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CHEMICAL COMPOSITION AND SOMATIC CELL
EVOLUTION DURING LACTATION IN ROMANIAN BLACK
AND WHITE COWS

EVOLU TIA COMPOZI TIEI CHIMICE SI A NUM ARULUI DE
CELULE SOMATICE DIN LAPTE PE PARCURSUL UNEI
LACTA TIl LA VACILE DE RAS A BALTATA CU NEGRU
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The aim of the paper was to study the evolutiothefchemical composition and
somatic cell count during lactation in Romanian &land White cows and effect of
calving season on the shape of the lactation curaetations form 125 multiparous
cows were studied. Milk yield and sampling wereriedr out using the official
performance control method A4. Milk was analyzed domposition in infrared
spectrometry and for SCC using a viscosimeter. Reaere modeled using Wood's
incomplete gamma function y=&6, and season effect was assessed using
ANOVA/MANOVA. A discussion was carried out regaydime shape of the
lactation curves for milk yield, each milk componand SCC. The calving season
had a significant effect (p<0.005) on the shapéheflactation curve for milk yield,
milk chemical composition and milk somatic cell mowBummer calving cows had
flatter lactation curves for milk yield and compasi compared to winter calving
cows. For somatic cell count spring calving cowsl lihe flattest lactation curve
while autumn calving cows has the steepest lactatiove.
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Introduction

A general accepted goal of dairy breeding throughout the world is to improve
the efficiency of milk production (Tekerli et al., 2000). Costsmitk production
depend to a large extent on the persistency of lactationsttizd expression of the
ability of the cow to produce milk at a peak level throughouttamt. An abrupt
decline in milk yield after the peak increases productioriscbecause yield is
distributed less equally over the lactation (Appuhamy et al., 20@fkiskent
lactations are characterized by lower peak yield reachadader DIM, indicating
their association with reduced metabolic stress in early lactations(Eeal., 1985;
Dekkers et al., 1998).
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Gamma function described by Wood, 1967 is one of the most popular
models used to describe the lactation curve. A large number toffaguch as
farm, calving year, calving season, calving age, parity, sepeciod, and interval
from calving to first test day were reported to earlenave an impact on lactation
traits (Tekerli et al., 2000; Cziszter et al., 1996a, 1996b, 1997, 198&;,3997).

The aim of the present paper was to study the evolution ofhbmical
composition and somatic cell count during lactation in RomaniarkBlad White
cows and the influence of calving season on the shape of the lactatien curv

Materials and Methods

Researches were carried out on 125 Romanian Black and Whitpanolts
cows from the university research farm that calved insy2805 and 2006. Milk
production was recorded and milk samples were collected in panaite the
official performance recording, method A4. Milk samples werendédiately
analyzed for chemical composition (fat, protein, lactose, andsspbn-fat) using
the infrared device MilkoScan S54B and for somatic cell counudigg the
viscosity device MT-02. Adding the fat content to the solids nomcdatent total
solids was obtained.

Gamma function described by Wood, 1967 was fitted to milk yield and
components for each lactation:

y=abet®
wherey is the yield or component at timga, b, andc are parameters of the
function and; ane is the base of natural logarithm.

DIM at peak (nadir) was defined as b/c, andx\ymin) Was calculated as
a(b/cfe®.

Effect of calving season was analyzed using ANOVA/MANOMAraphs
were plotted using the results of modeling in order to destirdevolution
of components and milk yield.

Results and Discussion

Parameters for the incomplete gamma model resulted fronrméukeling
process are presented for each studied trait in Table 1.

Figures 1 to 7 show the evolution of the milk yield and commusiti
according to calving season.

Generally, calving season had a significant (p<0.05) effecherstape of
the lactation curve for all studied milk traits. From Tealil and Figures 1-7 it is
obvious that the way milk yield is produced and the composition doigen
influenced in large extent by the calving season.

Milk yield evolution strongly differed among seasons. (Figure 1) Spridg an
winter calving cows started at lower initial milk (aroundKkdy Table 1), but had
higher increasing rates up to the peak (parameter b, Tabldey.reached higher
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production at peak (18.9 and 18.8 kg, respectively) at higher DIM (31.4 and 35
days, respectively). These characteristics led to steggtatibn curve compared to
summer and autumn calvers.

