and peri-urban dairy areas but, there are a few of such works conducted in rural areas especially
under the small holder dairy farming areas. Moreover, research work addressing body measurements to relate
milk production performances is scanty. So, the present study was designed and conducted to learn the
correlation between milk production traits and body measurements of Friesian x local crossbred cattle under
village condition in Bangladesh.

METHODOLOGY

Data on body measurements like BL, CG and BH; milk production performances like TM, PM and LP; feeds
like CFDC and GGU and husbandry practices, were collected from a total of 100 dairy cattle at 28 small scale
dairy cattle farms from eight villages of Islampur upazila under the district of Jamalpur in Bangladesh from
January to February 2017. Data were collected using a pre-structured questionnaire by door to door visit from
randomly selected farms in the study zone. Age range of cows was 28 to 150 months. All cows were divided
into three age groups, where age group (CA) one belongs to age range from 28 months to 50 months, CA two
belongs to age range from above 50 to 72 months while CA three includes cows of age range from above 72 to
150 months. Pedigree of crossbred cattle genotypes were like below (Table A).

The design of the study was unbalanced factorial in nature, because the observation numbers of different
traits were unequal. The recorded data were stored on to the excel spread sheet and edited for further analyses.
Then data were analyzed for having means through compare means menu, to obtain the relationship among the
traits TM, PM, LP, BL, CG, WH, CFDC, GGU, CA and Calves ages, Pearson’s correlation coefficient were used
through correlate menu, and Duncan’s Multiple Range Test (DMRT) were used for performing mean comparisons
using the Statistical Package for the Social Sciences version 14.0 (SPSS, 2005).
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Table A. Dam and sire genotype of enumerated cows were as follows

Dam genotypes Frequency
Local 7
Local xFriesian=Friesian crossbred 1 50
Friesian crossbred 1xFriesian crossbred 1=Frisian crossbred 2 39
Friesian crossbred 1xFriesian crossbred 2=Frisian crossbred 3 4
Total number of cows 100
Sire genotypes Frequency
Local xFriesian=Friesian crossbred 1 7
Friesian crossbred 1xFriesian crossbred 1=Frisian crossbred 2 87
Friesian crossbred 1xFriesian crossbred 2=Frisian crossbred 3 4
Friesian crossbred 2xFriesian crossbred 3=Frisian crossbred 4 2
Total number of cows 100

Body measurements were taken while animals were standing in a structure where it could not move around
and keep calm. Body Length (BL) — was the distance from middle point between two horns in the centre of head
to beneath the tail where anus open. Chest Girth (CG) — was measured as the minimal circumference around
the body immediately behind the front shoulder, and Wither Height (WH) — was distance from the ground
beneath the animal to the top of the withers directly above the centre of shoulder,

RESULTS

Body measurements

Body measurements varied significantly among the age groups of crossbred dairy cows (Table 1). BL
significantly varied among the CA and the highest BL were documented for CA3 (175.71+0.42 cm) and these
were followed by CA1 and CA2. But BL did not vary significantly between CA1 and CA2. CG significantly varied
among the CA and the highest CG were documented for CA3 (161.74+0.24 cm) and these were followed by
CA2 and CA1.

Table 1. Body measurements of enumerated cows at different ages

CA

BL

CG

WH

LS
Overall mean

158.51°+0.33 (37)
158.06"+0.53 (35)
175.712+0.42 (28)

*kk

163.17+0.04 (100)

146.91°+1.07 (37)
152.18°+0.64 (35)
161.74°+0.24 (28)

*%

152.90+0.54 (100)

114.57°+0.11 (37)

115.97°+ 0.60 (35)
123.822+0.11 (28)

*%

117.65+ 0.07 (100)

Note: BL-body length in cm, CG-Chest Girth in cm, WH-wither height in cm, CA 1- 28 months to 50 months, CA 2- above 50
to 72 months and CA 3-bove 72 to 150 months. LS=Level of significance, NS= Not Significant (P>0.05), *significance at 1.1
to 5%, **significance at 0.1 to 1%, ***significance at lower than 0.1% and **Means with the different superscripts differed
significantly within the column (P<0.05).

