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T HE FIXED effects of Farm, season and year of calving, parity and

interactions of farm by season of calving, farm by parity and sea-
zon of calving by parity on snnualized milk yield (AMY) were studied
ot 1619 records of Friesian cows in their second and later lactations.
A least squares analysis of variance showed significant effect {p<. O1)
of all factors. Interactions effects were not signifiant.

Including the linear and quadratic regressions of days open (DO)
and preceding dry period (DP) resulted in a reduction of 23% of the
residual mean squares and yielded a significant effect of linear and
quadratic coefficients (- 6.2 + .67 kg / day, .0052 + 0.00133 kg / day?,
respectively) of AMY on DO. The linear regression of AMY on DP
was significant (- 1.74 + 956 kg / day) while the quadratic term
(.00076 + .00231 kg / day?) was not significant.

Maximum production in the current lactation, including the calf
crop expressed in kilograms of milk was attained when cows were
bred as early as possible afier parnurition.
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While many investigators have estimated the relationships between 305 - day and total
milk vield with days oper {e.g. Smith and Legates, 1962; Schaeffer and Henderson,
1972; Khatiab and Ashmawy, 1988), there is little work on the effect of days open (DO)
on milk yield per unit of time. Louca and Legates (1968) reported that milk yield per
day or per year, such as annualized milk yield (AMY), is taken as the measure of eco-
nemic performance. Thompson et al. (1982) using days - open adjusted, annualized, and
fat - correcied yields as alternatives to mature equivalent records found small changes
in culling decisions and sire evaluation when using AMY or yield adjusted for DO.
However, they suggested that more study is needed before AMY can be recommended
for cow selection or sire evaluation,
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AMY is based on calving interval (CI) and iotal milk yield (TMY). Hardy et al.,
(1977) indicated that length of DO was 6 10 10 times more important than gestation le-
ngth in determining the length of CI.

The present study was undertaken to determine the effect of farm, season and year of
calving, parity and preceding dry period (DP) besides Tio effect on AMY in Friesian
cows in Egypt. In addition, Losses by suboptimal 4AMY were assessed.

iaterial nnd Methods

A total of 1619 records of second and later lactation Friesian cows calving between
1969 in two farms, Sakha and El - Karada, belonging 1o the Ministry of Agriculture
were used. The records of the first lactation were not available for ihe present smdy.

Animals were mainly grazed on Egyptian ciover, berseem (Trifolium aiexandrinum)
during October-May. They were fed on concenirale mixture along with wheat or rice
straw and limited amount of clover hay when available during the tesi of the year. Cows
producing more than 10 kg a dav and ithose that were in the last iwo months of
pregnancy were suppiemenied with extra concentraie ration. Cowe were aiempted for
insemination, as a general rule, 60 - 70 davs rost partum

Cows were hand - miiked twice a day 1] 1971 and machine-milked thereafier.

Lactations following abortion or in which milking was inlerrupted by injury or sick-
ness were excluded from the study.

The length of Do was compuied 58 the Inerval between the date of parturition and
the date of successful mating or by subiracting ihe mean of gesation perod, 275 days
(Khattab and Ashmawy, 1988), from the actual CI if the date of successful mating was
ot known. Length of DP was computed as the interval between the dails of drying off
and the date of the next calving,

Annualized milk yield (AMY) was computed by the following eguaiion as described
by Bar - Anan and Soller (1979) :
AMY = (total lactation miik yieid / calving interval) x 365,

The four seasons of calving were winier (December - Fe J» spring (March -
May), summer (June - August), and autamn (Sepiember - November).

Tae following fixed model was used o study the effects of farm (1), scason of calv-
ing (8), year of calving (v), parity (p), and interactions of farm by season of calving,
farm by parity, and season of calving by parity using least squares procedares. Also, the
model included polynomial regression coefficients of ihe second degree to describe the
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relationship between AMY and both DO and DP.
Yikim=a+fi+sj+yc+m+{8) 5+ @) g+ (Sp)jl+£ibrxxijk]m+eijklm (i)

Where
yijklm = an AMY of the ijkim th observation,
2 = 3 constant term common 1o all cheervation,
by = the 1tk partial regression coefficient of Yijyim 00 the Xrjjkim comrected for farm,
season and year of calving and parity effects, r= 1, 2, 3, 4,
X, = the rth independent variable, where
X1 = days open,
X2 = days open squared,
X3 = preceding dry period, in days,
X4 = preceding dry period squared,
Sjjkim = a random element ofvanamepecuhar to each obwvamn included cow effect,
with mean zerc and variance

To calculate the expecied loss in AMY due to delayed ‘mac(img the followmg equa-
tion was constructed :
Y =a+Dbyxy +byxg,
then the expected loss in AMY at a cexrtain length of DO (ELAMY) is cnmputed by the
following equation :
ELAMY = (Yjnax - Yp X 35 : (ii)

Where
Ymax = expected maximum AMY
Y = expected AMY at a certain length of DO, t,
.55 = a constant of income from milk over feed cost per kg. (Wlllerca‘ai 1985; and H.
Khattab, 1987, personal commumicaiion).

