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Jersey cattle accounts for 3% of the cattle population in Albania. The advanced crosses amount to 33% of this
population. The whole population is actually raised at small scale family farms, on average 2-3 cows. A low input
production system is applied to these farms. Milk yield is low. The study of the Jersey cattle response to the low input
production system and estimation of effects of non-genetic factors on milk yield make also possible that the programs
for efficient selection and management of Jersey cows are compiled and applied to these farms. The manyfold analy-
sis carried out by the data of 305-day milk yield for the first lactation, showed the effects of the factors “calving age”
(P < 0.05); “calving month” and “herd” (P < 0.001) on the total phenotypic variance. Under conditions of the exten-
sive production system, the effects of the factor “calving month” showed an anomaly in the succession of physiologi-
cal processes that condition the milk yield during the first lactation. The adjustment of milk yield by means of sepa-
rate multiplicative factors for the calving age and the calving month considerably reduces effects of these factors. It
makes also possible the implementation of selection schemes under conditions of small scale farms, which raise 2-3
cows. Large differences at the extensive production system and the low level of inputs influence the increase of per-
centages of atypical curves of lactation. As a consequence, the loss of milk yield is estimated about 350-550 kg
milk/year. The management of effects of non genetic factors “calving age” (P < 0.001, 0.01, 0.05), “calving month”
(P < 0.001, 0.01, 0.05), on variations of a, b and ¢ parameters of the normal curves of lactation makes possible to in-
crease the milk yield during the first lactation.
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MNPOYYYBABE HA MTPOAYKIUJATA HA MJIEKO 3A 305 JEHA BO INPBA JIAKTALIMJA
KAJ KPABU O PACATA IIEP3EJ OATJIEAJAHU HA MAJIU ®APMU BO AJIBAHHUJA

Ha pacara uep3ej ornaraar 3% ox nomnylnanujara Ha rosezia Bo Anbanuja. Okony 33% on oBaa morynanuja ce
BHCOKOMNPOIYKTHBHH rpia. BeymHoct, BKynHaTa normyJanuja € oJrieyBaHa na Majii ceMejHu (apMu, BO NPOCeK 2—
3 kpasu. [IpousBogHuot cucreM koj se primenuva na ovie farmi e so Hu3ok input. KonunmHaTa Ha MJIEKO € HHCKA.
IpoyuyBamara Ha roBejara oj pacara lep3ej KOM 0JrobapaarT Ha MPOW3BOIHMUOT CHUCTEM CO HM3OK input, Kako u
nporeHaTa Ha e()eKTUTe Ha HereHeTckuTe (pakTopu Bp3 KOJMYMHATA HA MJIEKO, OBO3MOXYBAaaT Ha OBHE (apMu Ja
Ounar arMIMpaHd IPOrpaMu 3a yCIelIHa CeJIeKIMja 1 menaxirawe Ha oBaa paca KpaBu. MHorycrpaHara aHajusa,
3aCHOBaHa Ha MOJATOLMTE 3a KOJMYMHATA Ha MJeko 3a 305 jeHa BO NpBaTa JakTaluja, T'M IpuKaxyBa eekTure Ha
(axropure ,,Bo3pact npu teneme” (P < 0,05); ,,Mecer Ha Tenewme u ,,crano” (P < 0,001) Bp3 BkynHaTa (peHOTHUIICKA
Bapujauuja. Bo yclloBM Ha €KCTEH3MBEH IPOU3BOJICTBEH CHCTEM, edexTure Ha (akTOpOT Mecell Ha TeleHe
MOKa)XyBaaT aHOMaJja BO HENPEKMHATOCTA Ha ()M3MOJIOLIKUTE TPOLIECH KOM CE OJHEecyBaaT Ha INpOAYyKLMjaTa Ha
MJICKO 3a BpeMe Ha IpBara Jakraluja. Peryimpamero Ha NpoJyKLujaTa Ha MIJIEKO CO 3HAUCHhE Ha OJUICIHUTE
MYJITUIIMKATUBHU (pakTOpH 3a BO3pacTa IPH TEJICHE U MECELIOT Ha TENeHE 3HAYUTEIHO ' HaMallyBaaT eeKTUTe Ha
osue Qakropu. HMcro Taka ja npaBu MOXKHA UMIUIEMEHTALMjaTa Ha CEJIEKLMOHM LIEMU BO YCJIOBM Ha Maiu (apmu,
KOW oarnenyBaar 2-3 kpaBu. ['ojeMuTe Pa3iIMKU Kaj €KCTEH3MBHUOT IPOM3BOACTBEH CHCTEM M HHMCKOTO HUBO Ha
MHIyTH BIMjaaT 3a 3rojeMyBarbe Ha MPOLEHTOT HA aTHIIMYHM JIakTauucku kpuu. Kako mocnenuna, 3ary6ara Bo
NpoJyKlMjata Ha MJEKO € mpoleHera Ha okony 350-550 kg miexo romummuo. KonTponara Ha edekrure Ha
HereHerckure Qakropu ,,Bo3pact npu teneme” (P < 0,001, 0,01, 0,05) u ,,mecen Ha Teneme” (P < 0,001, 0,01, 0,05)
Bp3 BapHWjalMUTe HA MapaMeTpuTe a, b M ¢ HAa HOPMAIHHUTE JIAKTALMCKM KPUBM OBO3MOXYBa 3rOJEMYBaibe Ha
NpoyKIMjaTa Ha MJIEKO 33 BpeMe Ha IpBara JaKTalluja.

