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Abstract
A total of 160 cows, 10 cows in each of native (local cow) and crossbred (local x Holstein Friesian)

origins differing in lactation were used in 2x2x2x2 factorial experiment using Randomized Block
Design (RBD) to evaluate milk yield and composition of cows considering regions (good & poor feed
base region), seasons (dry: Nov.—Feb. 2009 & wet: Jun.—Oct. 2009), genotypes and lactation. A “good
and/or poor feed base” region was classified based on the availability of quantity and quality
roughages throughout the year. The study revealed that the daily milk yield and 4% FCM of cows
under good feed base condition were 6.76 and 6.49 kg, respectively and under poor feed base
condition were 3.67 and 3.31 kg, respectively. Feed base region did not affect on milk fat and it was
observed that the milk protein, lactose, solids-not-fat (SNF), minerals and total solids under good feed
base condition were 37.9, 54.9, 100.9, 6.3 and 140.6 g/kg, respectively, whereas, under poor feed base
condition the values were 36.3, 52.9, 98.0, 6.1 and 135.2 g/kg, respectively. Season did not affect
milk yield and composition except minerals (6.5 g/kg vs. 5.9 g/kg). Genotypes significantly (p<0.01)
influenced daily milk yield, the milk protein and minerals. Lactation did not affect milk yield and the
milk protein, but influenced the fat, lactose, SNF, minerals and total solids. The interaction of feed
base regions and seasons significantly (p<0.01) influenced milk yield and the milk fat and SNF. The
milk protein and lactose was influenced by the interaction of feed bases region, seasons and lactation.
Milk yield negatively correlated with fat per cent. The percentage of fat significantly (p<0.01)
correlated with protein, lactose, SNF, and minerals %. The percentage protein correlated with lactose,
SNF and minerals. Lactose % significantly (p<0.01) correlated with SNF%. It may be concluded that
milk yield and composition depends on feed base region, genotype and lactation of cows. Season did
not influence milk yield and the composition. Milk yield negatively correlated with the percentage of
fat, protein, lactose, SNF and milk composition strongly correlated with each other.
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Introduction
Bangladesh has 24 million cattle, out of which 6 million are dairy cattle (DLS, 2008),

consisting of local (31.45%) and crossbreds (68.55%) reported by Huque et al. (2002). The
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majority of the cattle are reared by smallholder dairy producers. The numbers of dairy farms
are estimated at about 1.4 million with an average herd size of 1-3 cows (Hemme, 2008).
Dairy is a part of the mixed farming systems in Bangladesh (Saadullah, 2001) and a
predominant source of income, nutrition and jobs (Miyan, 1996; Haque, 2009). Dairying is
also considered a strong tool to develop a village micro economy of Bangladesh (Shamsuddin
et al.2007) in order to improve rural livelihoods and to alleviate rural poverty.

Milk production growth has increased from 4.1% to 7.4% per annum in 2000-2005 and 2005-
2008, respectively (Hemme, 2008). Even with this faster growth the per capita milk
availability in 2008 was only 19 kg (Hussain et al. 2008), which was far below the
requirements (92 kg/person/year) as indicated by the World Health Organization (WHO,
2002). The average consumption of milk is at a rate of 4% per year (Hemme, 2008). This
means that in future the dairy industry of Bangladesh will be ‘demand-’ or ‘market-driven’
which corresponds to the doubling of demand for milk and milk products in 2020 in all
developing countries including Bangladesh (Delgado et al.1999, Ndambi et al.2007).

Milk, one of the physiological products of cows, varies in composition depending on plan of
nutrition of cows. Relation between the composition of milk and the diets fed to cows may
produce some options to develop feeding guides for milking cows. The actual amount of milk
and composition produced during the lactation period is affected by feeds (Mackle et
al.1999), seasons (Hang et al., 1982 and Auldist et al.1998), stage of lactation (Sharma et
al.1985; Auldist et al.1998), etc.

