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A total number of 4903 milk records of 1755 buffalces calving

during the period from 1931 to 1972 at six farms were used in
this study. Buffaloes were usually milked twice a day. The records
were adjusted to 365—day basis after absorbing year effects .

The corrected records were classified into eight region X season
subclasses (two region x four seasons of calving), Polynomials
of the record degree were fitted to the data to determine the yield-
age relationship within each subclass. Eight sets of gross multipli-
cative factors were then developed for adjusting complete lactation
yield to a mature basis.  The accuracy of the reeression equations
used in the estimation of the mature equivalent records ranged from
839 t090% .

The purpose of age adjustment to a mature equivalent basis is to correct
milk records for age only, that is to estimate the production of cows under
essentially the same environmental conditions at maturity. The magnitude of
the age cffects varies with breed, geographical region, scason of calving and
probably with other intangible variables. Most of the recent studies were
concerned with the quantitative evaluation of the sources of variability affecting
the ageyield relation, choice of the appropriate models, and the estimation
of more accurate mature-equivalent records. Milk records of buffaloes recei-
ved little effort in this context.

Genetie evaluations of cows and sires arc applied within contemporary
groups. Gross age correction factors were found by Miller er al. (1966) to
be more accurate than those from paired comparisons. Multiplicative factors
usually have been been preferred over additive adjustments because variance
of milk records is closely related to herd average. Additive adjustment factors
may vary with production of the 'herd, but multiplicative factors do not
(Miller, 1973). Reasons for choosing the age at maturity as the base for
age correction was probably because it would make milk yicld the highest,
and an animal’s highest record was often the measure of its breeding
vafue.



242 A. 8 ABDEL-AZIZ AND M. K. HAMED

In this paper, eight sets of gross multiplicative factors were developed for
adjusting complete lactation milk records of buffaloes to mature equivalent
basis.

Material amd Methods

The data used in this study comprised a total number of 4903 milk records
made by 1755 buffalocs over a period of 42 years (1931-1972), and representing
all available record in six forms, three of which were located north to Cairo
(region 1), and the other three were south to Cairo (region 2). Four scasons of
calving were defined: autumn (September,! to November 30), winter (December
1 to February 28), spring (March 1 to May 31), and summer (June 1 to
August 31). Tt was a common practice in all farms to milk buffaloes twice day.

Least squares analysis of variance (Harvey, 1960) was performed on the

data after extending part lactation records to 365-day basis (Abdel-Aziz et al.,
1973),

The analysis revealed significant effects (P<0.05) of region, year and
season of calving, and the interaction between region and season on total
milk yield (Abdel-Aziz and Hamed, 1978).

The year effects were absorbed from the model by correcting all records
for year-to -year differences using least squares constants of the year classes.
Gross interaction between region and seacon of calving was accounted for
by estimating milk yield mcans for age at calving in months within each region
X season subclass. The constants arrived at would allow for the age at ma-
Ximum production to be more precisely located for each subclass.

Region X season subclass constants were fitied to a second degree polyno-
mial to compute eight sets of multiplicative age correcction factors to adjust
milk records to a mature equivalent basis using the gross comparison method
(Arave et al., 1964). The computation procedure could be outlined as follows :

1. The average of all records started at a certain age was calculated at monthly
intervals.

2. A second degree polynomial was fitted to the monthly average milk yield
according to the following model :

Yi=Y+b; X by X Fcio..(D)

Where :

Yi = the milk yield in kilograms at the i+ age of calving in months,
Y = a constant for all Y; ’s

by and b, — are the linear and quadratic components of the relationship
between milk yield and age,

X = age of cow at calving in months,

e; = a random error associated with the yield started at the i® age in
months.

Egypt. J. Anim. Prod. 19, No. 2 (1979)
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3. From such model by and b, were estimated for the pooled data and for
each region X season of calving set records.

4. The‘agc at maxin}‘um preduction was located by settling the first derivative
of Y = by X + b, X with respect to X equals to zero and solving for X.