WH significantly varied among the CA and the highest WH were documented for CA3 (123.82+0.11 cm)
and these were followed by CA2 and CAL.
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Feeds and feeding of dairy cattle

The highest amount (125.54+0.24 bdt/cow/day) of cost for concentrate feed purchase before the test day
milk production per cow (CFDC) was spent in age group 3 and these were followed by age group 2 and 1 (Table
2).

Table 2. Used concentrate feed and green grass for test day milk production.

CA CFDC GGU
97.30°+0.83 (37) 14.76°+1.73 (37)

2 99.14°+0.43 (35) 15° (35)
125.54%+0.24 (28) 27.292+0.89 (28)

LS * —

Overall mean 105.85+4.85 18.35+0.95

Note: CFDC-concentrate feed costin BDT for test day milk production, GGU-green grass (kg) used for test day milk production
per cow, CA 1- 28 months to 50 months,CA 2- above 50 to 72 months and CA3-above 72 to 150 months.*significance at 1.1
to 5%, **significance at 0.1 to 1%,***significance at lower than 0.1% and ®Means with the different superscripts differed
significantly within the column (P<0.05).

The highest amounts (27.29+0.89 kg/cow/day) of green grass were used before test day milk production
per cow (GGU) in age group 3 and these were followed by age group 2 and 1.

Husbandry practices of crossbred dairy cattle

Male caves from all dairy cows were kept to sale for meat purpose and all cows were inseminated by Al
workers. Most of the farmers (89.29%) collected information about milk production performances of inseminating
bull’'s dam and sib before insemination (Table 3).

Table 3. Husbandry practices followed by the farmers

Traits Opinion

Male calf of cows use for kept for sale for meat purpose 28 (100%)
kept for breeding purpose 0

Insemination system Use herd bull 0
Artificial Insemination by Al worker 28 (100%)

Do you know milk production performance of Yes 25 (89.29%)

inseminating bull’'s dam and sib before No 3 (10.71%)

insemination of your cows?

Do you use vaccine regularly for your cows Yes 28 (100%)
No 0

Do you use anthelmintics regularly for your Yes 28 (100%)

cows No 0

Receive health services from Milk vita 27 (96.43%)
Govt. Livestock Development 1(3.57%)
Center

Milk sale place Milk vita collection center 25 (89.29%)
Village and upazila market 3 (10.71%)

Is dairy cow husbandry a profitable livelihood?  Yes 28 (100%)
No 0

However nearly all (96.43%) cattle farmers received health services for their cattle from Milk vita and the
sold their cow’s milk to Milk vita. All farmers used to vaccinate and administered anthelmintics regularly to their
dairy cattle and they were in an opinion that dairy cattle husbandry is a profitable livelihood.
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Peak milk production period

Most of the cows (87.00%) gave peak milk at her second month of a whole lactation period (Table 4).

Table 4. Peak milk production month

Assessment of milk yield of crossbred cattle in Jamalpur district

Traits

Number of lactating cows

Peak milk production in a whole lactation

First month
period Second month
Third month

9 (9.00%)
87 (87.00%)
4 (4.00%)

Milk production performances

The highest amounts of TM (9.36+0.60 liter/cow) were recorded for the cows with age group 3 and these
were followed by age group 1 and 2 (Table 5). The highest amounts of PM (13.11+0.54 liter/cow) were recorded
for the cows with age group 3 and these were followed by age group 1 and 2.

Table 5. Milk production performances at different ages

PM

LP

Cow age groups ™
1 8.50+0.30 (18)
2 7.64+2.79 (22)
3 9.36+0.60 (25)
LS NS
overall 8.54+1.39 (65)

11.27°+1.49 (37)
11.11°+0.76 (35)
13.112+0.54 (28)

*

11.73+1.11(100)

221.22°+0.00 (37)
212.89°+0.08 (35)
247.142+1 47 (28)

*%

223.86+0.68(100)

Note: TM-test day milk production per cow in liter, LP-lactation period in days, PM-peak milk production per cow per day in
liter, age group 1- 28 months to 50 months, age group 2- above 50 to 72 months and age group 3-bove 72 to 150 months.

The longest LP (247.14+1.47 days/cow) were recorded for the cows with age group 3 and these were
followed by age group 1 and 2.

Correlation of TM with Calves age

Correlation between TM and calves ages (Table 6) was not significant and this was at minimal level (0.046).

Table 6. Correlation between calves age and TM

Parameter Number ™ Calves age (1 to 9 months)
™ 25 1 .046
Calves age (1 to 9 months) 25 046 1

Note: Correlation is not significant at above 0.05 levels (2-tailed).