The expecied loss in calf crop per year due to delayed breeding (ELC) is calculated
as following :

Annualized calf crop = (calf value / sctual CT) x 365 then, ELC = ACCypyp - ACC, (i)

Where

ACCl- annualized calf crop at a certain length of DO,
ACCpiy = annualized calf crop af the minitmum length of DO,
T’!:srcfm loss in AMY including the contribution of calf cxprcssed in kﬁogmms of
milk was (ii) + (iii) assuming that a calf is equivalent to 270 kg of milk (the average
weight of a calf at birth was 30 kg as reported by Ormar (1984) using the data 'of the
same herd and considering the 1 kg calf = 9 kg milk using the whole sale price of each).
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Remits and Discussion

The least - squares mean of AMY was found to be 2944136 kg (Table 1). However,
the estimates of means of 305-day and total milk vield were 3045127, and 3423446 kg,
respectively (Khauab and Ashmawy, 1988) vsing the same set of data. The differences
between AMY and the other measures of prodnction are due to delayed breeding.

The present results (Table 1) show that there was significant difference (P<.01) in
AMY between Sakha farm and El - Karsda. The clear difference between the two farms
may be due to differences in heat detection, and breeding practices.

Spring calvers had the highest AMY and significantly differed from the other three
seasons. it seems that nutritional practices might be responsible for such differences,
e.g. difference in dey matter content between early and late cuts of Egyptian clover
(Eltawil et al., 1976).

The effect of year of calving on AMY was significant (P<.01). However, no clear
tzend was noticed.

The parity effect on AMY was significant (P<.01, Table 1). Resulis indicate that
AMY increased with the increase in the order of lactation.

The interactions of farm by season of calving, fasm by parity, and season of calving
by parity were non significant.

Estimates of partial linear and guadratic regression coefficients of AMY on DO were
6.2 + 67 kg / day and 00524 00133 kg / day2, respectively, being significant ai
P<0.01 (Table 1). Weller et of. (1985) found that length of DO affecied AMY . It is no-
ticed that maximum production was atiained when cows had the shoriest DO over the
range of 40 to 400 days open (Table 2). Hansen et el. (1983) found that AMY was nega-
tively correlated with DO. AMY showed a trend opposite to that shown by 305 - day
and total milk vield for the same 3ot of data (Khatteb and Ashmawy, 1988). Thompson
et al. (1982) found thet 305 - day mature equivalent vields incressed with increased days
open while AMY decreased. Loucs and Legates (1968) fitting a polynomial of second
degree of milk yield on DO, found that there was a decline of 3.6 and 3.7 kg of milk for
second and third lzctations, respsctively, for each additional day open. However, the
losses per day open reported herein ave smaller than thoee reported by oids e al. (1979).
They found that , within hends, each day open between 40 and 140 days of lactation re-
sulted in an average of 8.6 kg less AMY during cusvent lactation for cows in second and
later lactations.
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TABLE 1, Least squares estimates of effects and standsrd errors (S.E.) of different factors
affecting smnualized milk yleld of Friedlan cows®,

Classlfication Mo, Estlmate, kg  S.E., kg
Owverall mean 1619 2944 36
Farm *+h
Sakhs 1246 +112 30
El - Karads 373 -112 47
Parity a0
2 660 -178 43
3 485 28 44
4 293 56 50
5 171 94 66
Season of calving "
Winter 430 22 48
Spring 489 139 45
Sumumer 285 -39 50
Autumn 313 -78 49
Year of caiving L
1569 78 -269 98
1970 bt 245 &5
1971 171 -213 &7
1972 262 -306 55
1973 220 -192 58 -
1974 180 167 64
1975 174 138 66
1976 166 S0 69
1977 132 308 73
1978 84 349 o0
1979 53 233 115
Regression coefficient
on days open (kg / day) 522" 673
on days open squered (kg / day?) 0052% 00133
on preceding dry period (kg / dey) -1.74% 956
on preceding dry period squared squared (kg / day2) 0076% 00231