5. Maximum production ('Ym) was obtained by substituting the value of
X back in to equation 1.

6. Age-correction factors t0 malure equivalen basis were then calculated
as fellows :

A
Ym

Fi = Y
Yi

(2)
Where :

Fi = the multiplicative age -correcticn factor for milk records begun at the
i age in months,

A~

Ym = the maximum milk vicld, and

Y
Yi = the vyield at the ith age in months.

Results and Discussion

In dairy animals, milk yield increascs with age tifl maturity is reached,
and then declines. Adjusting milk records for age differences in necessary
to compare genetic merits of animals of dilferent ages. Genetic evaluations
are usually done within contemporary groups. Seasonal and regional differe-
nces were found to be associated with variation in milk yield and, therefore,
would, affect the relation between age and milk production (Miller e al., 1970,
and Miller, 1973). The magnitude of the appropriate adjustment for age
would vary from scason of calving to another and from region to region.
A separate sct of factors for cach reaion X season combination was suggested by
MC Daniel (1973). Calculation of age correction facters within each region X
season subclass would simultancously adjust for age, season and region
differences to minimize errors caused by the interactions of age X scason and
age X region.

The results would be age corrected records that are more accurately
comparable.

Age correction factors are usually calculated so as to convert production
at a certain age of calving to its mature equivalent. Gross factors of age adj-
ustment were found by (Miller ef ¢, 1966) to be more accurate than those
obtained from paired comparisons. Miller (1973), stated that multiplicative
adjustment factors were less variable than additive factors.

The construction of age adjustment factors is straight forward if the average
production of buffaloes of each age is known and il the yield-age relations
remains essentially constant for the situation in which factors will be applicd.

Egypt. J. Anim. Prod. 19, No. 2. (1879)
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Age is expected to produce consistent and repeatable effects from year to
year when records of animals from the same breed, region and season of calving
are considered (Miller, 1973).

Region, season and region X season interaction effects on milk yield showed
evidence of statistical significance when the same data used in this study were
analysed (Abdcl-Aziz and Hamed, 1978). Age correction factors calculated
and used within region X season subclasses are expected 10 eliminate these

cffects.

In this paper, eight sets of gross multiplicative factors for adjusting
milk records to mature basis were derived using 365-day milk records corrected
for year effects and produced by buffalocs milked twice a day. On overall
set of factors was also calculated from the pooled data for purposes of compari-
sons. Multiple regression equations of the form presented in equation 1
were used to calculate the constants used in the estimation of mature equivalent
records. The constants are given in Table . The mean total milk yield
(Y) overall regions and seasons was 1969.87 kg, with all scasons of region 2
having higher mcans than in region 1. The amount of variability accounted
for by the regression equations are judged by the R? values which ranged from
839%, to 90%.

. A A
TABLE 1.—Constants of the regression equation (Y= Y + byx + bx*) used in the
estimation of mature equivalent records.

| ~

Classificytion Ya | b by () R
Overall 1969.87 19.658 —0.077 86
Region 1

Autumn 1837.22 13.472 —0.043 84
Winter 1979.96 16.342 —0.059 83
Spring 1828.05 18.663 —0.064 86
Sumimer 1006.85 17.687 —ID_064 26
Region 2
. Autumn 2016.55 15.014 —0.059 85
Winter 2056.87 20.536 —0.086 89
Spring 2097.47 29,648 —0.125 90
Summer 2073.65 21.125 —0.078 88
|
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Age at maximum production (Xm) was defined by selving the first
derivatives of the regression equations equal to zero, and solving for X.Values
of Xm are given in Table 2.

TABLE?. Age at maximum production months in ( Xm) for region Months X season

subclasses,

Classification N Xm
Overall 4903 127 64
Region 1

Aufumn 938 156.65
Winter 847 140.19
Spring 632 145 80
Summer 570 138 18
Region 2
Autumn 688 127.24
Winter 565 119.40
Spring 313 118.59
Summer 350 135 42

Buffaloes in region 2 would reach maximum production at an earlier age than
in region I, but the differences scemed to be not independent from season
of calving,

Maximum milk yield was calculated for each region x season subclass by
subs- tituting values of Xm back into the respective regression equations.

