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Influence of Feeding Management and Seasonson Yield and
Composition of Milk Produced from Friesian Crossbred Cows Raised
Under Hot and Humid Environment in Central Thailand
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Sirinporn Sintuvanich?, Vilai Santisopasri3 and Somjit Surapat4

ABSTRACT

A twelve-month on-farm experiment wascarried out toinvestigatetheeffectsof feeding management
and seasons on yield and composition of milk from a total of 825 dairy cows with different Friesian
crossbred levelsraised under the hot and humid environment in central Thailand. Forty pre-selected farms
were classified into two groups of twenty farms each (standard and substandard) according to feed and
feeding management practices. The cows in first group received feeds that met the NRC's energy and
protein daily requirments, whereas those in the second group were provided with substandard feeding
practices. The % Friesian crossbred cowswere classified into < 75, 75, 87.5, and >87.5 %. All cowswere
raised indoors throughout the three seasons (summer, rainy, and winter). It was observed that milk yield
from cowsfed the standard diet, averaging 15.90 kg/day, was 2.02 kg/day higher (P<.01) than thosein the
substandard group. The standard fed cows produced 0.25 % more (P<.01) milk fat (4.37 versus 4.12%),
0.16% milk protein (3.43 versus 3.27%), and 0.23 % SNF (8.81 versus 8.58 %) than the substandard ones
respectively. Milk yieldincreased proportional ly withincreasing % Friesian crossbred level s, whereasmilk
components gradually decreased. The declinein milk composition washigher in the substandard fed group
when compared to the group receiving the standard feed. In addition, the cows during the hot season
produced milk with lower (P<0.01) milk protein and SNF than those in the remaining rainy and winter
Seasons.
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INTRODUCTION

One of the problemsin dairy production in
Thailand is the decline of milk composition,
especially solid not fat (SNF). Swamiphak (1996)
reportedthat SNF of raw milk from northern, north-
eastern, southern and central Thailand averaged at
8.67,8.43,8.17and8.13%respectively. According
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to Kaewkamcharn (2000) and Swamiphak(1996) a
gradual decline of SNF from 1993 to 1999 in raw
milk from collecting centersunder theDairy Farming
Promotion Organization of Thailand wasobserved.
Since SNFisoneof the parametersinthemilk price
payment scheme for most dairy processors in the
country, this economic loss has caused a major
concernamongthedairy farmersandtheauthorities.
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A number of factors affecting milk composition
have been reported. The factors include feed and
feeding practices, breed, seasons, lactation period,
lactation number, milking technique and health
conditions (Philpot, 1984; Collier, 1985; Sutton,
1989; Nickerson, 1995; Davison et al., 1996).
However, theeffectsof feedingandtheenvironment
onyieldand milk componentsinmilking cowswith
various genetic potential under tropical conditions
arelimited. Therefore, the objective of thisstudy is
to investigate the situation.

MATERIALSAND METHODS

Animalsand dairy farms

A oneyear on-farm experiment with atotal
number of 825 milking cows from 40 preselected
dairy farms located around Saraburi province in
central Thailand was carried out. The cows in
studied area were Holstein Friesian cross breed
with varying genetic levels of Bos taurus. The
farmswereequally dividedintotwogroups(standard
versus substandard) according to feed and feeding
management practices. The cows in first group
received feeds that met the NRC’s (1988) energy
and protein daily requirments, whereasthoseinthe
second group were provided with substandard
feeding practices. All cows were normally housed
in freestall barns all year round. Depending on
accessibility, labours and seasons (summer, rainy
andwinter seasons), thecowswereusually provided
with fresh cut grasses and / or crop residues ad
libitum. The animals also received commercially
available 16 to 18 % crude protein concentrates
withorwithout grainsor agro- industrial by-products
twice daily at milking time (about 06.00 and 16.00
h).

Data collection and statistical analysis

Farm visitswere carried out at about 30 day
intervals for a period of one year (March 2001 to
February 2002). Daily milk yield as well as body
score of individual cow was recorded during each

farm visit. A composite of potassium dichromate
preserved morning (30 ml) and afternoon (20 ml)
milk from each milking cow was analyzed for milk
composition (fat, protein and SNF) using Foss
ElectricMilkoScan 104. Atthesametime, roughages
and concentratesprovidedtothecowswererecorded
and sampled for composition analysis following
the procedures outlined by AOAC (1984). Feed
analysisresultswere used to verify the consistency
of the two feeding groups during the trial.

