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ANALYSIS OF THE MILK PRODUCTION OF
DAUGHTER GROUPS OF PROVEN SIRES
REMAINING IN THE HERDS FOR THREE
CONSECUTIVE LACTATIONS

Y. A, ArrF (8)

The milk yield of cows with a low production in the firet lactation
increased conglderably more in the succeeding lactetions than those
which etarted with a higher production.

The group of cows which were considered as high producers in the
firet lactation always possessed the highest level of milk production
in succeeding lactations.

The heifers showed a great variation in lactation length. There
waa o negative relaution between lactation length and average daily
milk yield (-0.14). The repeatability of (0.67) obtained from the
first three lactations showed that the total milk yield had s higher
repeatability than average daily milk yield (0.34), while lsctation
length possessed a very low repoatability (0.18). The use of proven
sires and the continuous selection for milk yield during the first three
Ipetations had lead to less genetic difference between the dmighter
groups. Under these conditions, the sires did not exert great influence
on fhe phenotypio variance of average daily milk yield. However,
there wep a great variation between progeny groups im the per.
centage, of cows which left the herd during the firet three lactationa.

The progeny of different sires_hred at any farm does not represent all
the daughters of those sires, since the farmer keeps only limited numbers of
rogeny as replacements or as breeding stock to incresse the size of the herd.
t iz to be expected that the variation n milk production characteristics
differs from one farm to another as the breeding policy adopted differs from
herd to herd according to the decision of the farmer.

Therefore, it was decided 1o investigate to what extent the gires influence
the variation in milk yield between the progeny groups of different proven
sires after they are subjected to selection by the farmers.

The study also included the relation hetween total milk production,
lactation length and average daily milk yield using the records of the cows
which remained in the herds for three consecutive lactations as breeding
stock.

Material and Methods

Milk production is greatly influenced by physiological and enviromental
factors, To obtain reliable estimates of the influence of sires on the
difference between progeny groups remaining in the herds for three consec-
utive lactations, these factors should be eliminated to a large extent
especially the variance due to month of calving, age at first calving and
management of the herds.

(1} Animal Production Dept. Ministry of Agricultnre, Dokki, Giza.
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Therefore, the animals used in this study were distribut ed at random over
big numbers of herds (136) in one proviace of the Netherlands, all of them
calved at about two years old and started their lactation botween the end
of 1960 and middle of 1961, of which 719, calved in early spring (February —
April). Moreovel, the above meniionsd factors had been eliminated by the
statistical methods and complete analysis of variance for cross classification
was carried out by using the model given by Becker (1964) to determine the
degree of contribntion of the sire in the total variance of average daily milk
yield. The study included 703 Friesian females sired by 15 progeney 7ested
bulls belonging to AL Association. They were kept on the same farms
unti] they completed their third lactation and did not include cows with less
than three lactation records. In this analysis average daily milk vield was
ased to oliminate to acertain extent the difference intotal milk yield which
may be due to difference in lactation length.

Al the staristical analysis were ealeulated with aid of clectronic data
processing machines, Significance was determined from tables by Snedecor
{1956).

Results and Discussion

A —VARIATION IN MILE YIELD AND LACTATION LENGTE THROUGH THE
FIRST THREE LACTATIONS 1

1. Malk Yield

The milk yield increased with sucoceding lactations : in the second
lactation it was 20.7 percent more than that of the average of the first
lactation yield. Tn the third lactation the amount of milk produced was 27.2
percent higher than that of the first lactation (Table 1), However, the cows
that started with considerably low yield in the firss lactation increased in yield
more in the succeeding lactations than those which started with higher milk
production. The increase of the low producing group (<9 kegjday) was 31.9
and 44.7 percent more than their yield in the first lactation for the second
and third seasons respectively. The increase was 14.3 and 18.1 percent,
respectively, for the high producing groups (>14 kg/day). The greater
increase in milk yield form first to later lactations of cows with a low yield in
the first lactation is due to the incomplete repeatability of yield. Low
yield is partly due to chance and the same chance will not necessarily operate
during the later lactations, so the yield becomes nearer to the average in Jater
lactations. The average daily milk yield showed the same direction in the
consecutive lactations, it was 11.7, 14.3 and 15.4 kg per day in the first,
second and third lactations respectively. The group of cows which had been
considored as high producers in the first lactation {>14 kg/day) always
possessed the highest level of milk production in the succeeding lactations,
whereas the low producer cows (>9 kgf/day) relatively possessed the lowest
Jevel of milk yield. The increase in milk production associated with the
advance in age is supposed to be due to the mcrease of the amount of secre-
tory tissue with succeeding lactations and this increase depends to some