Correlation of milk production parameters with body measurements and feed consumption

TM was strongly and positively correlated (Table 7) with CG (medium level; 0.606) and CFDC (medium
level; 0.620). LP was strongly and positively correlated with BL (lower level; 0.227), CFDC (lower level; 0.393),
GGU (lower level; 0.232) and CA (lower level; 0.218).
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Table 7. Correlations among milk production parameters with other traits

Parameters N CG WH CFDC GGU ™ LP PM CA

BL 100 0.457** 0.666** 0.078 0.237* 0.205 0.227* 0.201*  0.373*
CG 100 0.625** 0.046  0.305**  0.606** 0.153 0.167  0.343*
WH 100 0.020  0.301** 0.182 0.104 0.078  0.337*
CFDC 100 -0.016  0.620**  0.393** 0.616** 0.178
GGU 100 -0.057 0.232* .073  0.420**
™ 65 0.234 0.715** 0.117
LP 100 0.516** 0.218*
PM 100 0.225*

Note: N-number of observations, BL-body length in cm CG-body circumference in cm, WH-body height in cm, CFDC-
concentrate feed cost for test day milk production, GGU-green grass used for test day milk production, TM-test day milk
production per cow in liter, LP-lactation period in days, PM-peak milk production per cow per day in liter, and CA-cow age in
months. ** Correlation is significant at the 0.01 level (2-tailed), *Correlation is significant at the 0.05 level (2-tailed).

PM was strongly and positively correlated with BL (lower level; 0.201), CFDC (medium level; 0. 0.616) and CA
(lower level; 0.225).

DISCUSSIONS

Body measurements of crossbred cows

BL significantly varied among the CA and the highest BL were found for CA3 and these were followed by
CA1 and CA2. BL did not vary significantly between CA1 and CA2. But the distance from point of shoulders to
the ischium of Brown Swiss (136.88+1.97 cm), Holstein (146.37+0.95 cm) and Crossbred (140.15+1.26 cm)
were lower than present findings (Ozkaya and Bosket, 2008).CG significantly varied among the CA and the
highest CG were documented for CA3and these were followed by CA2 and CA1 and the same were lower than
Brown Swiss (180.25+3.38 cm), Holstein (189.36+1.73 cm) and Crossbred cattle (181.59+.66 cm) (Ozkaya
and Bozkurt, 2008). WH significantly varied among the CA and the highest WH were observed for CA3 and
these were followed by CA2 and CAl and were in line with Ozkaya and Bozkurt (2008) who found, WH of
Brown Swiss (123.45+1.40 cm), Holstein (132,60b+ 0.66 cm) and Crossbred (127.95+1.14 cm). Body
measurements like BL, CG and WH varied significantly among the age groups of crossbred dairy cows. Above
discussions might be suggested that BL, CG and WH increased with increased of the age of crossbred cattle
up to 150 months of old.

Feeds and feeding of dairy cattle

The highest amount of cost for concentrates feed purchase before test day milk production per cow (CFDC)
was spent in age group 3 and these were followed by age group 2 and 1. Similarly, the highest amounts of
green grass were used before test day milk production per cow (GGU) in age group 3 and these were followed
by age group 2 and 1. On the other hand, Sanh et al. (2002) reported, body weight gain, milk yield and milk
protein were increased as the ratio of concentrate feed was increased in the diet but milk fat was decreased.
Above discussions might be indicative that CFDC and GGU increased with the increased of the age of
crossbred cattle up to 150 months of old.

Husbandry practices of crossbred dairy cattle
Male caves from all dairy cows were kept to sale for meat purpose and all cows were inseminated by Al
workers. Most of the farmers collected information about milk production performances of inseminating bull's
dam and sib before insemination. However nearly all cattle farmers received health services for their cattle from
Milk vita and they sold their cow’s milk to Milk vita. On the contrary Islam et al. (2016) reported that farmers
were not knowledgeable about modern health management and natural mating system was the main way of
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insemination at rural villages of Chapai Nawabganj district in Bangladesh. However, all farmers at present study
area, used to vaccinate and administered anthelmintics regularly to their dairy cattle and they were in an opinion
that dairy cattle rearing is a profitable livelihood. The above discussions might be suggested that farmers in the
study area were not interested to keep breeding bulls for breeding purpose but they were using Al system to
inseminate their cows and aware about production performance record of the inseminating bull. Farmers took
health services from milk vita and sold milk to the milk vita. They believed that dairy cattle rearing a profitable
livelihood.