The lack of information is available to understand the effect of nutritional and non-nutritional
factors on milk yield and composition of local and cross-bred cows in Bangladesh. Therefore,
in the light of above discussed features, the present investigation was intended to assess the
effect of season, genotype and lactation on milk yield and composition of local and crossbred

dairy cows reared under different feed base management.

Materials and Methods

Design of experiment

A total of 160 cows, 10 cows in each of native (local cow) and crossbred (local x Holstein
Friesian) origins differing in lactation were used in 2x2x2x2 factorial experiment using
Randomized Block Design (RBD) to evaluate milk yield and composition of cows
considering regions (good & poor feed base region), seasons (dry: Nov.—Feb. 2009 & wet:
Jun.—Oct. 2009), genotypes (local cow: 247 kg and crossbred cow: 318 kg) and lactation (<
100 days of lactation and > 100 days of lactation). A “good and/or poor feed base region”
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was classified based on the availability of quantity and quality of roughages throughout the
year to the animals.

Site of the experiment

The study was conducted in Baghabari at Shirajgonj district as good feed base (availability of
good quality and adequate quantity roughages to the animals throughout the year) and
Burirhat at Rangpur district as poor feed base (availability of poor quality and insufficient
quantity of roughages to the animals throughout the year) regions for a period of 21 days in
each season.

Animal management

Rice straw was offered ad libitum twice a day; first in the morning at 07:00 am and again in
the evening at 6:00 pm. Green grass was also offered ad libitum twice a day; first in the
morning at 8.30 am and again in the evening at 4.30 pm. Concentrate mixture were supplied
twice a day; first in the morning at 5.30 am and again in the evening at 4.00 pm before
milking. Fresh water was ensured twice a day (morning at 5.45 am and evening at 4.45 pm)
during the experimental period, but the amount of water was not measured. Milking was done
manually twice a day; first in the morning at 6.00 am and again in the evening at 5.00 pm.
Cows were housed in individual stall on a concrete floor throughout the experimental period.
Animal weighing and body condition score (BCS)

Live weight of each cow was measured using a calibrated electronic digital scale (Baset et
al.2010). BCS was assessed by palpating individual body parts, and an average score was
recorded on a 5-point scale, where 1 was emaciated and 5 was obese (Wildman et al.1982).
Measurement of feed intake and chemical composition

Cows consumed all the concentrates but sometimes refused rice straw and green grasses. For
measuring feed intake, rice straw and green grasses were weighed every day before supplying
to the cow; next morning left over of straw and green grasses were weighed. Feed intake and
refusals were recorded and analyzed for proximate component followed by the method of
AOAC (2004). The values of rumen degradable protein (RDP) and rumen undegradable
protein (UDP) were adopted from Kearl (1982), Singh & Oosting (1993), Walli et al.(1993)
and Khandaker and Tareque (1997). Energy values of roughages and concentrates were also
adopted from Kearl (1982) and Singh & Oosting (1993).

Milk yield and composition

The daily milk yield of individual cow was recorded and milk samples were collected from
the morning and evening milking at the scheduled day in every week. Samples were
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preserved at -20°C and carried out in the Dairy Science Laboratory of Animal Production
Research Division (APRD), Bangladesh Livestock Research Institute (BLRI), Savar, Dhaka,
and analyzed for fat, protein, lactose, SNF and minerals using a Milk Analyzer (LactoStar,
Funke Gerber, Germany).
Statistical analysis
Data were analyzed in a 2x2x2x2 factorial experiment in Randomized Block Design (RBD)
using a computer package GENSTAT (Lawes Agricultural Trust, 1997) to determine the
treatment effects of mean.

