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Summary

A totd of 116,634 monthly test-day records of milk and fat yields from 11,278 lactations of
7725 Holstein-Friesan cows from 192 herds in 17 aress of Morocco involved in the officid
milk recording program were used to investigate environmenta effects on test-day milk and
fat yiedds. Mean and standard deviation for milk and fat yields were 17.6 kg and 6.5 kg, 636.8
g and 222.8g, respectively. Mixed linear model was used in order to explain tota variation.
The effects of the area of production, herd, age at caving, year and season of calving, stage of
lactation were very highly sgnificant (p<0.0001) for test day milk and fa yidds. Day in milk
(DIM) weas the most contributing effect to the variation followed by region of production and
age a caving. Milk and fa yidds were high a the beginning in the lactation and decreased
snce the 54 day in milk. Differences between the beginning and the end of lactation for milk
and fat yields were 10.1 kg and 123.8 g, respectively. Test day milk and fat yieds were high
in spring and low in Summer months.
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I ntroduction

In Morocco, genetic evaluation system of dairy sres and cows was based on 305 day
lactation. Lactation yields are estimated from monthly test day yields records. In recent years,
a new approach cdled “test day mode” was developed to predict breeding vaues of dairy
catle. Test day modd is based on monthly test day records instead of 305 day lactation.
Severd dudies had confirmed the advantages of usng monthly test day yidds to etimate
breeding vaue with greater precison as early as possble and dso to reduce subgtantidly the
cog of milk recording for the farmer (Ptack & Schaeffer, 1993; Swalve, 1995). Thus, the
intere of implementing tes day modds is increesng world-wide. The chdlenges in
developing test day modd ae the adjugment of environmenta effects affecting test day
yidds and the edimaion of genetic parameters tha ae required for implementing an
evduaion sysem (Jamrozik & Schaeffer, 1997; Veerkamp & Goddard, 1998; Tijani et d.,
1999).

The objective of this sudy was to evauate the influence of environmenta factors such as

parity, herd, production year, etc. on monthly test day records of Holstein-Friesan cows
enrolled in the Moroccan officid milk recording program.

Materiel and methods

Data

Daa used in this study were provided by the Animad Improvement Service of the Ministry
of Agriculture. They came from Holdein-Friesan cows involved in the Moroccan officid
milk recording program. Data andysed were restricted to test days recorded by type A method
for which the firda messurement of milk yidd and andyds of fa percentage had occurred
between 7 and 45 days after caving. Lactation length was fixed at 365 days. Test day yidds
obtained after the 12" test day record, or from lactation with less than 3, or from herd with



less than 4 cows were discarded. The fina data set involved 116,634 monthly test day records
of milk and fat yields from 11,278 lactations of 7725 cows.

Data were classfied according to the following factors year of caving (1990 to 1998);
season of caving (4 levels); age a cadving (21 levels) within parity (first, second and third) ;
herds (192 levels); area of production (17 levels); and twelve levels of DIM interval.

Trats studied were test day milk yidd and test day fa yidd computed from milk yidds and
fat percentage.

Statistical Analysis
The test day milk and fat yields were anadlysed with the following mixed modd:

Yijkimnop = M+ Ar; +H; (Ari ) + YCx + SC; + Pagm + Sk + Co + &jkimnop

Where Yijumno = test day yields of trait p (milk or fat) for cow o, m= overal mean, Ar; =
fixed effect of area of production i, H = fixed effect of herd j nested within level of area of
production i, YCy = fixed effect of year of caving, SC = fixed effect of season of caving,
Pagy, = fixed effect of parity- class of caving age, SL, = fixed effect of stage of lactation, ¢ =
random effect of individud lactation, and gjkimno = random residud.

The random factor of cow 0 was congdered to account for the variability associated with
each lactation. Covariance matrices of random effects are 1> and Is¢’, respectively, and
fixed effects were estimated by ordinary least squares. Solutions for fixed effects and variance
components estimates associated with random factors were obtained using SAS MIXED and
VARCOMP procedures (SAS, 1994).

Result and discussion

Unadjusted means and standard deviations of test day records of milk and fat are in Table
1. Test day yidds of milk and fat averaged 17.6 kilograms and 636.8 grams, respectively. The
vaiability of yieds tended to decrease progressively from the beginning to the end of
lactation. The decrease of standard deviations indicated that yields tend to be more variable at
the beginning than a the middle of lactation. These findings are in agreement with results
from other studies (Ptack & Schaeffer, 1993; Swalve, 1995).
Table 1. Row mean and standard deviation of test day milk (kilograms per day) and fat
(grams per day) yields.