Milk production performances

Most of the cows gave peak milk at her second month of a whole lactation period. The highest amounts of
TM were recorded for the cows with age group 3 and these were followed by age group 1 and 2 and the same
was lower than Hossain et al. (2016), who observed, daily milk yield in crossbred was 15.90+0.72 liter/cow.
Similarly, the highest amounts of PM were recorded for the cows with age group 3 and these were followed by
age group 1 and 2 but peak milk production was in line with Sarder et al. (2007) in Bangladesh (11.63+2.90
liter/day/cow). Moreover, the longest LP were recorded for the cows with age group 3 and these were followed
by age group 1 and 2 and were in line with Islam et al. (2017) who found the longest Lactation Period in days
(219.88+0.47) under body weight group 2. Above discussions might be indicative that TM, PM and LP
increased with the increased of the age of crossbred cattle up to 150 months of old.

Correlation among the traits

Correlation between TM and calves ages was not significant. TM was strongly and positively correlated with
CG and CFDC which might be indicative that the increase of CG and CFDC will affect the TM positively. LP was
strongly and positively correlated with BL, CFDC, GGU and CA and this might be suggested that increase of
BL, CFDC, GGU and CA will positively affect the LP. PM was strongly and positively correlated with BL, CFDC
and CA and which might be pointed that increase of BL, CFDC and CA will positively affect the PM. However
in a different study, Positive correlation of test day milk production with cost involved to feed the cow with
concentrate feed on the day before test milk production (0.794) and green grass used the day before test milk
production (0.453) were estimated (Islam et al., 2017). So the above discussions might be indicative that,
increase of CFDC will increase TM, LP and PM but increase of GGU will increase only LP. On the other hand
increase of CG will increase TM and increase of BL will increase LP and PM. Similarly, increase of CA will
increase LP and PM.

CONCLUSIONS

BL, CG and WH increased with increased of the age of crossbred cattle up to 150 months. Similarly, CFDC
and GGU increased with the increased of the age of crossbred cattle up to 150 months. Farmers in the study
area were not interested to keep breeding bulls for breeding purpose but they were using artificial insemination
system to inseminate their cows and aware about production performance record of the inseminating bull.
Farmers took health services from milk vita and sold milk to the same. They believed that dairy cattle rearing a
profitable livelihood. TM, PM and LP increased with the increased of the age of crossbred cattle up to 150
months. However, increase of CFDC will increase TM, LP and PM but increase of GGU will increase only LP.
On the other hand increase of CG will increase TM and increase of BL will increase LP and PM.

COMPETING INTEREST

There is no conflict of interest.

ACKNOWLEDGEMENT

We thankfully acknowledge the contribution of farmers of the villages under the upazila of Islampur of
Jamalpur district in Bangladesh to support the research work during data collection.

97

Res. Agric. Livest., Fish. Vol. 4, No. 2, August 2017: 91-98



Begum et al. Assessment of milk yield of crossbred cattle in Jamalpur district

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

Banglapedia, 2014. Banglapedia, National Encyclopedia of Bangladesh.
http://en.banglapedia.org/index.php?title=Cattle

BER, 2012. Bangladesh Economic Review (BER), Economic Division, Ministry of Finance. The
Government of the People’s Republic of Bangladesh, from http://www.mof.gov.bd

BER, 2013. Bangladesh Economic Review (BER), Economic Division, Ministry of Finance. The
Government of the People’s Republic of Bangladesh, from http://www.mof.gov.bd

BER, 2015. Bangladesh Economic Review (BER), Economic Division, Ministry of Finance. The
Government of the People’s Republic of Bangladesh, from http://www.mof.gov.bd

Bhuiyan AKFH, Rashid MM, Khan RA, Habib MA, Bhuiyan MSA, Faiz MA, 2015. Progeny tested bull
production for dairy cattle development in Bangladesh. Bangladesh Journal of Animal Science, 44: 106-112.
Bhuiyan AKFH, Rashid MM, Khan RA, Habib MA, Bhuiyan MSA, Faiz MA, 2015. Progeny tested bull
production for dairy cattle development in Bangladesh. Bangladesh Journal of Animal Science, 44: 106-112.
Bhuiyan AKFH, 2011. Progeny Tested Seed Bull Production: Progress towards National Dairy Development.