Kunyunu 360poBu: kpaBu nepsej; Maiu apMu; npBa JaKTaluja; JakTalycka KpUBa; HereHeTcku (hakTopu



298 K. Kume, F. Tahiri

1. INTRODUCTION

The Jersey cattle breed constitutes about 3 %
of the cattle population, whereas the advanced
crosses of the Jersey breed of the local cattle ac-
counts for 33 % of the whole cattle population in
Albania. The Jersey cattle population is actually
raised at small scale family farms, on the average
2-3 cows. The low input production system is ap-
plied to these farms. As a consequence, the per-
formance of genetically improved cattle is low.
The study of how this breed responds to the condi-
tions of low input production system and the as-
sessment of effects of non genetic factors on milk
yield is necessary because, only in this way, pro-
grams for animal selection and management could
also be designed and applied.

2. MATERIAL AND METHODS

Data of 305-day milk yield for the first lacta-
tions obtained from 935 cows were analyzed in
order to study the way of responding Jersey cows
to conditions of small scale family farms charac-
terized by the low input production system. Cows
have been managed in 783 small scale family
farms, situated in the north-east region of Albania,
Shkodér. The study on milk yield variation and
estimation of effects of different non genetic fac-
tors on the total phenotypic variance was per-
formed by analyzing the variance according to the
“least squares” method (Harvey, 1974), to the
Fixed Linear Model (FLM), as follows:

Yii = p + a; + by + hy+ (ah)y+ (Dh)j + (ab) i+ e
(1)
where:
Y — milk yield of cow “I” grouped at level
“k” of factor “herd”, that has calved in month
and age of calving “i”,
u —mean of population
a;— effect of calving age
b;— effect of calving month
hy - effect of herd
(ah);. — effect of interaction “age x herd”
(bh)jx — effect of interaction “month x herd”
(ab),; — effect of interaction “age x month”
e;ix — residuals N (0, o%).

Least squares means corresponding to fac-
tors, estimated by the model (1) have been used to
compute the adjusting factors of 305-day milk

yield for the factors “calving age and month”. The
corresponding regression lines were set up by the-
se means in order to account the values of the ad-
justing factors. The calving age out of 24 months
old and the calving month — April, which had the
highest frequencies in the analyzed population,
were used as the referring age and month of calv-
ing. Algorithm used for adjusting 305-day milk
yield by means of the correcting coefficients is as
follows:

It is computed:
Aqge of caiving = (adjusting factor x 305-day milk yield) —
305-day milk yield,
Aronth of calving = (adjusting factor x 305-day milk yield) —
305-day milk yield.
and
the adjusted milk yield = 305-day milk yield +
+ Aage of calving + Amonlh of calving

Computation of joint multiplicative factors to
the calving age and month was carried out accord-
ing to the following formula

Ky=p+ ay + bJu+ a, + b,

fori=21,26,andj=1, 12,

where u, a; Bj are estimations of “least squares”
corresponding to the effects of calving age and
month.