Summer and autumn calving cows started the lactation ahartpgoduction
(17.09 and 16.73 kg, respectively), has lower increasing rates upedk
production, lower peaks (about 17 kg) that was reached earlier (5B4ahday,
respectively, Table 1). These features conducted to flatterdactatrves.

Table 1
Average values of the incomplete gamma equation parameters foitkhe m
production traits

Trait Season a b c ol Yimin ( dkgss)
Spring 14.75559 0.101579 0.003235 18.9 31.p
Milk yield Summer| 17.09230 0.011100 0.001974 17.p 5.6
(kg) Autumn | 16.73444 0.023591 0.001639 17.4 14.4
Winter 14.96483 0.089869 0.002566 18.9 35.9
Spring 4.260597| -0.008619 -0.000333 418 25.p
Fat Summer| 4.287783| -0.032127 -0.000390 3.84 8213
(%) Autumn | 4.789675| -0.05664% -0.000367 3.81 154|2
Winter 5.155772 -0.04469¢ -0.0003Q2 4.31] 14719
Spring 3.176655| -0.007108 -0.000254 3.12 28.p
Protein Summer| 2.771735| -0.044261  -0.000111 2.2P 404.1
(%) Autumn | 2.996965| -0.029347 -0.000110 2.62 266|6
Winter 3.961140 -0.047309 -0.000434 3.37 109]1
Spring 4.685938 0.008171 0.000079 4.83 103]0
Lactose (%) Summer| 4.781701 0.001359 0.000070 4.79 194
Autumn | 4.717346 0.004296 0.000060 4.7§ 71.6
Winter 4.581603 0.011395 0.000074 4.8( 15414
Spring 8.487346| -0.007072 -0.000013 8.18 52419
Solids non-fatf Summer| 8.688650 -0.008593 -0.0001380 8.4b 66/J3
(%) Autumn | 9.338241 -0.01379( -0.000153 8.9( 89.p
Winter 8.325233 -0.015544  -0.0000464 7.746 241|3
Spring 12.81635| -0.010300 -0.000125 12.37 82)
Total Solids | Summer| 13.19479 -0.011097 -0.000152 12.72 7311
(%) Autumn | 14.22964| -0.027387 -0.000282 12.90 97.p
Winter 12.50579 -0.023953 -0.000135 11.31 177|8
Somatic cell Spring 12.30460| -0.003280 -0.00015%0 12.22 21B
count Summer| 12.66012 -0.01753p -0.000280 12.34 7417
(In SCC/ml) AuFumn 12.57228| -0.02168( -0.0003Q0 12.19 72.B
Winter 12.36776 -0.01357( -0.000260 12.16 51.8
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Figure 1. Daily milk yield evolution during lactati by calving season

The lactation curve fomilk fat percentage according to the calving season
is presented in Figure 2. The milk fat percentage was Higheabeginning of
lactation, decreased to a nadir and then increased again at the ematiohlac

5,5

- 1 T Y R ET TIPS

Fat (%)

3 LLILIL L B B B L B L L B L B B B

15 35 55 75 95 115 135 155 175 195 215 235 255 275 295
DIM
— SDFiNG SR || MMer = = = gutumn — = \inter

Figure 2. Milk fat percentage evolution during ktain by calving season

Winter and autumn started lactation at a very high milk piatcentage
(5.15% and 4.79%, respectively), but while winter calvers maintdhedraits at
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a higher value until nadir point (4.31%) autumn calvers droppe?i81% fat at
nadir. In both seasons the nadir point was reached very laetation, 147.9 DIM
for winter and 154.2 in autumn.

Spring and summer calving cows stated lactation at the sarak(B.26%
and 4.29%, respectively), but spring calvers reached nadereaith higher value
(25.9 DIM and 4.18% fat) while summer calvers reached nadirdatewer value
(82.3 DIM with 3.84% fat).

For protein percentagethe lactation curve showed very large differences
between seasons (Figure 3).