A multifactor factorial model was used in
analyzing the data. The fixed effects were two
feeding management (standard and substandard
feedings), three seasons (summer, rainy, and winter
seasons) andfour geneticlevel sof crossbred Friesian
(<75,75,87.5,and >87.5 %). Daily milk yield and
milk components were taken as random variables.
Complexanalysisusingday inmilk (DIM), lactation
number and body condition scores as covariates
was performed and variations among cows were
also included in the following model.

Yijw = wu+ F+ §+ (FS); + HR + (FHF)j +
(SHF)jk + (FSHF)ijk + |D(FSHF)iJ'k +
B(DIMijig - DIM) + B(LNOjjy - LNO) +
B(BSijk - BS) + &ijui

where Yijj = trait of cow associated with all
covariates; m = mean intercept; F; = fixed effect of
i th feeding management; S = fixed effect of j ™
season; HFy = fixed effect of k th % crossbred
Friesian cows; (FS);j = interaction between i 1
feeding management and j th season; (FHF); =
interaction between i th feeding management and k
th % crossbred Friesian; (SHF)j = interaction
between j th season and k t % crossbred Holstein;
(FSHF)jjk =ijk fixed factor interaction; C(FSHF);jk
= random effect of ijk ! cow subjected to all fixed
factors; b(DIMj - DIM) = regression effect of
daysinmilk; b(LNOjj,; — LNO) = regression effect
of lactation number; b(BSjji — BS) = regression
effect of body conditionscore; g;y =randomresidual
error.
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RESULTSAND DISCUSSION

Effect of feeding management and levels of
Friesian crossbred

1. Milk yield

Theeffectsof nutritionandlevelsof Friesian
crossbred on milk yield of the dairy cows are
illustratedinTable1. Thecowsunder proper feeding
program produced an average of 15.90 kg/day milk
as compared to 13.88 kg/day from those receiving
thesubstandard feed. Inaddition, dairy cowsfor the
<75,75,87.5,and>87.5% crossbred groupsyielded
anaverageof 12.85,12.92,15.17,and 17.76 kg/day
of milk respectively. Within the same crossbred
group, dairy cows subjected to under feeding
management consistently gave less (P<0.01) milk
than those receiving proper feeding. However, the
declineof milk yieldwasmore(P<0.01) pronounced
inthehighFriesiancrossbred groups. Thesefindings
agree with the reports of Gibson (1989) and
Intharatul (1996) that cowswith high genetic merit
tended to provide more milk and that poor nutrition
could alter the situation. Maximum energy intake
and utilization had been reported to be crucial for
optimal health and production of high yielding
dairy cows(Heuer et al., 2000). In addition, Collier
(1985) a soreported that nutrientsrequired by cows
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were directly related to the changes in yield and
composition of milk.

2. Milk composition

Table 2-4 illustrate the influence of feeding
management and levels of Friesian crossbred
respectively on fat, protein and SNF content in
milk. The cows receiving optimal feeding when
comparedtothosefedthesubstandard feed produced
milk with higher (P<0.01) contents of fat (4.37
versus 4.12 %), protein (3.43 versus 3.27 %), and
SNF (8.81 versus8.58 %) respectively. Inaddition,
dairy cows for the <75, 75, 87.5, and >87.5 %
crossbredgroupsprovided milk withlower (P<0.01)
fat (4.43, 4.19, 4.18, and 4.07 %), protein (3.61,
3.43, 3.34, and 3.26 %) and SNF (8.93, 8.81, 8.68,
and 8.64 %) composition, respectively. Geneticsis
believed to partially contribute to the declining
trendsfor thethreemilk componentsinhigh Friesian
crossbred . Onthe sametoken, dilution effectsfrom
high milk secretion in these cows also play arole.
However, it is evident from this study that proper
feeding, toacertainextent, canaleviatethesituation.
Similar resultswereevidentinthestudiesof Akerlind
etal. (1999) and Sandoval-Castro et al. (2000) who
observed that proper feed supplementation resulted
in morefat and protein contentsin milk from dairy
COWS.

Table1l Least square means (+SE) of milk yield (kg/day) from Friesian crossbreds receiving different

feeding management.