Results and discussion
Effects of feed base region on feed and nutrients intake of dairy cows
The effects of feed base region on feed and nutrients intake of dairy cows are presented in
Table 1. Feed intake of cows under good feed base region was higher than the intake of cows
under poor feed base region. Daily dry matter intakes (DMI) of cows under good and poor
feed base condition were 8.53 and 5.40 kg, respectively. The roughage: concentrate ratio was
significantly (p<0.01) higher in poor feed base (2.64 kg) compared to that of good feed base
management condition (1.61 kg). Daily metabolizable energy (ME) intake of cows under
good and poor feed base management condition were 70.23 MJ and 40.20 MJ, respectively.
Where, M/D in good feed base (8.24 MJ/Kg DM) was significantly (p<0.01) higher than that
of the poor feed base management condition (7.27MJ/kg DM). The reasons of this behind
may be the availability of quantity and quality of roughage and concentrate feeds in feed base
regions.

Table 1. Effects of feed base region on feed and nutrients intake of dairy cows

Parameters Mean value LSD" and level of
Good feed base Poor feed base significance
region region

DM, kg/d 8.53 5.40 0.45**
ME, MJ/d 70.23 40.20 3.86**
CP, g/ 839 386 50.0**
RDP, g/d 488.5 166.0 32.95**
UDP, g/d 350.9 220.0 19.79**
Ash, kg/d 0.94 0.75 0.06**
OM, kg/d 7.62 4.63 0.40**
ADF, kg/d 2.92 1.25 0.15**
M/D, MJ/kgDM 8.24 7.27 0.16**
Roughage: concentrate 1.61:1 2.64:1 0.35**

Requirements (ARC, 1994)
ME, MJ/d (req.) 83.3 51.7 6.55**
Protein deficit, g/d -270.0 -164.5 18.30**
RDP, g/d (req.) 650.0 403.0 51.1**

**P < 0.01; 1LSD = least significant difference
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The requirements of ME (ARC, 1994) were 83.3 and 51.7 MJ/day, respectively. The daily
intake of Ash, organic matter (OM) and acid detergent fiber (ADF) were significantly
(p<0.01) higher in good feed base than that of the poor feed base condition. The intake of
crude protein (CP), rumen degradable protein (RDP) and undegradable protein (UDP) were
839.0, 488.5 and 350.9 g/ d, respectively in good feed base and 386.0, 166.0 and 220.0 g/d,
respectively in poor feed base region. The daily protein intake as live weight and milk
production in good and poor feed base management condition were significantly (p<0.01)
lower (-270.0 and -164.5 g, respectively) than the requirements (ARC, 1994) and the daily
RDP intake also were significantly (p<0.01) lower than the requirements (ARC, 1994).
Effects of feed base region on live weight and body condition score (BCS)

The effects of feed base (good and poor) region on live weight and body condition score
(BCS) of dairy cows are presented in Table 2. The live weight and BCS of cows under good
feed base management condition was higher than of the poor feed base management
condition (215.5 kg). The live weight and BCS were 350.9 kg and 3.13, respectively in good
feed base condition and 215.5 kg and 2.07, respectively in poor feed base condition, which
differed significantly (p<0.01). BCS of the cows of good feed base condition was 3.13 and
poor feed base condition was 2.07.

Table 2 .Effects of feed base region on live weight and body condition score (BCS)

Parameters Mean value LSD" and level of
Good feed base Poor feed base significance
region region
Live weight (kg) 350.9 215.5 14.02**
BCS 3.13 2.07 0.24**

**P < 0,01; 'LSD = least significant difference

Effects of feed base region on milk yield and composition of dairy cows

The effects of feed base region on milk yield and composition of dairy cows are presented in
Table 3. The milk yield and 4% FCM (kg/d) of cows under the good feed base condition were
higher than that of the poor feed base condition. Daily milk yield and 4% FCM of cows under
good feed base condition were 6.76 and 6.49 kg, respectively and under poor feed base
condition were 3.67 and 3.31 kg, respectively, which differed significantly (p<0.01). Turki et
al (2012) stated that milk yield was significantly (p<0.05) affected by the type of feed. This
may be the differences of availability of quality and quantity of roughage feeds in good and

poor feed base regions.
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Feed base region did not affect on the milk fat (39.6 & 37.3 g/kg for good and poor feed base,
respectively). The milk protein, lactose, solids-not-fat (SNF), minerals and total solids were
influenced by feed base region. The milk protein, lactose, solids-not-fat (SNF), minerals and
total solids under good feed base condition were 37.9, 54.9, 100.9, 6.3 and 140.6 g/kg,
respectively and under poor feed base condition were 36.3, 52.9, 98.0, 6.1 and 135.2 g/kg,
respectively, which were significantly (p<0.01) influenced by feed base region.