Multiplicative factors for adjusting milk records to mature equivalent
basis were computed by dividing maximum milk yield into the yield at a given
age.

The overall set of age correction factors is presented in Table 3. Region X
season sels are given in Tables 4- 11, The array of ages for which correction
factors were derived ranges from 20 months to 204 months which may seem a
rather wide range. El-liriby (1974) in his review of the buffalocs of Beypt
stated that age at first calving at the Ministry of Agriculture experimental
farms, the data of which was involved in this study, showed that 309, of the
buffaloes population calved for the first time between 24 and 35 months,
509 between 36 and 43 months, and 209, between 44 and 56 months. It is
rare for a buffalo to calve for the first time as carly as 22 months or later than
56 months of age. The age of 38 months was accepted as a reasonable aver-

Egypt. ]. Anim. Prod. 19, No. 2 (1979)
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age for age at first calving.
to range from 15.4 to 19.2 months. Six 10 eight lactations were safely assumed
as the range of longivity for buffaloes under Egyptian village conditions.
However, buffaloes producing up to 10rccords were not rafe in the recent data.

A. S. ABDEL-AZIZ AND M. K. HAMED

In the same review, calving interval was reported

TABLE 3. Age correction Factors (F) for 365-day milk production records overall regions
and seasons of calving.

Age
(mo )

20
21
22

24
25
26
27

29

30
31

33
34
35
36
37
38
39

120
121
122
123
124

125
126
127
128
129

130
131
132
133
134

135
136
137
138
13%

| 1]

.381
373
.363
354
345
.336
327
«O19
310
.303

.295
.287
.280
212
.265
.258
.251
244
.237
231

kot ok ek ek Bt e bt

A T e )

.001
oM
.000
.000
.000

ek e ek i

.000
000
.000
000
.000

.000
.000
.000
001

.001

[

[

o001
002
1.003

ottt
=~

Age F Age 13 Age F F
(mo.) (mo.) {mo.) (mo.)
40 1.225 60 1.123 80 1.057 100 1.019%
41 1.218 61 1.119 81 1.051 101 1.017
42 | 1.212 62 1.115 82 1.052 | 102 1.016
43 | 1.206 63 1.111 83 1.050 | 103 1.015
44 1.201 04 1.107 84 1.048 104 1.014
45 1.195 635 1.103 85 1.045 105 1.012
46 | 1.189 66 1.099 86 1.043 106 1.011
47 1.184 67 1.096 87 1.041 107 1.010
48 1.179 68 1.093 58 1.039 108 1.009
42 1.173 69 1.089 89 1.037 109 1.008
50 | 1,169 70 1.086 90 1.035 110 1.007
51 1.161 i 1.083 91 1.033 111 1.006
52 1.158 72 1.080 92 1.031 112 1.005
53 1.153 73 1.077 93 1.027 113 1.003
54 1.149 T4 1.074 94 1.027 114 1.004
55 1.144 75 1.071 95 1.026 115 1.003
56 1.140 76 1.068 96 1.025 116 1.003
57 1.130 77 1.065 97 1.023 117 i.002
58 1.133 78 1.063 93 1.022 | 118 1.002
59 1:127 79 1.060 99 1.019 | 119 1.001
140 1.003 160 1.026 180 1.070 200 1.143
141 1.004 | 161 1.027 181 1.073 | 201 1.147
142 1.005 162 1.028 182 1.076 202 1.152
143 1.005 163 1.030 183 1.079 203 1.157
144 1.006 164 1.033 184 1.082 204 1.163
145 1.007 165 1.034 185 1.085
146 1.008 | 166 1.036 186 1.088
147 1.009 167 1.038 187 1.092
148 1.009 | 168 1.040 188 1.095
149 1.011 169 1.043 189 1.099
150 | 1.012 | 170 1.045 190 1.102
151 1.013 171 1.047 191 1.106
152 1.014 | 172 1.049 192 1.110
153 1.015 173 1.052 193 1.114
154 | 1.016 | 174 1.054 194 1.117
155 1.018 | 175 1.057 195 1.121
156 | 1.019 | 176 1.059 196 1.126
157 1.020 177 1.062 197 1.130
158 1.022 | 178 1.064 198 1.134
C159 | 1.024 | 179 1.067 199 1.138
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TABLE 4. Age- correction factors (F) for 365-day milk production records for autumn
calving buffalees in region 1.

