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ALEAST sQuares analysis of variance was carried out to caiculate

uniquely two sets of regression factors for predicting 12-month,
milk records from single-month and cumulative monthly records,
resPectively. The data included sets of monthly milk recordsof
2832 normal lactation of buffeloes corrected for farm, parity,
and seascn of calvingeffects. The best single months for predicting
a complete record, judged by the squared correlation. coe ficients,
were the 8th and 7th months, respectively. Cumulative monthly
records, when aveilable, would be more prectical for use inpredicting
complete lactation records. The aceuracy of prediction increased
from 0.62 for the first month alone tc 0.92 for the first seven months
together, '

The niilk yield of a dairy animal is the manifestation of jts genotype ynder .
a given set of environmental conditions. 1n field data, milk records of varying
duration are obtained. The desirability of utilizing all available information
in assessing an animal’s genetic potentiality for milk praduction has increased
the importance of part lactation records. "These records could be converted
to completc equivalent records of a standard duration to reduce variation
resulting from the influence of the lensth and the stage of Jactation, and to
predict month-by-month and total milk output of a'dairy animal.

~ The purpose of this study was to calculate simple regression factors based
on’ single-month or cumulative monthly records for extending incomplete
records to 12-month-lactation eguivalent free of the effects of farm, purity -anc
scason of calving, :

Material and Methods
Data

Sets of monthly milk records of 2832 normal lactations of buffaloes with -
at least 150-day lactation period, and not affected by any abnormal condi-
tions were used in the study. The records were obtained in killograms of milk
from eizht herds belonging to the meat an: Milk Organization and collected
during the period from 1964 to 1969 (2130 records), and the herd of the College
of Agriculture, Cairo University at Giza (702 records accumulated during
the period from 1931 to 1969).  Only %14 records of animals who had completed
12-month lactations were used in computing regression factors for predicting
total milk yicld from cumulative monthly records,

(1) Chairman, Mzat and MIilK organizai’on, Cajro.
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Construction of the regression foctors

Overall least squares means for the monthly milk yield were estimated,
and were used in calculating sets of regression factors for predicting 12-month
lactation records from single - month or cumulative monthly records. The
12-month lactation period was adopted rather than the standard 10-month
lactation period since the calving interval was larger in buffaloes than in most-
Furopean breeds of cows kept under essentially the same conditions (Ragab
et al. 1954, and-Asker et al. 1938).

The usual normal equations were solved to estimate the desired regression
factors. The sums of squares and cross products in the normal equations.
were adjusted for farm, parity and season of calving, i.e. the coefficient matrix
consisted of farm-, parity-and scason of calving-corrected sums of squares-
and cross products. The right hand sides of the normal equations were
farm-, paritv-, and season of calvingcorrected sums of cross products. The
criterion for determining the accuracy of prediction was the square of the cor-
relation coefficient (r¥) between a single-month or a cumulative-monthly record
and the complete record, since it would measure the amount of variability in
the complete lactation yield which was accounted for by the single monthly
records or by the cumulative monthly records. It should be noted that r?
is an appropriate measure of accuracy if the only purpose is to predict
total yield. If selection is based on the predicted recorder, progress due to
selection is proportional to r rather than 2, All analysis were performed

after Harvey (1960),

Results and Discussion

Single-month factors

The regression coefficients for estimating total lactation milk yield from
single-month records are given in Table 1. The best single months for pre-
dicting a complete record, judged from their coefficients of determination (r3),
are the 8¢k, Tth or 4th months, respectively. Prediction of a complete record
from any of the first two monthly records did not appear accurate enough
to warrant comsideration as a practical method of estimation. The last twor
monthly records were slightly better predictors.

Madden et al. (1955). presented data which indicated that in cowsthe 5th
month was the most accurate in predicting a complete lactation record. The
4th, 6th or Tth months were nearly as accurate. Van Vieck and Henderson
(1961) also found that the best months for predicting total lactation yield
were the 4th., S5th, and 6th months of lactation. They accounted individually

for 729, of.the variation in the complete records.

Records which are extended may be those not yet complete, in order to
obtain preliminary evaluations, or those which are incomplete because of buf-
faloes leaving the herd prior to the completion of the records.

The general form of the prediction equation for es}imating a complete
record (12-month basis) from a single monthly record s

y = uy + by Gu — ) m = 1,2, - 12. ()
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Where y is the predicted complete record (corrected for farm, parity, and
season of calving), o

Uy is the farm ; parity ; and season of calving-corrected over all
mean of the complete records,

b, is the regression coefficient associated with the wth month of lacta-
tion.