Keynote paper presented at the 3rdNati0naI Seminar of Breed Up-gradation through Progeny Test Project
held on 15 June 2011 at BIAM, Dhaka.

Hossain MS, Islam F, Rashid MHO, Leena SA, Sarker SC, 2016. Productive and Reproductive Performances
of Holstein Friesian xLocal Crossbred and Pabna xPabna Cattle Genotypes. International Journal of
Business, Social and Scientific Research, 4: 261-266.

Hossain MS, Miah MY, Khandaker ZH, Islam F, 2015.Effect of different levels of matikalai (Vignamungo) hay
supplementation to straw-based diets on feed intake, digestibility and growth rate of indigenous
cattle.Livestock Research for Rural Development, 27 (2).

Huque KS, Dev GK, Jalil MA, 2011. High yielding dairy breed development in Bangladesh- limitations and
opportunities. Paper presented in international workshop on “High yielding dairy breed development in
Bangladesh” held at Bangladesh Livestock Research Institute, Dhaka from 28-29 September.

Islam F, Alam MP, Hossain MS, Leena SA, Islam MR, Hasan SMR 2016: Prospects and challenges of
homestead cattle production in the villages of ChapaiNawabganj district in Bangladesh. International Journal
of Agronomy and Agricultural Research, 9: 44-50.

Islam F, Faruque MO, Ferdous F, Joya SH, Islam R and Hossain MS, 2017. Effect of genetic and non-genetic
factors on milk production performance of Holstein-FriesianxLocal crossbreds at the villages of Noakhali
district in Bangladesh. Research in Agriculture, Livestock and Fisheries, 4: 21-28.

Ozkaya S and Bozkurt Y 2008. The relationship of parameters of body measures and body weight by using
digital image analysis in pre-slaughter cattle. Archiv Tierzucht, Dummerstorf, 51: 120-128.

Rahman SMA, MSA Bhuiyan and AKFH Bhuiyan, 2015. Effects of genetic and non-genetic factors on growth
traits of high yielding dairy seed calves and genetic parameter estimates. Journal of Advanced Veterinary
and Animal Research, 2: 450-457.

Sanh MV, Wiktorsson H, Ly LV, 2002. Effects of Natural Grass Forage to Concentrate Ratios and Feeding
Principles on Milk Production and Performance of Crossbred Lactating Cows. Asian-Australasian Journal of
Animal Science, 15: 650-657.

Sarder MJU, MM Rahman, S Ahmed, MR Sultana, MM Alam, MM Rashid, 2007. Consequence of dam
genotypes on productive and reproductive performance of dairy cows under the rural condition in
Bangladesh. Pakistan Journal of Biological Sciences, 10: 3341-3349.

SPSS, 2005. Windows for version-14.0. Release on 27.10.2005. (Microsoft Corp. 1998). Trends SPSS Inc.,
Michigan Avenue, Chicago, IL. 19-182.

Usman T, G Guo, SM Suhail, S Ahmed, L Qiaoxiang, MS Qureshi and Y Wang, 2012. Performance traits
study of Holstein Friesian cattle under subtropical conditions. The Journal of Animal and Plant Sciences, 22:
92-95.

98

Res. Agric. Livest., Fish. Vol. 4, No. 2, August 2017: 91-98


http://en.banglapedia.org/index.php?title=Cattle
http://www.mof.gov.bd/
http://www.mof.gov.bd/
http://www.mof.gov.bd/
http://www.google.com/url?q=http%3A%2F%2Fijbssr.com&sa=D&sntz=1&usg=AFQjCNGrx2fEjd6pwcAJ6T_LCuM6itFfkA
http://www.google.com/url?q=http%3A%2F%2Fijbssr.com&sa=D&sntz=1&usg=AFQjCNGrx2fEjd6pwcAJ6T_LCuM6itFfkA

	11. Islam F, Alam MP, Hossain MS, Leena SA, Islam MR, Hasan SMR 2016: Prospects and challenges of homestead cattle production in the villages of ChapaiNawabganj district in Bangladesh. International Journal of Agronomy and Agricultural Research, 9: 44...