Table 3 .Effects of feed base region on milk yield and composition of dairy cows

Parameters Mean value LSD" and level of
Good feed base Poor feed base significance
region region

Milk production
Milk yield, kg/d 6.76 3.67 0.75**
4%FCM, kg/d 6.49 3.31 0.73**

Milk composition
Fat, g/kg 39.6 37.3 2.5NS
Protein, g/kg 37.9 36.3 0.8**
Lactose, g/kg 54.9 52.9 1.2%*
SNF, g/kg 100.9 98.0 2.3%
Minerals, g/kg 6.3 6.1 0.2*
Total solids, g/kg 140.6 135.2 4.1*

NS = not significant, *P < 0.05, **P < 0.01; 'LSD = least significant difference

Effects of season on feed and nutrients intake of dairy cows

Daily DM and ME intake of cows in dry season were 7.00 kg and 54.69 MJ and in wet
season were 6.93 kg and 55.73 MJ (Table 4). The CP and RDP intake of cows were higher in
dry season compared to that of wet season due to shortage of quality and quantity of
roughage feeds. Intake of CP and RDP in dry season was found 664 and 358.5 g/d,
respectively and in the wet season it was 561 and 296 g/d, respectively, which differed
significantly (p<0.01). The daily protein and RDP intake as per body weight and production
in both season were below the requirement (ARC, 1994).

Table 4. Effects of season on feed and nutrients intake of dairy cows

Parameters Mean value LSD! and level of
Dry season Wet season significance
DM, kg/d 7.00 6.93 0.45NS
ME, MJ/d 54.69 55.73 3.86NS
CP, g/d 664 561 50.0**
RDP, g/d 358.5 296.0 32.95%*
UDP, g/d 305.6 265.4 19.79**
Ash, kg/d 0.76 0.93 0.06**
OM, kg/d 6.27 5.98 0.40NS
ADF, kg/d 2.60 1.57 0.15**
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M/D, MJ/kgDM 7.61 7.90 0.16**

Roughage: concentrate 2.15 2.10 0.35NS
Requirements (ARC, 1994)

ME, MJ/d (req.) 66.1 68.9 6.55NS

Protein deficit, g/d -237.3 -197.2 18.30**

RDP, g/d (req.) 515.0 538.0 51.1NS

NS = not significant, *P < 0.05, **P < 0.01; 'LSD = least significant difference

Effects of season on live weight and body condition score (BCS) of dairy cows

The effects of season on live weight and BCS of dairy cows are presented in Table 5. Seasons
did not influence the live weight of cows but, it influenced the BCS of the animals. The live
weight of cow was 284.0 kg in the dry season and in the winter season 282.3 kg which did
not differ significantly (p>0.05). But, the body condition score (BCS) between dry season and
wet season (2.74 vs. 2.46 kg) differed significantly (p<0.05).

Table 5. Effects of season on live weight and body condition score (BCS) of dairy cows

Parameters Mean value LSD* and level of
Dry season Wet season significance
Live weight (kg) 284.0 282.3 14.02NS
BCS 2.74 2.46 0.24*