Summer and autumn calving cows had a very atypical lactatioe ¢ar
protein content of milk. They started lactation at a loWwe&g2.77 for summer and
2.99 for autumn) and reached nadir very late. Actually for sumnteingacows
the lowest percentage was obtained outside the normal lactation (480). whbile
for autumn calvers it was reached at the end of lactation (266.6 DIM).

g 4,5
£ 4
GJ -t = = = = = == == === === === === ®=®=®=®=®=®=®=®=®= === == === === === = = =
2 \
o
K R LTI e
< I T TR RTEE

N
()
1
; I
(]
[}
[]
1
1
[]
1
1
[]
]
'
]
1
1
]
1
1
]
i
1
1
1

2 T T T T T T T T T T T T T T
15 35 55 75 95 115 135 155 175 195 215 235 255 275 295
DIM
—SDIING IS Ummer = = = autumn — w—\\inter

Figure 3. Milk protein percentage evolution durlagtation by calving season

Winter calving cows started the lactation with a higtkmilotein percentage
(3.96%), decreased slowly at a higher nadir value (3.33% at TW81)] and
rapidly increased after that (c=-0.000434). Spring calving cows tadlattest
curve for milk protein percentage. Started at 3.18% proteinhedacadir a very
close value and early in lactation (3.12% at 28 DIM) and increassdladt with a
moderate rate.

The lactation curve fomilk lactose percentagdollowed a shape similar to
that for milk yield, with large differences among calving seasomgi(€i4).
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The shape of lactation for summer calving cows was very diffemnpared
to the lactation curve for the other seasons. It was titedtacurve, starting at the
highest point (4.78%), reaching the peak very early in lactgfi9.4 DIM), with a

value close to starting point (4.79%) and a high rate of dexra#ier that
(c=0.000079).
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Figure 4. Milk lactose percentage evolution dulimgtation by calving season

On the opposite were winter calving cows that started a |mtoda
percentage (4.58%), reached peak later in lactation (154.4 DIM) with a higbdac
percentage (4.80%) and a relatively high rate of decretesepaiak (b=0.000074).
These characteristics led to steeper lactation curve fostaptrcentage in winter.

Lactation curve forsolids non-fat and total solids had similar shapes
(Figures 5 and 6), therefore we shall discuss only theeshafpthe lactation curve
for total solids.

Total solids percentage was high at the beginning of lactagoreased to
nadir point and then increased again toward the end of lactation.

Autumn calving cows had the steeper lactation curve fot sof&ds. They
started lactation at the highest value (14.23%), then decrattsz highest rate to
the nadir point (b=-0.027387 with 12.90% TS at 97.2 DIM) and had the highest
increasing rate after nadir (c=-0.000282).

Spring and summer calving cows had the flattest lactationecianv total
solids in milk. They started at a relatively high value (12.82 d43.19%,
respectively), had low decreasing rates to the nadir pointwha close to the
starting values (12.37 and 12.72%, respectively) reached at about 2% rafiat
calving (82.7 and 73.1 DIM, respectively).
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Figure 5. Milk solids non-fat percentage evolutthrring lactation by calving season
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Figure 6. Milk total solids percentage evolutiorridg lactation by calving season

Lactation curve for somatic cell count in milk is shown in urgg 7.
Generally, SCC was high at the beginning of lactation desdetasa nadir value
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and then increased again towards the end of lactation. Seasonaingel iafluence
on the shape of the lactation curve for SCC.

Spring calving cows had the flattest lactation curveSIGC. It started at the
lowest value 220,891 cells/ml, had the lowest decreasinglat@.003280) to the
highest nadir point (202,805 cells/ml) reached very early iratian (21.3 DIM)
and the lowest increase after nadir (c=-0.000150). Also, the valiee a&nd of
lactation was higher than that observed at the beginning (256,798 cells/ml).
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Figure 7. Milk somatic cell count evolution duritagtation by calving season

Summer calvers had the highest SCC values during lactdtay. started
lactation at the highest value (315,341 cells/ml), reached nadit after 2.5
months (74.7 DIM) at 229,760 cells/ml.