Feeding Friesian crossbred , % Main effect
management <75 75 87.5 >87.5
Standard 13.08=0.21 f 14.09+0.09¢€ 16.27+0.10°¢ 19.08£0.182  15.90+0.09 X
Under standard ~ 12.32+0.269  11.89+0.12h  14.49+0.099  16.92+0.19P  13.88+0.10Y
Main effect 12.85+0.24 ° 12.92+0.12° 15.17£0.11"  17.76£0.21™M

abedefgh M eans with different superscripts within feed and % crossbred interactive effects are different (P<0.01).
mno Means with different superscriptsin the same row for main effects are different (P<0.01).
Xy Means with different superscripts in the same column for main effects are different (P<0.01).
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Table2 Least square means (+SE) of milk fat (%) from Friesian crossbreds receiving different feeding

management.
Feeding Friesian crossbred , % Main effect
management <75 75 87.5 >87.5
Standard 4.47+0.022 4.36+0.02b 4.32+0.02° 4.08+0.04 ¢ 4.37+0.02 *

Under standard 4.39:0.06 @ 4,01+0.03¢ 4.06+0.03¢ 4.05+0.04¢ 4.12+0.03Y

Main effect 4.43+0.056M 4.19+0.02" 4.18+0.02" 4.07+0.05°

abc  Meanswith different superscripts within feed and % crossbred interactive effects are different (P<0.01).
mno - Means with different superscripts in the same row for main effects are different (P<0.01).
Xy Means with different superscripts in the same column for main effects are different (P<0.01).

Table3 Least square means (+SE) of milk protein (%) from Friesian crossbreds receiving different
feeding management.

Feeding Friesian crossbred , % Main effect
management <75 75 87.5 >87.5
Standard 3.68+0.022 3.53+0.01P 3.39:0.01¢ 3.31+0.024d 3.43+0.01 X

Under standard 3.52+£0.02b 3.34+0.014 3.27+0.01¢ 3.26+0.02¢ 3.27+0.01Y

Main effect 3.61+0.02M 3.43+0.03" 3.34+0.01° 3.26x0.05P

abede \eans with different superscripts within feed and % crossbred interactive effects are different (P<0.01).
mnop Means with different superscripts in the same row for main effects are different (P<0.01).
Xy Meanswith different superscriptsin the same column for main effects are different  (P<0.01).

Table4 Least square means(+SE) of milk SNF (%) from various Friesian crossbreds receiving different
feeding management.

Feeding Friesian crossbred , % Main effect
management <75 75 87.5 >87.5
Standard 9.03+0.022 8.95:0.01° 8.79+0.01¢ 8.76x0.02°¢ 8.81+0.01 %

Under standard 8.80+0.02°¢ 8.69+0.01 d 8.58+0.01¢ 8.57+0.02¢€ 8.58+0.01Y

Main effect 8.93£0.02M 8.81+0.01" 8.68+0.01° 8.64+0.02P

abede |\ eans with different superscripts within feed and % crossbred interactive effects are different (P<0.01).
mnop - Means with different superscripts in the same row for main effects are different (P<0.01).
Xy Means with different superscripts in the same column for main effects are different (P<0.01).
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Effect of feeding management and seasons

1. Milk yield

Seasonal changes had a significant effect
(P<0.01) onmilk production. Asshownin Table5,
cows during the rainy season gave lower (P<0.01)
milk yield than those during the summer and winter
(14.52,15.07,and 15.27 kg/day, respectively). Since
greenforagesarenormally avilableduringtherainy
season, low averagemilk yieldisnot expected. This
reflect the accessibility problems to green forages
by the dairy farmers in the area either from water
lodging situation and/or limited pasture area
However, milk production from dairy cows under
the three climatic conditions varied dependently
with the feeding practices. Collier (1985) and
Sandoval-Castro et al. (2000) reported that the
availability and quality of roughage feed under a
tropical dairy system were normally variable and
consequently could influence the level of milk
output as well as its components.This situation
could be somewhat alleviated with proper
supplementation. It is evident from this study as
shown in Table 5 that the cows receiving proper
nutrition produced 13.3, 14.2, and 16.3 % more
(P<0.01) milk when compared to those receiving
substandard feed during the summer, rainy, and
winter seasons,respectively.