#The interactions of farm by parity, farm by season of calving, and parity by season of calving
weze not significant.

ijIndi.:;at;ing the statistical significant of the classification a3 & source of variation , * P<0.05 |
#+ P<.01.
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TABLE 2. Loss per year in annuslized milk yleld plus the contribution of <alf crop ex-

pressed in kilograms of milk (LAMYICC).
(1 @ 3) (%) %)
Days Expected E.loss Anpusilzed  Hxpected LAMYICC
t open annualized In AMY® calf crop toss in =(2y+ (%)
(Da)® milk yield (ELAMY) {ACC) ACC (ELO)
(AMY)
1 40 3713 - 313 E -
2 50 3656 31 303 10 41
3 &0 3599 63 294 19 82
4 70 3544 93 286 27 120
5 80 3490 123 278 35 158
6 90 3436 152 270 43 195
7 100 3384 m 263 50 231
8 119 3333 209 256 57 266
9 120 3283 237 49 64 301
10 130 3233 264 243 70 © 334
11 140 3185 %0 37 76 366
12 150 3138 316 232 81 397
13 180 3003 391 217 96 487
14 210 2877 460 203 110 570
15 240 2762 323 191 122 645
16 270 2655 382 181 132 714
17 300 2558 835 171 142 777
18 360 2391 727 155 156 885
ICalving interval = Do + 275.

PELAMY = (Ymax - Yt) x .35 since 45 of milk price is spent for feed cost.

The negative relationship observed between DO and AMY may also be due to that
longer DO resuited in more days in milk which extend the late lactation part with lower
daily production, and in more days dry. Arother reason is that DO is a component of the
denominator of AMY. Olds et al. (1979) found that with peak production occurring dur-
ing the first few months of lactation, any prolongaiion of CI was likely to lower average
production per unit of time. They also indicated thas DO affected lactation period, dry
period and persistency.

In contrast, Bar - Anan and Soller (1979) reported that the effects of increasing DO
on AMY were generally small and negative.

Loss in milk per year, Assuming that 45% of the price of milk is spent for feed, and
loss in calf crop expressed in kilograms of milk are presented in Table 2. AMY plus the
contribution of the calf crop was greatesi & 40 days open. The number of calves availa-
ble for replacement also decreased as a resuli of delayed breeding. Therefore, a length of
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DO of 40 days is and appropriaie period for maximum production in current lactation
for cows in their second and later lactations. Rar - Anan and Soller (1979) found that 30
10 50 DO for cows resulied in the highest annual production over current and following
lactations. However, Weller ef al. (1985} reported that cumulative yield of current and
foliowing annualized produciion including the contribution of calf crops was greatest at
98 DO for multiparons cows and that conception prior two months postpartum had an
adverse effect on cumulative production. The difference between the present finding and
that of Weller et 2. (1985) may be due 1o that cows in their study were high producers.
Holmann ef al. (1984) estimated DO by budgeting simulation of a commercial herd situ-
atiom for Holstein cows of aliernative milk yields with varying calving intervals of 12,
13 and 15 mo. They found that effects were little on annual income over feed cost in the
short run for modest increases or decreases of CL

The pariial linear regression coefficient of AMY on DF {-1.74+.956 kg / day) was
significant (P<.10). Conversely, the guadratic ierm (0007600231 kg / day2) was not
significanily different from zero {Table 1). Thus, if the non - significant quadratic term
was deleied from the prediction equation, the estimates of linear regression coefficient
sas -9+ 448 kg { day and maximum production was practically attained when COws
had the least length of dry period. Dias and Allaire (1982) found that cows with calving
intervals less than 340 days required at least 55 days dry for maximizing milk produc-
fion in two consecutive lactaiion. However, increasing the length of DP are dependent
on the cost of milking cows with extended lactation. Dairy breeders tend to milk their
cows in late lactation as long as the difference of income over feed cost per day exceeds
the cost of milking.

Tncluding the linear and quadratic regressions for both DO and DP in the model re-
sulted in a reduction of 23% in the residual mean squares.

It appeared from the present study, that maximum production ia the curreni lactation
including calf crop was atiained when cows were bred as early as possible after parturi-
tion. An intensive program of heat deiection and efficient practices of insemination
would significantly shorten DO s indicated by Slama et ai. (1976) in their study of fac-
tors affecting calving intervals in dairy herd.
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