Autumn calving cows had the steepest lactation curve for SC@. Stheed
at 288,450cells/ml, decreased with a high rate (b=-0.02168) to a val9& Gf78
cells/ml at the nadir point reached at 72.3 DIM and had the higiwetsing rate
after that (c=-0.000300).

Winter calving cows started the lactation at 235,099 cells/ithl, meached
the nadir point at 51.8 DIM with a value of 189,985 cells/ml. Theedesong and
increasing rates before and after nadir had intermediate valuegallieeat the end
of lactation was similar to that from the beginning of lactat(237,912 cell/ml
milk).
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Conclusions

The calving season had a significant effect (p<0.005) on the diape
lactation curve for milk yield, milk chemical composition andknsomatic cell
count.

Summer calving cows had flatter lactation curves for miikldy and
composition compared to winter calving cows.

For somatic cell count spring calving cows had the flattetatian curve
while autumn calving cows has the steepest lactation curve.

Bibliography

1. Appuhamy, J.A.D.R.N., Cassell, B.G., Dechow, C.DCole, J.B.(2007) —
Phenotypic and relationships of common health discs in dairy cows to lactation
persistency estimated from daily milk weigkitsDairy Sci., vol. 90, p. 4424-4434.

2. Cziszter, L.T., Dorner, Cs. Tuan, T.A., Gaspardy, A Szics, E(1998) -
Influence of herd, season of calving and paritytbe shape of lactation curve for milk
protein and butterfat percentage as well as SCGEldatstein cowsJ. Anim. Sci., vol. 76,
Suppl 1, J. Dairy Sci., vol. 81, Suppl. 1, 1998316.

Cziszter, L.T., Dorner, Cs., Tran Anh Tuan, Sfics,E. (1996a) -Effect of
sire, herd and season of calving on shape of lamtaturve in dairy cowsBook of
Abstracts of the 47th Annual Meeting of the Eurap@asociation for Animal Production,
Lilehammer, Norway, 25 - 29 August 1996, p. 177.

4, Cziszter, L.T., Dorner, Csilla, Tran Anh Tuan, Sdics, E. (1997) -
Influence of season of calving, parity, herd and sin the shape of lactation curve in dairy
cows Allattenyésztés és Takarmanyozas (Ungaria), 1981746, nr. 5, p. 391-408

5. Cziszter, L.T., Stanciu, G., Acatindi, S., Nita, Eliza (1996b) - 22 Effects
of parity and season of calving on the shape ofldbtation curve in dairy cowd ucrari
stiintifice USAMVB Timisoara, Medicii Veterinai, vol. XXIX, p. 115-119.

6. Hickson, R.E., Lopez-Villalobos, N., Dalley, D.E.Clarck D.A., Holmes,
C.W. (2005) —Yields and persistency of lactation in Friesian aledsey cows milked once
daily, J. Dairy Sci., vol. 89, p. 2017-2024.

7. Stanton, T.L., Jones, L.R., Everett, R.W., Kachman,S.D. (1992) —
Estimating milk, fat, and protein lactation curwegh a test day modgel. Dairy Sci., vol.
75, p. 1691-1700.

8. Szics, E., Cziszter, L.T., Tran Anh Tuan(1997) -Effects of sire, herd and
season of calving on the shape of the lactatiowvedor milk fat, protein and SCC in dairy
cows Lucrari stiintifice USAMVB Timisoara, Zootehnigi Biotehnologii, vol. XXX, p. 20-
26.

9. Tekerli, M., Akinci, Z., Dogan, I., Akcan, A. (2000) —Factors affecting the
shape of lactation curves of Holstein cows fromBhékesir province of Turkey, Dairy
Sci., vol. 83, p. 1381-1386.

10. Vargas, B., Koops, W.J., Herrero, M., Van Arendonk J.A.M. (1999) —
Modeling extended lactations of dairy cowsDairy Sci., vol. 83, p. 1371-1380.

11. Wood, P.D.P.(1967) -Algebraic model of the lactation curve in cattle
Nature, 216, nr. 5111, p. 164-165.

397