2. Milk composition

Seasonal and feeding effects on milk fat,
protein, and SNF are shown in Table 6, 7 and 8,
respectively. Averagemilk fat (4.22,4.30,and 4.23
%), protein (3.29, 3.41 and 3.36 %), and SN (8.60,
8.77, and 8.73 %) for the summer, rainy and winter
seasons were significantly different (P<0.01). The
highest milk fat, protein, and SNFwereobservedin
milk during therainy season when roughageswere
supposedtobeavailableinbothquantity andquality.
However, the low milk yield during this season
indicated the influence rather from dilution effect
not from roughages. In addition, during the rainy
season, the cows recieving standard feeding when
comparedtothosefedthesubstandard oneproduced
milk with 6.39 % more fat (4.43 versus 4.17 %),
3.58% moreprotein (3.47 versus 3.35 %), and 2.07
% more SNF ( 8.86 versus 8.68 %), respectively.
The variation of milk components by seasonsisin
part related to the effect from climatic environment
(Nickerson, 1995; Davisonetal.,1996). Inaddition,
Sutton (1989) and Davison et al. (1996) indicated
that proper feeding management couldimprove not
only milk components but also milk yield under
adverse environment.

Table5 Least square means (+SE) of milk yield (kg/day) from cows receiving different feeding

management at different seasons.

Feeding Seasons Main effect
management Summer Rainy Winter
Standard 16.01+0.112 15.48+0.15P 16.21+0.082 15.90+0.09 X
Under standard 14.13+0.11°¢ 13.56+0.134 13.94+0.11 ¢d 13.88+0.10Y
Main effect 15.070.10™M 14.52+0.12" 15.07+0.07 ™M

abed \eans with different superscripts within feed and % crossbred interactive effects are different (P<0.01).
mn - Means with different superscriptsin the same row for main effects are different (P<0.01).
Xy Means with different superscripts in the same column for main effects are different (P<0.01).
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Table6 Least square means (+SE) of milk fat (%) from cowsreceiving different feeding management at
different seasons.

Feeding Seasons Main effect
management Summer Rainy Winter
Standard 4.36+0.03P 4.43+0.04 2 4.33+0.02P 4.37+0.02 X
Under standard 4.07+0.03d 4.17+0.03¢ 4.13+0.03¢ 4.12+0.03Y
Main effect 4.22+0.03" 4.30+0.03M 4.23+0.02"

abed M eanswith different superscripts within feed and % crossbred interactive effects are different (P<0.01).

mn- Means with different superscripts in the same row for main effects are different (P<0.01).
Xy Means with different superscripts in the same column for main effects are different (P<0.01).

Table7 Leastsquaremeans(=SE) of milk protein (%) from cowsreceiving different feeding management
at different seasons.

Feeding Seasons Main effect
management Summer Rainy Winter
Standard 3.38:0.01P 3.47+0.012 3.45+0.012 3.43+0.01 %
Under standard 3.21+0.01¢€ 3.35x0.01°¢ 3.27+0.01d 3.27+0.01Y
Main effect 3.29+0.01° 3.41+0.01M 3.36x0.01"

abcde |\ eans with different superscripts within feed and % crossbred interactive effects are different (P<0.01).

mno - Means with different superscripts in the same row for main effects are different (P<0.01).
Xy Means with different superscripts in the same column for main effects are different (P<0.01).

Table8 Least square means (+SE) of milk SNF (%) from cows receiving different feeding management
at different seasons.

Feeding Seasons Main effect
management Summer Rainy Winter
Standard 8.72+0.01P 8.86+0.022 8.87+0.012 8.81+0.01 %
Under standard 8.48+0.01¢© 8.68+0.01°¢ 8.60+0.014 8.58+0.01Y
Main effect 8.60+0.01° 8.77+0.01M 8.73+0.01"

abede |\ eans with different superscripts within feed and % crossbred interactive effects are different (P<0.01).

mno - Means with different superscripts in the same row for main effects are different (P<0.01).
Xy Means with different superscripts in the same column for main effects are different (P<0.01).
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CONCLUSION

Feeding management, seasons, and %
Friesian crossbred aswell astheir interactionswere
found to have significant effect on yield and
compositionof milk. Asthelevelsof Friesianblood
inthedairy cowsincreased, milk yieldalsoincreased.
Contrary tothis, adeclineof milk compositionswas
evident. Milk protein and SNF were higher during
rainy season than the summer and winter seasons.
Proper feeding significantly increased milk yield
and, to acertain extent, could aleviate the decline
in milk components. Hence, it isevident that under
hot and humid environments, proper feeding
managementisimportantindairy farming especialy
for those raising the high genetic merit cows.
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