NS = not significant, *P < 0.05, **P < 0.01; 'LSD = least significant difference

Effects of season on milk yield and composition of dairy cows

The effects of season on milk yield and composition of dairy cows are presented in Table 6.
Season did not affect milk yield and 4%FCM and it also did not affect milk quality except
minerals (6.5 g/kg vs. 5.9 g/kg). Sharma et al., (2002) found that the overall mean for fat, TS
and SNF content of milk yield were 4.53, 13.31 and 8.75 per cent, respectively. He also
reported that SNF and TS content varied among seasons being highest in winter (8.98% and
13.64%) followed by summer (8.83% and 13.40%) and lowest in rainy season (8.44% and
12.88%). Heck et al., (2009) found that milk lactose concentration was rather constant
throughout the season. Milk true protein content was somewhat more responsive to season,
with the lowest content in June (3.21 ¢g/100 g) and the highest content in December (3.38
0/100 g). Milk fat concentration increased from a minimum of 4.10 g/100 g in June to a
maximum of 4.57 g/100 g in January. Cows in spring and winter produced more milk over

1.43 and 0.93 kg/day, respectively, than cows in summer (Yoon et al.2004).
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Table 6. Effects of season on milk yield and composition of dairy cows

Parameters Mean value LSD" and level of
Dry season Wet season significance
Milk production
Milk yield, kg/d 5.27 5.17 0.75NS
4%FCM, kg/d 4.90 4.90 0.73NS
Milk composition
Fat, g/kg 39.6 37.3 2.5NS
Protein, g/kg 37.1 37.2 0.8NS
Lactose, g/kg 53.7 54.0 1.2NS
SNF, g/kg 99.7 99.2 2.3NS
Minerals, g/kg 6.5 59 0.2**
Total solids, g/kg 139.3 136.5 4.1INS

NS = not significant, **P < 0.01; 'LSD = least significant difference

Effects of genotype on feed and nutrients intake of dairy cows

The effects of genotype on feed and nutrients intake of dairy cows are presented in Table 7.
Daily feed intake of crossbred cow was higher than the local cow due to its higher live weight
and BCS. The daily DMI of local cow was 5.75 kg and crossbred cow was 8.17 kg, which
differed significantly (p<0.01); but, the roughage/concentrate ratio of local cow (2.65) was
significantly (p<0.01) higher than crossbred cow (1.60). Daily ME intake of crossbred cow
(64.82 MJ) was significantly (p<0.01) higher than local cow (45.60 MJ), which were lowered
compared to the requirement as per ARC (1994). The intake of crossbred cow was higher
than of the local cow. Daily CP, RDP and UDP intake of crossbred cow were 708, 378 and
330 g, respectively and of local cow were 517, 276 and 240 g, respectively; which differed
significantly (p<0.01), but, below the requirement (ARC, 1994). Energy/protein ratio in local

cow (0.10) and crossbred cow (0.09) were not-significant.

Table 7. Effects of genotype on feed and nutrients intake of dairy cows

Parameters Mean value LSD" and level of
Local cow Crossbred cow significance
DM, kg/d 5.75 8.17 0.45**
ME, MJ/d 45.60 64.82 3.86**
CP, g/d 517 708 50.0**
RDP, g/d 276.4 378.0 32.95**
UDP, g/d 240.6 330.4 19.79**
Ash, kg/d 0.71 0.98 0.06**
OM, kg/d 5.04 7.21 0.40**
ADF, kg/d 1.77 2.40 0.15**
M/D, MJ/kg DM 7.60 7.91 0.16**
Roughage: concentrate 2.65 1.60 0.35**
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Requirements

ME, MJ/d (req.) 55.0 80.0 6.55**
Protein deficit, g/d -179.4 -255.2 18.30**
RDP, g/d (req.) 429.0 624.0 51.1**

*P < 0.05, **P < 0.01; 'LSD = least significant difference

Effects of genotype on live weight and body condition score (BCS) of dairy cows

The effects of genotypes (local and crossbred cow) on live weight, BCS and feed and nutrients intake
of dairy cows is presented in Table 8. The live weight and BCS of crossbred cows was higher than
that of the local cows. The live weight and BCS of crossbred cow were 318.8 kg and 2.85,
respectively and of local cow were 247.5 kg and 2.34, respectively, which was significantly (p<0.01)

different than crossbred cow.

