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SUMMARY

Simple, muitiple linear and stepwise regression pmcedu:es were used 1o predlct 305 day milk yteld )
(305MY) of 833 first lactation records of Holstein Friesian cows from single and cumulative monthly
milk records. The milk yield of the seventh month (M7) gave the highest correlation with 305 day milk
yield of the first laciation (r = 0.863) which was the highest among all months. Simple linear regression
equations, 305MY = 2453.59 + 6.59M7 cxplained 75.9 percent of variation in 305 day milk yield. The
aceuracy (R*) for predicting 305 day milk yield on the basis of cumulative monthly milk yield increased
from a minimwn of 54.7 percent for first 60-day milk yield to a maximum of $7.9 percent for 270-day
milk yield. Among the various multiple lincar regression equations, theé best equation included the first -
seven' months, This equatlon explained 94.2 percent of the variation in 305 MY. The equation of choice
for stepwise regression was 305MY =1199.84 + 4.75M7 + 3,25M3, which explained 87.5 percent of
variation in 305MY, The increase in R with adding extra momhs was neg[:gib]c

Keywords: Holstein Fnesmn, milk _weld predicﬂon, smgle and cumul:mve rFecords and regression
equations . .

INTERODUCTION

The prediction of total milk yield of a cow from is part records is necessary to perform early
selection, genetic evaluation of both cows and sires (Lamb and McGilliard, 1967 ; Murthy et al,1986
and Mathew and George,1989). The accuracy of estimating 305 day milk yleld from part records
depcnds upon the magnitude of the relationship between part records and 305 day milk yield and the
method of estimation (Rao and Sundaresan, 1980 ; Murthy ef a/, 1936 ).

The most cited reasons for using part records are 1} saving line, cost and effort of recording, 2)
identifying the high producing cows for selection, 3) avoid cost of maintaining low producing cows, 4}
early sire. evaluation, 5) reducing generation interval and 6) increasing the rate of genetic gain ( Chillar
e al,1980; Agyemang ef ol,1985; Katoch and Yadav,1990; Parmar ef a/,19%0; Shobha and
Khan,1990; Godra ef al., 1991; Jam et af 1991 ; Ahunu and Danbaro 1992 and Zahed et al, 1997).

Part records could be comverted to complele records of a standard duration to reduce variation
resulting from (he influence of the length and the stage of lactation and to predict month-by-month and
total milk yield of a dairy animal (Abdel-Aziz ef ol 1273) .

The purpose of this sludy was to investigate the possibilities of predicting 305dayﬁrst lactation
milk yietd from single or cumulative monthly records using three regression methods; simple
regression, multipie linear regression and stepwise regression.

DATA AND ANALYS!S

First laciation records of 833 Holstein cows were collected by the Cattle Inforination System!Egypl
(CISE) from El-Tobgy farm, Fayoum Govemorate over a period of seven years from 1992 to 1998,
Phenotypic -correlation  coefficients between 305 day milk yield and single months (1-10 months) were
estimated using SAS (1996) program, For predicting 305 day milk yield from single and cumulative
milk records, simple linear regression analysis with only one independent variable (single or cumulative
milk record) in ihe model; multiple linear regression analysis where number of independem variables
{single or cumulative milk records) increased with the availability of additional progressive records and
stepwise regression for selecting best combination of two or more single months, were - used,

The mode! used for simple lmear regression was;

Yi=a +biXG + gy

Where

Y; = estimated 305 MY of i animal,

a; = the constant for i single or cumulauve milk record,

b; = the regression coefficient of Y on the i* single or cumulative milk record,
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X;j= the i single or cumulative milk record of {* animal, and

&;= the residual random error associated with the i® single or comulative milk
record of i animal. _ . %

The model used for progressive multiple linear regression was: .

13
Yi=a,+3 bX, +e,
: il
Where: )
Y; = estimated 305 MY of j* animal, 2
a; = the specific inlercept when there are k independent variables in the equation,
v = the partial regression coefficient of Y on the i cumulative milk record, )
X = observed value of the i" cumulative milk record of i animal, and i
.&y = the residual random error associated with the i® cumulative milk record of j
animal. : ’ ' . .
Stepwise regression analysis was followed, where relative contribution of each additional single
month in the prediction equation was iested before it was selected for the next step. All regression
equations were calculated using SAS (1996) procedure. - L ;

RESULTS AND DISCUSSION

Phenotypic correlations o o ' ' '

The phenotypic cotrelations between 3035 day mitk yield (305MY) and single monthly milk yield
were positive and highly significant (Table 1). The estimates of phenotypic correlations were higher in
the middle months of lactation (M4-M8) than the first and late months of lactation, This observation is
in agreement with many published papers (Van Vleck and Henderson, 1961; Lamb and McGilliard,
1967, Kang ef af,, 1990 and Shelke ef af., 1992). .