Adjustment of 305-day milk yield by means
of these coefficients was performed as follows:

a) the adjusted milk yield = k; 305-day milk
yield;

b) the adjusting additive factors were com-
puted by the formula as follows:

K,-j:w+a”24+Ab24)—(y+a,»+bj)

for i = 21, 26, and j = 1, 12, and milk yield adjust-
ment was carried out according to the formula:

the adjusted milk yield = 305-day milk yield + Kjj.

Data of monthly milk records for 935 lacta-
tions were used to study consecutiveness of milk
production during the first lactation.

Function “T'amma” was used to estimate lac-
tation curves.

Y=ax"e®

Atypical curves were estimated by mathe-

matical models as follows:
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First type: Y=ay+ax+a, X

Second type: Y =ay+ aix + A’ + asx’

Third type Y=ay+ax+ a2x2 + a3x3 + a4x4
Forth type Y=ae™

Phenotypic variations of parameters of nor-
mal lactation curves were studied by the analysis
of variance, carried out according to the fixed line-
ar regression model:

Yiu=p+a;i+ b+ Iy + ey,
where:

(model 2)

Y, — value of the lactation curve parameter
(a, b, c),

a; — effect of the factor “calving age” (i =1.6;
ages: 21-26 months),

b; — effect of the factor “calving month (sea-
son)” (j=1.4),

hy — effect of factor “herd” (k= 1, 4),

e;i — residuals N (0, 028).

3. RESULTS AND DISCUSSION

The effect of the calving age on the variation
of milk productions is related to biological features
of the individual and depends on the time of the
first heat appearance. The calving age is a non ge-
netic factor that highly affects the total phenotypic
variance of milk production. This factor accounts
for 3040 % of the total variance of milk produc-
tion at the beginning of lactation, meantime, this
effect reduced up to 2-5 % after 270 days of lacta-
tion (Kume K. et al., 1990; Dervishi V., 1991,
Bicoku Y., 1995; Tahiri T., 2008). The calving
month (season) is another nongenetic factor that
affects the variance of milk yield. The effect of
this factor is related to the variation of the feed
base during the months of year (Miller P. D, 1970;
Strandberg E., et al., 1991; Janushi M. et al., 1996;
Tekerli M., et al., 2000; Mostert B. E. et al., 2001;
Schutz M. M. et al., 2004). So, the effect of this
factor is a priori expected to be considerable to
small scale family farms characterized by a low in-
put production system.

To judge for the effects of the factors “calv-
ing age and month” on the phenotypic variance of
305-day milk yield for the first lactation of the Jer-
sey cows that are managed at small scale family
farms in Albania, it is necessary to refer to the re-
sults of the analysis of variance performed accord-
ing to the requests of the linear regression model
(1) (Table 1).
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Table 1

Analysis of variance : model (1)

Source of variance d.f. ms.* F

Age of calving 5 3975  2.02%
Month of calving 11 7,439 3.78%**
Herd 3 8,127  4.13%%*
Calving age x herd 15 2,381 1.21
Calving month x herd 33 3,896 1.98*

Calving age x calving month 55 2,007 1.02
Residuals 814 1,968

*Value must be multiplied by 10*
* (P < 0.05), #* (P < 0.001)

As seen, factors show statistically proved ef-
fects on the variance of 305 day milk yield for the
first lactation. The rate of factors’ influence is dif-
ferent. Nevertheless, these differences amongst
factors are not large as given in literature (Leroy
P., 1978; Kume K., 1989; Dervishi V., 1991;
Bicoku Y., 1995). As shown, the effect of the fac-
tor “herd” is smaller than that referred to literature.
That is almost equal to the effect of the factor
“month of calving”. According to our opinion, that
is for two reasons: firstly, cows have been man-
aged at small scale family farms where a low input
production system is applied and, secondly, group-
ing these farms into 4 levels (classes), where there
are no great differences in annual average milk
yield, has influenced the further reduction of the
part of the total variance brought about by this fac-
tor.