MILE PRODUCTION OF DAUGHTER GROUPS OF PROVEN SIRES 3

extent on the udder development which does not reach its maximum in the
filrst Iactation. Wada and Turner (1959) found that the content of desoxyTi-
bonucleic acid (DNA) in the mammary glands of mice increased considerahbly
from the first to the second lactation and that there was a further glight
increase from the second lactation to the third lactation, indicating a corres-
ponding increase in the namber of secretory cells. The second possibility
which may be involved in this interpretation is that production of heifers
is restricted because their relatively smaller feed intake is naturaly coupled
with the additional requiremenis of growth. Whereas with advancing age
the body development 1eaches its maximum and the ability of cows to
consume more food is increased. '

2. Length of Lactation

The heifors chowed a great variation in lactation length ranging from
less than 260 days to more than 340 days, However, 64 percent of the heifers
had lactation length less than 310 days, whereas 36 percent produced milk
for a period more than 310 days. The group of heifers having first lacta-
tion length less than 310 days showed increase in the sneeeeding lactations.
The average lactation length in the first, second and third lactarions was 280,
298 and 295 days respectively. The second groups of cows (310 days) showed
& gradual decrease in the succeeding lactations. The average length of this
group was 333, 304 and 296 days respectively. All groups are thus close to
the average in latex lactations, The groups of cows with relatively longer
lactation length in the first lactation prodnced more milk than cows with
ghorter lactation length (Table 2). However, the average daily milk yield did
not show the same relation, but on the con.rary some groups of cows with a
lactation length more than 310 days (groups 8 & 9) possessed relatively lower
daily average milk in first lactation. Moreover, the correlation coefficient
bet ween Jactation length, total milk yicld and average daily milk yield within
sires showed (hat there was a highly significant correlation between lactation
length and votal milk yield. But there was a negative correlation between
lactation length and average daily n.ilk yield. This was significant for all lacta-
tions except the first (Table 3).  On the other hand, there was a highly signi-
ficint positive correlation between total milk yield and average daily milk
yield. The negative relation between lactation length and average daily milk
yield may be due to the effect of supressing pregnancy on milk production.
Brody e al (1923) stated that the last two months of gestation have an
inhibitory effect wupon production of milk, At this period, the levels of
oestrogen and progesterone in the blood increase quite considerably with che
result that production is inhibited. Since the cows used in this study calved
once & year, wo expect that cows which produced milk for periods gieater
than 10 months were subjected to the ivhibitory effect of gestation. The
cows which had relatively long lactation lengths and possessed higher
average daily milk yields may have had longer service periods than normal
which retarded the commencement of gestation. Mahadevan (195)) showed
that prolonging the service period will increase the persistancy of yield,
Besides that it is quite common thar the farmer tends to make the service

periods rather long for high producing cows,
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CORRELATION CORFFICIENT BETWEEN TOTAL MILE YIELD,
LACTATION LENGTO AND AVERAGE DAILY MILK YIELD WITHIN
BIRES AT EACH LACTATION NUMBER.

TABLE 3.

1st: 2nd . ard
Lantslbion { Xaetation , Lactation

No.