Table 8 . Effects of genotype on live weight and body condition score (BCS) of dairy

CoWws
Parameters Mean value LSD" and level of
Local cow Crossbred cow significance
Live weight (kg) 247.5 318.8 14.02**
BCS 2.34 2.85 0.24**

*P < 0.05, **P < 0.01; 'LSD = least significant difference

Effects of genotype on milk yield and composition of dairy cows

The effects of genotype on milk yield and composition of dairy cows are presented in Table 9. Milk
yield of local cows were lower than crossbred cows. Daily milk yield and 4%FCM of local cows were
3.26 and 3.28 kg, respectively and of crossbred cows were 7.18 and 6.52 kg, respectively, which
differed significantly (p<0.01). The milk protein of local cows was higher than the crossbred cows.
The milk protein of local cow was 37.3 g/kg and of crossbred cow was 37.0 g/kg, which differed
significantly (p<0.01). Genotype had a significant effect on all milk production parameters, high merit
cows had the highest yield of milk, fat, protein, and lactose, whereas the low merit cows had the
lowest milk fat, protein, and lactose concentrations (Kennedy et al., 2003 and Turki et al.2012).

Table 9 . Effects of genotype on milk yield and composition of dairy cows

Parameters Mean value LSD’ and level of
Local cow Crossbred cow significance
Milk production
Milk yield, kg/d 3.26 7.18 0.75**
4%FCM, kg/d 3.28 6.52 0.73**
Milk composition
Fat, g/kg 39.5 37.3 2.5NS
Protein, g/kg 37.3 37.0 0.8**
Lactose, g/kg 54.0 53.8 1.2NS
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SNF, g/kg 94.0 98.9 2.3NS
Minerals, g/kg 6.1 6.3 0.2**
Total solids, g/kg 139.5 136.3 4.1INS

NS = not significant, **P < 0.01; 'LSD = least significant difference

Table 10. Effects of lactation on feed and nutrients intake of dairy cows

Parameters Mean value LSD" and level of
<100 days of >100 days of significance
lactation lactation

DM, kg/d 6.50 7.42 0.45**
Roughage: concentrate 2.26 1.99 0.35NS
ME, MJ/d 51.88 58.55 3.86**
M/D, MJ/KgDM 7.79 7.73 0.16NS
CP, g/d 584.0 641.0 50.0*
RDP, g/d 316.0 338.5 32.95NS
UDP, g/d 268.5 302.5 19.79**
Ash, kg/d 0.79 0.91 0.06**
OM, kg/d 5.73 6.52 0.40**
ADF, kg/d 1.97 2.20 0.15**

Requirements
ME, MJ/d (req.) 60.8 74.2 6.55**
Protein deficit, g/d -202.2 -232.4 18.30**
RDP, g/d (req.) 474.0 579.0 51.1%*

NS = not significant, *P < 0.05, **P < 0.01; 'LSD = least significant difference

Effects of lactation on feed and nutrients intake

Effects of lactation on feed and nutrients intake of dairy cows are presented in Table 10.
Lactation affects the daily feed and nutrients intake of cow. Daily DMI at <100 lactation of
cow was 6.50 kg and at > 100 lactation of cow was 7.42 kg, which differed significantly
(p<0.01); but, the roughage: concentrate ratio was not significant. Daily ME intake at <100
lactation of cow was 51.88 MJ and at > 100 lactation of cow was 58.55 MJ, which differed
significantly (p<0.01); but, lowered compare to requirements (ARC, 1994). Daily CP, RDP
and UDP intake at <100 days of lactation of cow were 584.0, 316.0 and 268.5 g, respectively
and at > 100 days of lactation of cow were 641.0, 338.5 and 302.5 g, respectively; which
were below the requirements (ARC, 1994). The intake of CP and UDP were differed
significantly (p<0.01); but, RDP intake was not significant. The energy: protein ratio was not
differed significantly. The daily intake of Ash, organic matter (OM) and acid detergent fiber
(ADF) were significantly (p<0.01) higher at > 100 days of lactation of cow than that of at
<100 days of lactation of cow. The intake of Ash, OM and ADF were 0.91, 6.52 and 2.20
kg/d, respectively at >100 days of lactation of cow and 0.79, 5.73 and 1.97 kg/d, respectively

at <100 days of lactation of cow.
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Effects of lactation on live weight and body conditions score (BCS) of dairy cows