“Month of calving” shows a statistically sig-
nificant effect (P < 0.001), meanwhile, the effect
of “age of calving” (P < 0.05) is estimated to be al-
most half of the effect “month of calving”. The
effect of “age of calving” is shown as a linear one.
The higher age the higher milk yield is. The max-
imum difference is about 450 kg milk/lactation,
comparable to that given in literature (Kume K.,
1989; Dervishi V., 1991; Bicoku Y., 1995).

The effect of the factor “calving month” on
the total variance of milk production is periodical.
Cows that calved in the period of January—April
are more favored towards the effect of this factor
than cows that have calved for the period from
June to November, where the ‘“calving season”
shows non-positive effects This situation is similar
to that that is given in literature (Miler et al., 1970;
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Fimland et al., 1972; Leroy P., 1978; Kume K. et
al., 1989; Dervishi V. 1991; Bicoku Y., 1995).

Effect of “age of calving” on 305-day milk yield
Firs lactation

2700
2600
2500

2400 Z

Milk yeild 305 days

2300

20 21 22 , 23 %4 25 26 27
Age of calving

(Month)

Effect of “month of calving” on 305-day milk yield
First lactation

3400 IS
B,
=2 3000 -
23
25
=& 2600 |
=
2200 +— — : ‘

J FMAMJ J AS OND

Season of calving
(Month)

Fig. 1. Effect of the “age of calving”
and the “month of calving” on 305 day milk yield

The difference between average 305-day milk
yield performed by cows that have calved in
March and those that have calved in July is 1080
kg or about 52% higher. This difference is about
2-3 times higher than that given in literature. This
situation is explained by the fact that, in a great
number of cases, the level of cows’ management at
small scale family farms doesn’t reach to get over

the necessary minimum level for ensuring normal
consecutiveness of physiological processes that
associate milk production. Cows that calved from
January to April are favored by forage amount and
quality available to this season, and for those
calved from July to November, nutritional require-
ments are not enough in some cases. This abnor-
mal situation that has brought about large differ-
ences in average milk yields between these both
seasons is the same and also related to that that has
caused high percentages of atypical lactation
curves (Kume K., Tahiri F., 2005).

Coefficient of determination R> = 23.8%,
comparable to that that is given in literature, shows
that the used linear regression model is statistically
acceptable. Meantime, as:

(1) In comparison with the corresponding lin-
ear model but without factors of reciprocal inter-
action, explanation of variance increased by
1,09%.

(ii) The effect of reciprocal interaction “age x
herd” is not statistically proved, whereas the effect
“month x herd” is although statistically proved (P
< 0.05), this effect is small.

(>ii1) The effect “calving age x month of calv-
ing” is not statistically proved. The adjustment for
reducing effects of these both factors has to be
made, without taking into account interaction be-
tween them and levels of the factor “herd”.

Results of the analysis of variance carried out
according to the model (1) are used to judge for
the efficiency of three different ways of adjust-
ment, based on the data of milk yield, adjusted for
the effects of the factors “calving age and month”
(Table 2).

Table 2
Analyis of variance for studying the effect of adjustment methods
Uncorrected milk  Joint multiplying adjustment ~ Separate multiplying adjustment Additive

Source of variance  d.f. yield for age and month of calving for age and month of calving adjustment

m.s. F m. s. F m. s. F m. s. F
Age of calving 5 4,50  2.12%* 2,64 1.27 1,78 0.9 3,38 1.61
Month of calving 11 8,67 4.08%¥* 3,58 1.72 2,02 1.02 4,06 1.93*
Herd 3 11,08 5.21%%* 11,71 5.62%%* 11,58 5.81%%* 10,60 5.04%**
Residuals 917 2,127 2,085 1,986 2,104
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As shown, three ways of adjustment highly
reduce the effects of the factors “calving age and
month” on the total variance of 305-day milk yield
for the first lactation. As a consequence, excluding
the case of adjustment by means of additive coef-
ficients for the factor “calving month”, where the
effect of this factor on milk yield is not statistically
eliminated (P < 0.05), at all other cases the ad-
justments eliminate the effects of both non-genetic
factors.