Charascters
of cows

=

701 ! (BT ¥ JAB5 ¥ 18 #*

Total milk yield X lactaiion lengti

Total milk yvield X average daily‘ ‘
' |

milk yield . . ... .. ... T7001|.318% 748 kL 453 *#
Tactation length X average daily‘ i
milk yield e ‘ Wl {—.057 -.138 ** - 135 **

TABLE 4.—INTRA — ¢OW CORRELATION BETWEEN RECORDS OF
CONSECUTIVE LACTATIONS (within Sires)

i I 2nd 3rd i Repeai-

ALY S Lactation Numbee ;Lucta.tion Laotation | abillity
Total milk yield . . . . . .] lst Lactation .661 LB17
2nd Lactaiion 613

60T
Lactation length . . . . . .| Ist Lactation 221 116
2nd Lactation 194

77
Average daily milk yield . .| 1st Lactation 273 .21
2nd Lactation 422

.338
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Lactation length vary between daughter groups of different sires (Table 5.).
Tt ranged from 295 to 321 in first lactarion, from 291 to 322 in the second
lactation and from 287 to 318 in the third lactation. The diiferences between
daughter groups were staristically sign‘ficant in all lactations except for the
first one (Table 6).

TABLTE 6,— VALUES FOR TOTAL MILK YIELD, LACTATION LENGTH
AND AVERAGE DAILY MILK YIELD BETWEEY DAVGHTER GROUPS OF SIRES
DURING THE FIRST THREW LACTATIONS

18t Jactation 2nd lactation 3rd laciation
4d.f 1 Af : .
.Uf of Total | Lacta- A:IP.I:]\ ‘{"_"8 Totul | Lacta- n:’lelt?%c Total | Lacta. A'Tlil;?ge
Sires | cows milk tion n?illlzl milk tion n:'ﬁﬁ mifk tion mi]ky
yield | length yield yield | length yield yield length yield

— - .[ :
i

14 | 688 '2.50%% 1.10 [1.94%* 1.87**;‘_) BakE| ] 65 |2, 40%% (12 42%*| 1.50
H
]

* Significunt (P .05}
*¥ Ttiphly significant (B 0.01)

The repeatability of tatal milk yield, lactation long h and average daily
miltk yicld was estimated by intra-cow correlation between records of con-
secutive laciations wilhin sizes. The results presentedin Table 4. indicated
that repeatabil’iy showed a higher value for conssentive records than for
non-consccutive ores, Total milk yield had a higher repent ability than average
daily milk yield ; the value was 607 and .338 respectively. Lactation lengih
posscssed a very low repeatability ; the value was (177, This figure indi-
eates that lactation length is influcnced by various non-genetic factors such
as farm management.

B.—THE CONTRIBUTION OF 8IRES IN THE TOTAL VARTANCE OF AVERAGE DAILY
MILK YIZLD

To estimate the degree of contribution of sires in the total wvariance
of average daily milk yield the following model given by Becker (1964) for
complete analysis of variance for cross-classifization was applied.

Y S T S R I )
R e L S S L ik
(abc) e

ik T 7 ijkm
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9
}7_ = Average daily milk yield of m™ cow of K™ sire in Ju month
ijkM in 1% herd.
U = consistant

H Y
"1 = offect of i*" herd

b
_} = effect of J® month
<
k = effect of K sire

{ab)

ij == intraction of herds and months
{ac}

ik == interaction of herds and sires
{bo)_
—jk = interaction of months and sires
{abe)

ijk = interaction of herds, months and sires
e

.q_km = residual effect

@+ b, c.ab.ac .be ,abe and e considered independent random

. . . )
variable with zero mean and variance 5: o ab , 52 5 afh . 5:. s al,x: 5 ! :bo

and 87 respectively.

The computation was facilited by the cooperation of the Mathe-
matical Department of the Agricultural University Wageningen, the Nether
dands. Their program, LH 405 in Fortran for IBM 1620, suited the experimen-
“tal design of our data the results obtained are presented in Table 7. The
only interpretation which can be drawn from the table will be restricted to
the main effect of months of calving, herds and sires which may be taken
with most reliable results since they contain the highest K values,
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Month of calving did not influence the total variance of average daily
milk yield especially during first and third lactations where there was no-
effect at all. This Tesults 1s expected since 71 % of the cows used in this

study calved in early spring and there was no normal distribution for months
of calving over the year,

Under the prevailing conditions mentioned before, the effect of herds
was eleminated by randomising the eows over many herds. This resulted
I decreasing the herd’s effect on the phenotypic variance to less than
5 percent (Table 7). The average daily milk yield varied slightly between
various daughter groups, ranged from 10.67 to 12.67 kgs in first lactation,
from 13.60 to 14.88 kg in second lactation and from 14.17 to 16.24 in the
third lactation (Table 5).