Milk Fat
DIM Interval MDIM? Mean SD Mean SD
1 7-35 23 217 32 770.0 226.0
2 36-65 54 21.8 6.7 768.3 225.8
3 66-95 84 20.7 6.5 734.4 219.6
4 96-125 115 19.6 6.1 700.3 211.8
5 126-155 146 18.4 5.8 663.5 201.4
6 156-185 176 17.4 5.6 630.8 192.4
7 186-215 207 16.4 5.3 597.5 182.6
8 216-245 237 15.3 5.1 563.5 181.3
9 246-276 267 14.2 4.9 528.3 176.1
10 276-305 297 13.2 4.8 491.9 170.4
11 306-336 327 12.4 4.6 463.3 168.3
12 337-367 358 11.8 4.7 4438 168.6

1DIM interval of test day yields.
2MDIM= mean DIM at which the test day occurred.



Table 2 shows the analyss of variance for test day milk and fat yidds. The effects of herd,
aeq, age a caving, sage of lactation, season and year of cadving were very highly sgnificant
(p<0.0001) for the two traits. The four most important influences on test day milk and fat in a
decreasing order were: stage of lactation, region of production, age a caving and season of
cdving. Smilar results have been obtaned in severa dudies on dary catle (Strabd &
Szwaczkowski, 1995; Karaca, 1997).

Table 2. Analysis of variance for test day milk and fat yields

Milk Fat
Source! df F Prob af? F Prob
Area 16 151.98 0.000 15 197.96 0.000
Herd (areq) 182 40.51 0.000 167 40.84 0.000
PAg 20 112.67 0.000 20 103.16 0.000
SL 11 7404.85 0.000 11 5405.45 0.000

sC 3 92.96 0.000 3 103.69 0.000
YC 8 37.42 0.000 8 42.01 0.000

1Y C=year of calving; SC=season of calving; PAg=Parity- Age at calving, SL=stage of lactation.
2 df = degrees of freedom.

Least square means of the traits studied for the main environmenta factors are given in
table 3. The highest vaues for milk and fat yieds were observed in Januay-March and
October-December seasons of caving. Seasond variaion in cow performance are due to the
great avalability of pasture and forage in early winter and soring. A relevant difference (about
1 kg of milk/day) can be observed between summer and winter caving. The effect of age a
caving and parity was very important. The lowest vaues of milk and fat yields were obtained
for younger cows a first parity. These vaues tended to increase with the increase of age a
caving and parity.

Milk and fat yidds showed a clear tendency to decrease gradudly from the beginning to
the end of lactation. Differences between these two stages of lactation for milk and fat yiedds
were 10.1 kg and 123.8 g, respectively. The pesk of lactation occurred at around the 6" week
of lactation (54 day in milk). The same trend was reported in the literature.

Conclusions

This sudy is the fird work on test day milk and fa yidds in Moroccan dary cattle.
Reaults obtained confirm expected influences of environmentd effects such as herd, region of
production, stage of lactation, season of cadving, etc. Stage of lactation was the most
important factor affecting milk and fat yidds. For this reason, test day milk records must be
adjused for dl these environmenta effects before indirect use in the actud genetic evduation
system or for direct use to implement Moroccan test day modd.



Table 3. Least-square means (kilograms per day) of milk and fat yields.

Milk Fat

Factor Levas Mean (kg) SE Mean (9) SE

Season of caving January-March 16.6 0.69 614.7 2.52
April-June 16.3 0.68 601.8 2.48
July- September 16.2 0.65 595.2 2.35
October-December  17.0 0.66 629.0 244

Stage of lactation DIM1 21.3 0.68 767.2 2.46
DIM2 214 0.67 764.5 244
DIM3 20.3 0.67 730.7 243
DIM4 19.3 0.67 698.0 243
DIM5 18.1 0.66 661.2 243
DIM6 17.7 0.67 629.2 243
DIM7 16.0 0.68 595.8 243
DIM8 14.9 0.67 562.2 244
DIM9 13.8 0.67 525.7 2.46

DIM10 12.6 0.70 486.4 2.55

DIM11 11.9 0.76 457.9 2.79
DIM12 11.3 0.87 4434 3.21

Parity-Class of age of

caving (month)

Fird lactation 20-24 14.9 101 556.1 3.77
25-26 14.9 0.79 554.8 291
27-28 15.1 0.74 562.6 271
29-30 15.2 0.80 561.8 294
31-34 15.5 0.85 576.9 3.09
35-45 16.0 111 593.7 4.03

Second lactation 31-36 16.1 121 595.2 4.43
37-38 16.3 0.95 604.5 3.48
39-40 16.2 0.86 601.5 314
41-42 16.5 0.86 613.3 3.13
43-44 16.6 0.95 615.8 3.46
45-48 17.0 0.91 631.4 3.30
49-60 17.2 1.09 634.4 3.93

Third lactation 41-48 17.3 1.40 632.4 5.09
49-50 17.0 1.23 618.5 4.49
51-52 17.3 1.10 636.4 4.14
53-54 17.2 1.13 634.0 4.14
55-56 17.3 1.17 635.5 4.30
57-58 17.9 1.31 658.1 4.79
59-62 17.8 1.20 654.9 4.38
>63 174 124 642.3 4.49
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