The analysis of variance shows that the ad-
justment of 305-day milk yield of the first lactation
by separate multiplicative factors for the age of
calving and the month of calving is the most effi-
cient.

This adjustment reduces the residual variance
of the model by about 6.3 %, while other adjust-
ments reduce this variance by 1,1-2,1 %. This sit-
uation is almost the same to that published by au-
thors (Leroy P., 1978; Kume K., 1988; Bicoku Y.,
1995).

Multiplicative factors that can be used for ad-
justing 305-day milk yield of the first lactation for
the Jersey cow population included in the study
are given in Table 3.

Table 3

Multiplicative factors for adjusting
305-day milk yield for the first lactation

Age at calving  Coefficient Month of Coefficient
(months) calving
21 1,1301 January 0,9976
22 1,0733 February 0,9908
23 1,0412 March 0,9588
24 1,0000 April 1,0000
25 0,9754 May 1,0861
26 0,9553 June 1,1601
July 1,3252
August 1,4684
September 1,4112
October 1,3583
November 1,2570
December 1,1854

Mathematical modeling of the first lactation
curves for 935 cows included in the study evi-
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denced some types of lactation curves. These
curves can be classified into two large groups —
normal and atypical curves, referring to physio-
logical rules according to which, milk production
is performed during lactation. The group of atypi-
cal curves comprises curves where consecutive-
ness of milk production during lactation can not be
reflected by the function of the type “I'amma”.

Atypical curves of lactation can be grouped
in four subgroups, depending on their shape:

First type: The convex curve that has a low
convexity coefficient and low trend of declining
milk yield after seventh month of lactation (Fig.
2a). This curve is met at 6% of cases and it is
mostly characteristic to cows that have calved in
May and June.

Second type: This curve is in the shape of
bell (Fig. 2b). The gradient of increasing milk pro-
duction is almost the same to the gradient of de-
clining. Milk yield reaches the peak about the sixth
or seventh month of lactation. The curves of this
type are met at 13 % of cases. Such curves are in
general observed to cows that have calved in De-
cember and January.

Third type: Minimum milk yield is at the
fourth month of lactation and maximum milk yield
reaches at the ninth month of lactation. Cows,
which have such lactation curves, have low milk
yield and long lactation. This type of curve (Fig.
2c¢) is met at 4 % of cases.

Forth type: Exponential type curves but with
a low gradient of declining milk yield (Fig. 2d) are
met at 14 % of cases.

As shown, about 37% of cows have produced
milk during the first lactation according to a rule
that is deviated from the normal one. Such atypical
curves but with lower frequency (20-25%) of ap-
pearance had been reported by authors (Elzo M. A.
et al., 2001; Mostert B. E. et al., 2001).

Such a fact should only be explained by poor
conditions of cows’ management and feeding. This
situation is as a consequence of technically unjus-
tified actions of farmers. About 86% of cows,
which had atypical curves, had calved for the first
time at the age of 23 months old. The Albanian
farmer has often been interested in heifer to be
conceived at the age of 14 months old.

589 out of 935 first lactations have normal
curves of the type “T'amma” (P < 0.05). Using av-
erage values of parameters a, b and ¢ of these
curves of lactations, the function “I'amma” that
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reflects the average curve of the first lactation for
the Jersey cows is as follows:

Y =10.158x 2482 g 0124

loss of milk production only caused by the fact
that the lactation curve is not normal. The loss of
milk yield is estimated by about 10-15% or 350-

550 kg milk.
Comparison of this curve with the average
atypical curve (Fig. 3a,b,c,d) clearly shows the
Firsttype (a) Second type (b)
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Fig. 3. Comparison of atypical curves with normal curves of the first lactation
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Results of the analysis of variance, carried
out according to the requests of the linear model

(2) for each of normal curve parameters for the
first lactation are shown in Table 4.