TABLE 7.—PERCENTAGE OF CONTRIBUTION OF GENETIC AND SOME
ENVIRONMENTAL FACTORS TO THE TOTAL VARIANCE OF AVERAGE
DAILY MILK YIELD AT DIFFERENT LACTATION NUMBER

| Average daily milk yield

Character
Lactation Number 1st. 2nd 3rd
Lactation ‘Lactation Laotation

Source of variation . . . . , . , % % %
Herds . . . ... .. .. ... 5.0 3.0 0.0
Months of calving . . . . . , . | 0.0 2.0 0.0
Sires , . ., ., . ..., ... 0.0 1.0 0.9
Herds x months of calving 3.0 0.0 0.0
Herds x sires . . . . .., ... 0.0 10 ¢ 0.0
Months x sires . . . ., . . . . 63.0 6.0 0.0
Herds x months < sires . . . . . 0.0 0.0 90.0
Unkpown factors , . , . . . . . 21.0 76.0 10.0

The differences between daughter groups for the average daily yield
were statistically msignificant in all lactations except the first one (Table 6).
The proportion of the total variance of average daily milk yield which is
attributed to sires infinence is very small (Table 7). This may be due to
several reasons, firstly in this study the average daily milk yield of cach cow
was used instead of total lactation which may result in reducing the differences
between the individual cows. Secondly, the cows used in the investigation
were only the cows which remained in the herds during the first three lacta-
tions and were subject to selection for milk yield by the farmers during this
period. This may reduce the differences in average daily milk vield between
progen7 groups of different sires which remained in the herds as bresding
stocks, and also reduced the proportion of genetic variance. Thirdly, the
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daughter gronps were descendent of progeny tested sires selected by AL
centers, this may also reduce the proportion of total variance which is attri-
buted to the influence of sires.

tn the first lactation the major contribution to variance of average daily
milk yield is months X sires interaction, it ocenrs becanss in certain months
by chance a rather high number of heifers of some bulls had calved whoreas
in other months there were no daughters calved. In the third lactation the
major contribution was herds X months X sired interaction thiz is due to
the nature of data obtained in the third lactation as it happened in certain
Lierds a lazge numbers of cows sired by different bulls had calved in certain
months.

On the other hand, there is wide difference between progeny groups in
the percentage of cows which left the herds during tho first three lactation,
periods, it ranged from 15 to 41 percent (Table 5). The insignificant diffa-
rence hetween the daughter groups for average daily milk yield gives an
indication that the farmers almost culled from the herds most of the cows
which did not reach certain level of milk production they desire. It was
ot possible to analyses the difference between variance in different lactation
which is attributed to culling because the mitk production of most of the culled
'COWs Was not available since they left herds before they had completed their
lactations,

From what was mentioned above we could come to conclusion that the
extensive use of proven sire and the continous selection the farmers parctised
in their farms during the first three lactations number had contributed in im-
proving the milk yield of the herds. The average daily milk yield in first
lactation for 64 percent of the cows used in this investigation was 13.16 kg
per day (449 heifers —3962 kgs of milk —301 days—13.16 kgs per day).—This
value is above the average of the breed in first lactation in the same province
which came to 11 kg per day. However some heifers are still in the herds
with low production (< 10 kefmilk per day) but the percentago of such cows
was relatively small, 18 percent. It is possible that the low producing heifers
were kept in the herds as a result of different ways of management practised
in different farms,

In the farms where the replacement rate is relatively higher than other
herds the farmers are obliged to save heifers from the middle and low classes
of milk production to cover the replacement demands especially when the
farmers like to keep the same number of milking cows in their herd.
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