The effects of lactation (< 100 days of lactation and > 100 days of lactation) on live weight
and BCS of dairy cows is presented in Table 11. Results indicated that lactation affect the
live weight and but does not affect BCS of cows. Live weight and BCS were 272.7 kg and
2.50, respectively at <100 days of lactation and 293.7 kg and 2.69, respectively at > 100 days

of lactation, where live weight was found statistically significant (p<0.01) but, BCS was not

significant.
Table 11. Effects of lactation on live weight, body condition score (BCS) of dairy cows
Parameters Mean value LSD" and level of
<100 days of > 100 days of significance
lactation lactation
Live weight (kg) 272.7 293.7 14.02**
BCS 2.50 2.69 0.24NS

NS = not significant, **P < 0.01; 'LSD = least significant difference

Effects of lactation on milk yield and composition of dairy cows

The effects of lactation on milk yield and composition of dairy cows are presented in Table
12. Lactation did not affect milk yield, 4%FCM and the milk protein, but, affected the fat,
lactose, SNF, minerals and total solids. The daily milk yield of cow was 5.33 kg at < 100
days of lactation and 5.10 kg at > 100 days of lactation. The milk fat, protein, lactose, SNF,
minerals and total solids were 34.6, 36.5, 53.1, 98.0, 6.1 and 132.6 g/kg, respectively at < 100
days of lactation and 42.3, 37.8, 54.7, 100.9, 6.3 and 143.2 g/kg, respectively at > 100 days of
lactation, which differed significantly (p<0.01). Yoon et al, (2004) reported that milk yield
was linearly decreased as lactation increased while milk fat and protein contents were linearly
increased (p<0.01).

Interaction of feed base regions and seasons on milk yield and composition of dairy
COWs

Interaction of feed base regions and seasons on milk yield and composition of dairy cows is
presented in Table 13. Result showed that interaction of feed base regions and seasons
significantly influenced milk yield and the milk fat and SNF. Table 14 shows that the
interaction of feed base regions, seasons and lactation affected the milk protein and lactose.
Some milk constituents are strongly correlated (Table 15). Milk yield negatively correlated
with fat% (r = -0.14), protein% (r = -0.036), lactose% (r = -0.041) and SNF% (r = -0.065).
Fat% significantly (p<0.01) correlated with protein% (r = 0.506), lactose% (r = 0.442),
SNF% (r = 0.481) and minerals% (r = 0.270). Protein% correlated with lactose% (r = 0.890),
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SNF% (r = 0.882) and minerals (r = 0.240). Lactose% significantly (p<0.01) correlated with
SNF% (r = 0.895).

Table 12. Effects of lactation on milk yield and composition of dairy cows

Parameters Mean value LSD" and level of
<100 days of > 100 days of significance
lactation lactation

Milk production
Milk yield, kg/d 5.33 5.10 0.75NS
4%FCM, kg/d 4.61 5.19 0.73NS

Milk composition
Fat, g/kg 34.6 42.3 2.5%*
Protein, g/kg 36.5 37.8 0.8NS
Lactose, g/kg 53.1 54.7 1.2%*
SNF, g/kg 98.0 100.9 2.3*
Minerals, g/kg 6.1 6.3 0.2*
Total solids, g/kg 132.6 143.2 4.1%*

NS = not significant, *P < 0.05, **P < 0.01; 'LSD = least significant difference

Table 13 .Interaction of feed base regions and seasons on milk yield and composition of dairy
Cows

Interactions MY, 4%FCM, Fat, Protein, Lactose, SNF, Minerals, Total
kg/d kg/d g’kg  g/kg okg  glkg a/kg solids,