Table 1, Phenotypic corvelation éoefﬁcient_s between single m'onthly milk yield records (M1-M10)
and 305 day milk yield (305MY) of Holstein cows ' = :

i M1 M2 M3 M4 M5 M6 M7 M8 - IM9 M1
305MY 1057 (073 077 Jo.80  [0.82  [0.84 [o®6  [o.83 0,75 0.64
M1 067 050 (048 644 1039 045 035 {096 10.25
M2 072 [0.66 1066 - (037 055 [0.52 036 [0.32
M3 . 0.76 1067 066 [0.60  [0.52 [0.46 034
M4 : 077 068 067 (038 |042  [0.37
M5 ' 082 (072 067 Jose 035
M6 ' - - 1082 069 053 [oas
M7 : ‘ L 082 o059 los2
M8 ' 071 o.s3
M9 i . _ 0.67

Results revealed that the single months from the 4% to the 8" month can be used to predict 305MY.

Predicting 305MY on the basis of single months milk yield ’ I

Regression equations for predicting 305MY from single months milk vield are given in table 2. The
tabulated equations revealed that M7 accounted for a maximum R? (75.99) in predicting 305MY,
followed by M6 (72.9%), M8 (70.2%), M5 (69.9%) and M4 (67.3%). The equation based on the
seventh month (M7) was 305MY= 24536 +6.59 M7. The prediction equation derived from monthly
milk yield showed a trend similar to that reporied by Bhadauria ef af. (1986) for Jersey cows; Do-Ch et
al. (1986 a) for Holstein-Friesian and Mandal and Mehla (1997} for Murrah buffaloes. i

Van Vieck and Henderson ( 1961); Do-Ch et af. (1986b); Kang et o, (1990) and Roy and Pyrbot
(1994), found that the best single months for predicting total milk yield were the 4™, 5% and 6™ months
of Iactation. : : S . T

In other breeds, Gaur ef al. (1996) reported that the equation containing the 4 ™ month milk yield

of Sahiwal cows was the best of all the equations which were based on yield of single months. The
same conclusion was reported by Ray and Katpatal (1989) in Jersey cows. i
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“T'able 2. Simple linear regression equatmns for predicting 305 day milk yield (SOSMY) of Holstein
cows on the basis of single month’s milk yield

Y X a B SE(b) R* (%)

305MY Ml 3492.57 4.88 0.26 332 .
M2 2076.28 6.32 0.20 58.5
M3 2237.80 6.10 0.18 61.5
M4 2227.50 6.25. 0.17 67.3 .
M5 2184.09 6.50 0.16 69.9
Mé 2346.00 6.50 0.15 72.9
M7 2453.59 6.59. 0.14 75.9
M3 1269734 6.50 0.16 70.2
M9 3018.58 6.40 0.18 63.5

Al b valucs were significant at p < 0.01

'

Predlctmg 305MY from eunative milk yield

Regression equations for predicting 305MY from cumulativc milk yleld are presented in Table 3,
The accuracy of estimation (R?) increased from a minimum of 54.7 % for the ﬁrst two months (CY60)
to a maximumn of 97.9 % for cumulative yleld of 270 days. The increase in R? values with additional
months records was not linear, The increase in R? values was 14.0, 8.4, 6.5, 5.2, 3.9, 3.0 and 2.2 percent
with each additional month, .

Table 3. Stmple linear regression equations for predlcting 305day mitk yleld (SOSMY) from
cumulgtive monthly yields 0f Holstem COWS'

Y X .. b SE(b). R (%)
05MY CY60 1905 54 341 0.12 54.7
CY90 1025.77 - 2.63 0.07 68.8
CY20 666.58 2.09 0.04 77.1
CY150 392.61 1.75 0.03 83.6
CY180 244.01 1.51 0.02 88.8
CY210 198.93 1.32 0.01 92.7
CY240 137.02 1.18 0.01 95.7
CY270 79.74 1.07 0.01 97,9

Ali *b’ values were significant at p < 0.01; CY= Cumulative milk yield.

R? values of Table 3 showed that increasing the length of cumulative record beyond 210 days
(CY210) contributed at a decreasing rate in the accuracy of prediction. The same conclusion was also
drawn by Bhadauria ef af. (1986) for Jersey cows and Kang et o/, (1990) for Holstein cows. Ashmawy’
et af. (1985) also concluded: that the first seven months of lactation were considered sufﬁcnent for
predicting 303-day milk yicld of Egyptian buffaloes.