Table 4
Analysis of variance for parameters “a”, “b” and “c” of the first lactation curve
Parameter
Source of variance ~ d.f. a b c
m. s. F m. s. F m. s. F

Calving age 5 0.2783 9.065%** 0,0154 7.012%* 0,0084 4.982%
Calving season 3 0.3382 11.018%#%#* 0,0112 5.106* 0,0072 4.256*
Herd 3 0.1315 4.283% 0,0059 2.708 0,0025 1.507
Residuals 579 0.0307 0,0022 0,0017

*P < 0.05); **(P < 0.01); ***(P < 0.001)

As shown, effects of non genetic factors on
the variance of the parameter “a” are statistically
proved. The variance of this parameter is highly
influenced by the factor “calving season” and
“calving age” is the second one. These results are
similar to those published by authors (Wunder W.
W., 1967, Danell B., 1982, Bicoku Y., 1995). The
parameter “a” reflects milk yield at the beginning
of lactation. Its variance greatly depends on the
variance of the first milk record. It is known that
the closer day of the first milk record to the day of
calving is the more milk yield of the first record is
genetically conditioned. Therefore, the above giv-
en results, according to which, the effects of non-
genetic factors on variation of this parameter are
notable should be reservedly accepted.

This situation is at a certain rate as a conse-
quence of the fact that the protocol of the first milk
record is not rigorously respected. The first milk
recording is not carried out at the same day of lac-
tation for all cows. There is a difference by about
20 days amongst them.

The phenotypic variance of parameter “b” is
statistically influenced by the factors “age at calv-
ing* and “season of calving” (P < 0.05, P < 0.01).
That means that the increasing phase of lactation
curve, especially its gradient, is greatly affected by
these both factors. Such a result is approximate to
that reported by Wood D. P., 1969; Elzo M. A. et
al., 2001; Mason Steve, 2001. Meantime, the vari-
ance of parameter “c” depends on the action of
these factors. The difference lies in the fact that
the rate of affecting non-genetic factors on the pa-

9

rameter “c” is less than on the parameter “b”.
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Supported by the above mentioned results, it
may be stated that in the low input production sys-
tem, the farmer is able to interfere in consecu-
tiveness of milk yield during the first lactation.
These interferences will especially be of positive
effects for increase of milk production when car-
rying out during the raising phase of lactation
curve.

4. CONCLUSION

The age at calving and the month of calving
are two non-genetic factors affecting variance of
305-day milk yield of the first lactation. The effect
of the factor “month of calving” is the biggest.
Under conditions of the extensive production sys-
tem, in some cases, this effect causes abnormality
in consecutiveness of physiological processes that
condition milk production during the first lacta-
tion.

In order to compare cows correctly, under
conditions when estimation of their genetic values
1s not possible, selection of cows could be carried
out, based on 305-day milk yield adjusted for ef-
fects of the factors “calving age and month”. Mul-
tiplicative adjustment of 305-day milk yield for
effects of the factors “calving age and month” at
first lactation is recommended to be used for the
Jersey cow population included in study. Separate
multiplicative factors should be used for age of
calving and month of calving, which are given in
Table 3.
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Response of the Jersey cows to conditions of
a low input production system depends on the
great rate of the level of inputs. This response is
very different and it often appears to the shape of
atypical lactation curves. Such response of this
genetic fund makes difficult efficient management
of it and the implementation of selection schemes
1s not possible.

Establishing minimum conditions in order to
have a normal consecutiveness of physiological
processes that condition milk yield is also possible
under conditions of the extensive production sys-
tem applied to small scale farms. In such cases, the
lactation curve equation could be used by the
farmer as an efficient instrument for the manage-
ment of milk production and the selection of ani-
mals.
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