R1xS1 7.39 6.66 38.4 37.5 54.2 100.0 6.5 194595
R1xS2 6.13 6.32 40.8 38.3 55.5 101.8 6.0 142.6
R2xS1 3.15 3.13 40.8 36.6 53.3 99.4 6.5 140.2
R2xS2 4.20 3.49 33.8 36.0 52.6 96.6 5.7 130.3
SED - 0.52 - 0.6 0.8 - - -
LSD* 1.06 - 3.6 - - 3.2 0.2 5.7
Level of *x NS *x NS NS * * *x
significance

R;= Good feed base region, R,= Poor feed base region, S;= Dry season and S,= Wet season.
NS = not significant, *P < 0.05, **P < 0.01, 'LSD = least significant difference
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Table 14. Interactions of feed base, seasons and lactation on milk yield and composition
of dairy cows

Interactions MY, 4%FCM, Fat, Protein, Lactose, SNF, Minerals, Total
kg/d kg/d gkg  glkg a/kg a/kg a/kg solids,

R1xS1xL1 8.13 6.83 35.1 37.3 54.0 100.0 6.5 33”5(91
R1xS1x L2 6.66 6.50 41.8 37.7 51.4 100.1 6.5 141.9
R1xS2x L1 6.32 5.82 36.1 37.4 54.4 99.1 6.0 135.1
R1xS2x L2 5.95 6.82 45.6 39.2 55.1 104.5 6.1 150.1
R2xS1x L1 3.12 3.01 375 35.1 54.3 96.4 6.2 133.9
R2xS1x L2 3.17 3.25 44.0 38.2 52.4 102.4 6.7 146.5
R2xS2x L1 3.76 2.79 29.8 36.0 56.7 96.7 5.7 126.4
R2xS2x L2 4.64 4.18 37.8 36.0 52.7 96.5 5.7 134.2
SED 0.76 0.74 2.6 - - 2.3 0.2 4.1
LSD! - - - 0.17 02.3 - - -
Level of NS NS NS ek * NS NS NS
significance

R;= Good feed base region, R,= Poor feed base region, S;= Dry season, S,= Wet season, L;= below
100 days of lactation and L,= above 100 days of lactation, NS = not significant, *P < 0.05, **P <
0.01; 'LSD = least significant difference

Table 15. Correlations coefficient among milk yield and composition

MY 4%FCM Fat%  Protein% Lactose% SnF%  minerals% Total
(kg/d) (kg/d) Solids%
MY (kg/d) 1
4%FCM(kg/d)  .909(**) 1
.000
Fat% -140  .205(*%) 1
.078 .009
Protein% -.036 130 .506(**) 1
.654 101 .000
Lactose% -.041 114 .442(%*%)  .890(**) 1
.602 150 .000 .000
SnF% -.065 094  481(**) .882(**)  .895(**) 1
412 235 .000 .000 .000
Minerals% 118 152 .270(**) .240(**)  .175(%) .238(**) 1
142 .059 .001 .003 .029 .003
Total Solids% -124 A81(*) .891(**) .781(**) .747(**) .826(**)  .296(**) 1
119 .022 .000 .000 .000 .000 .000

** Correlation is significant at the 0.01 level (2-tailed);* Correlation is significant at the 0.05 level (2-
tailed)
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Conclusion

Results of the experiment shows that milk yield and composition of cows depends on feed
base region, genotype and lactation. Season did not influence milk yield and composition.
Milk yield negatively correlated with the percentage of fat, protein, lactose and SNF. The
percentage of fat correlated with the percentage of protein, lactose, SNF, and minerals. The
percentage of protein is correlated with the percentage of lactose, SNF and minerals. The
percentage of lactose concentration significantly (p<0.01) correlated with the percentage of
SNF. The interaction of feed base regions and seasons significantly influenced milk yield and
the milk fat and SNF, but the interaction of feed base regions, seasons and lactation affected

the milk protein and lactose.
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