Predicting 305MY from combinations of single monthly records using multiple linear regression:

Multiple linear tegression equations for predicting 305SMY are given in Table 4. The accuracy of
estimation (R”) increased gradually with increasing the mumber of monthly milk records included in the
equation. The accuracy was 59.6 percent when M1 and M2 were used in (he prediction equalton and
reached 98.4 percent when the first nine ‘months milk yield were included. The increase in R? values
with each additional monthly yield was 12.00, 7.52, 6.42, 506, 3.59, 2.45 and 1.66 percent,
respectively, ‘The best equation for Praclical use was that which include of lhe first seven months. This
equation explained 94.2 percent of the variation in 305 MY with very small increase in accuracy with
ﬂdding more single monlhl'y racords

Prcdlctmg 305MY from combinations of single momhty records usmg stcp\\'lse regression
procedure

Prediction equations derived throngh stepwise procedure for predicting 305MY from monthly mitk
yields are shown in Table 5. The M7 alone was the best predictor of 305MY with an accuracy of 75.9
percent, This result was ihe same as oblained by using a simple regression eqmuon (Table 2), The
second best monthly yield was M3 where R® reached 87.5 percent. The increase in R? values with-
additional monthly milk records after each step was 11.56; 4.11, 3.45, 1.74, 1.30, 0.55, 0.35, 0.34 and
0.36, respectively. For practical purposes, the best equation for predicting 305MY was: 305MY =
1199.84 + 4.75M7 + 3.23 M3, with accuracy of 87.45, After this step, the rate of increment of R? values
was low. 5 .



" Tabie 4, Mnltiple. linear régnssznn eqﬁatmus for predlcting Sosday milk yleld from progressive -
= ___monthiy milk yield of Holsicin cows

Variable a bt b2 [ Y] b5 - b6 b7 BE b9 |R%%)
M EBS L 5.5 . _ T
(20.27) [c20.26) 1 -
MING 107246 (118|274 399 : 6
(0.23){(20.28) |(20.22) - . :
MI-Ma [T9745 (109|180 |78 J331 : N
40.19) [c20.24) ht023 0,21 : : :
MIMS 143083 128 L3 142 {35 317 833
: (£0.16)|(£0.21) [(40.19) |(£0.20) k20.18) -
MM (37466 [L19 122 093 (iS5 o4 a1 506
: (20,1 |(£0.17) (016} |(20.16) [(£0.18) {20, 16) o |
Mi-M7 (389.15 [083 (131 113 (098 o0 128 e 943
(£0.10) |(£0.13) [(£0.12) [c40.13) [(20.14) [(20.15) [ (20,13 | -
L
MIME 239491104 (0.7 (123 109 [681 {133 |12 33 5.7
(0.08)|(20.10) |(40.09) |(20.10) |¢20.11)|e£0.11) [¢20.12) [0.10y
MIMF (13335 056 (1.9 to&s (106 (082|110 (L1 joas 1187 55
(20.06) k40.07) |(+0.07) [(20.07) |(20.08) (20,08 |t20.08) |e20.09) [ 0.07)
All *b’ values were significant at p < 0.01

Tahle 5. Regression. equations for predicting 305 day miik yield (JOSMY) from monthly mills

yielkds of Holstein cows uging. stepwise procedure

Siep Varigble . - a B SE®m) - R2 {%)
I M7 2453.59 6.59 0.141 759
1 M7 1199.84 4.75 g 0.126 875

M3, _ _ 3.25 0.129 S
n COM7 970.93 349 ' 0,124 916
M3 2.83 0109 . .
MY 2.30 : 0126
v M7 482.58 - 3.01 T 0.098 95.0
M3 i 1.61 0.101 G
. M? 237 0.097
. M2 2.23 ol
" M7 373.33 281 . ’ 9.087 . ©.96.8
M3 - 1.27 0.083
M9 2.28 K 0.078
2 . 1.82 ©.. 0085
- . - M5 . . 1.66 : 0.087
vi . M7 34316 2,09 - - 0.068 98.1
5 M3 L35 ©o00es -
M2 T 1.50 0.071
M2 - L7 0.066
M5 . 183 - 0.068

Mlo : 1.07 0.050

Continued on the next page
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Table 5.Cont. . o _
Step Variable a_- b : - SE() R* (%)
Vil M7 160.24 1.93 0.059 . 986
: M3 1.35 . " 0.055 :

M9 1.55 0.060
M2 1.18 0.065
Ms 195 - 0.058
M10 1.06 0.043
M1 Co 084 e 0.051 :
VI M7 - 145,1¢ 1,81 0.052 939
M3 1.02 - 0052 =
M9 1.59 0,052
M2 1,12 0.056
M35 1.63 0.054
M10 1,03 0.037
M1 0.82 0.044
M4 E 0.84 0.056
IX ' M7 124.90 1.38 o 0.049 99.3
M3 0.84 : " 0044 :
M9 1.56 0.043
M2 1.17 0.046
M5 1.19 - 0.051
M10 0.10 0.031
Ml 0.86 0.037
M4 0.93 0.046
M6 © 095 0053
X M7 109.27 . 0,90 : 0.039 99.7
M3 ) 0.99 0.032
M9 0.96 0.038
M2 0.95 0.034
M5 1.03 3.060
Mi0 1.07 0.020
M1 0.95 0.030
M4 0.97 0.030
M6 1.03 - 0.040
M3 1.07 0,040

All ‘b values were significant at p < 0.01
CONCLUSION

The results obtained from the present study indicated that 305MY could be predicted from the milk
yleld of the seventh month (R® =76%) and from the cumulative milk yield of the first seven months
(R*=93%). The stepwise regression was the best procedure to predict 305MY compared with the
multiple linear regression,
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