X, 1is the farm, parity, and season of claving corrected vield for the
mif month of lactation.

and U, is the farm, parity, and season of calving corrected mean of records
of the msh month of lactation.

TABLE |. Regression factors for predicting complete lactation milk records from
single monthly milk records

Months, I[ 2 3 4 5 & 7 8 9 10 11 12

G} ' !
b 3.5914.11 |5.09 5.85 [6.01 6.50 6.83 |6.96 |6.10 15.78 4.33 |4.25

Sy 0.18/0.19 (0.18 J0.17 0.18 [0.18 |0.17 i0.16 [0.18 l0.17 0.18 10.21

r 0.16/0.18 |0.25 [0.33 [0.26 10.29 :0.36 j0.38 10.30 }0.32 0.22 10.20

(I) b = regression cocflicient,
Sp = standard crror of the regression coc fhcient, and
1? = accuracy of the predicted value,

TABLE 2. Regression factors for predicting complete lactation milk records from
cumulative monthly milk records

Months 1 2 3 4 5 6 7 8 g 10 [ -11
¢

b 4.52| 2.63 1.94 1.62] 1.41; 1.27 1.18] 1.12| 1.07| 1.04| 1.02

Sy 0.21] 0.32] 0.42) 0.45| 0.47| 0.46] 0.43] 0.39| 0.35] 0.28 0.19

r? 0.63) 0.72) 0.77) 0.82 ©.86] 0.89| 0.92| 0.94| 0.96] 0.97| 0.99

(1) b= regression cor flicient,
8, = standard errer of the regression coc flicient, and
© r* = accuracy of the predicted value,

Bgypt. J. Anim. Prod. Vol. 13, No. 2, (1973)
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As an example of the prediction procedure, suppose that the farm-, parity-,
and season of calving-corrected means are those given in Table 3, and that
the record of a buffalo in the 7th month was 172.5 kg of milk. Thus, an
estimate of the 12-month equivalent record is

y == 1790.30 -+ 6.83 (172.50 — 152.303,
= 1926.90 Kg of milk.

TABLE 3. Thzoverall leastsquaras mzans of the farm, parity, and season of calving-
corrected monthly milk records (U ) and their corresponding standard
errors (SE}.

‘ . : Moaaths of lactation

o f . ‘ 1

| 1 2] 3 4\5‘6 7 8!9]10‘11[13
| : H i

ol i R I

"Uﬁw_J‘les,o 186.6 !132.1 181.5 |169.1;|162.6 ‘152,5 |139.9 127.7 117.6 H05.8 9.9

SE 2.7 303 350 11.70] 7.21

-4,77_\ ‘4.55|| 3.58] 3.31 2.80, 2.68) 2 &

.! J L

| !

(1) 1a Kilograms of milk.

Cumulative monthly factors

“fhe regression factors for predicting a complete fecord {rom cumulative
monthly records (Table 2) were computed from the records of those animals
which nhad completed [2-month lactations. It seemed that these factors were
more accurate predictors than those based on the single-monthiy records.
The accuracy of the predicted vatues, judged by the magnitude of the coef-
ficiants of determination (1) sssociated with the cumulalive records, were
‘higher. The amouanl of variation in the total milk yield which was accountd .
for by the first monih was 0.63.  Thel record of the fitst two months accounted
for 0.72 of the variation. Four months of cumulative information accounted
for mora than $0%, of the variation in total milk vield, and about 9097 of the
variation in total milk vield was determinad by the milk produced in the first
‘seven months of lactation. Cumulative monthly records, when available,
would be more practical than single-month records for pradicting complete
lactation yicld. Fewer fuctors could be required aand more accurate results
would be obtained.

The use of the model prasented in equation I, can be extandeil to predict
a complete lactation record from cunuiative monthly yield, Yet, the defini-
tion of the subscript m should be chaaged to denvie the -nonths includad in
the cumulative rocord from the first up to.the i honiath. As an cxample,

Boypt. J. Anim, Prod. Vol 13, No. 2, (1073)
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suppose thut the cumulative milk  yield of the first five months of lactation of
2 buffalo was 854.30 Kg, and given Uy == 1790.30 Kg, and um = 8§84.30
Kg., then

y = 1790.30 — 1.41 {854.3 — 884.3).
= 1748.09 Kg of milkk.
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