'

Age l F ]w Age| F Age | F | Age F Age F
(mo.) ! ‘ (mo.) (mo.) |(mo.) {mo,)
]
| | L
|
20 | 1.384 | 40 | 1.254 | 60 | 1.161 80 | 1.096 100 | 1.050
21 1.377 ‘ 41 1.248 | 61 | 1.157 81 1.093 101 | 1 048
22 | 1369 42 | 1.243 | 62 | 1.154 82 | 1.000 102 | 1.046
23 | 1.362 1 43 | 1.238 | 63 | 1.150 83 | 1.088 102 | 1,045
24 | 1.354 | 44 | 1.233| 64 | 1.146 84 | 1.085 104 | 1.043
25 | 1.347 | 45 | 1.227| 65 | 1.142 85 | 1 083 105 | 1.041
26 | 1.340 | 46 | 1.223| 66 | 1.139 86 | 1.080 106 | 1.040
27 | 1.333 | 47 | L.208 | 67 | 1.136 87 | 1.078 107 | 1.038
28 | 1.326 | 48 | 1.213| 8 | 1.132 88 | 1.075 108 | 1.036
20 | 1.320| 49 | 1.208 | 69 | 1.129 g9 | 1.073 109 | 1.035
30 | 13130 50 | 1.204| 70 | 1.126 90 | 1.071 10 | 1.033
31 1307 | 51 | 1.189 ] 71 | 1.122 o1 | 1.068 11| 1.032
32 00 1.300 | 52 | 1.194 0 72 | 1.199 92 | 1.066 112 | 1.031
23 | 1294 | 53 | 1.190, 73 | 1.118 93 | 1.604 13 | 1.029
43 | 1288 | 54 | 1.186 | 74 | 1.113 94 | 1.062 14 | 1.028
35 | 1.282| 35 | 1.181| 75 | 1.110 95 | 1.060 115 | 10.26
36 | 1276 | 56 | 1.177 | 76 | 1.107 9 | 1.058 116 | 1.025
37 | 1270 57 | 1473 | 77 | 1.104 97 | 1.056 117 | 1.024
a8 | 1.265| 58 | 1.169 | 78 | 1.101 98 | 1.054 i18 | 1023
39 | 1.250| 59 | 1.165 | 79 | 1.098 99 | 1.052 19§ 1.022
120 | 1.020 1 140 | 1.004 | 160 | 1.000 180 | 1.008 200 | 1.029
121 | 1019 | 141 1.004 | 161 | 1.000 181 | 1.009 201 | 1.030
122 | 1.018 | 142 | 1.003 | 162 | 1.000 182 | 1.010 202 | 1.032
123 | 1017 | 1431 1.003 163 | 1.000 183 | 1.010 203 | 1.033
124 | 1.016 | 144 | 1.002 | 164 1001 184 | 1.011 204 | 1.034
125 | 1.015 | 145 | 1.002 | 165 | 1.001 185 | 1.012
126 | 1.014 | 146 | 1.002 | 166 | 1.001 186 | 1.013
127 | 1013 147 | t.001| 167 | 1.002 187 | 1.014
128 | 1.012 | 148 | 1.001 @ 188 | 1.007 188 | 1.015
129 | 1.011 | 149 | 1.001 | 169 | 1.002 189 | 1.016
130 | 1.011 | 150 | 1.001 | 170 | 1.003 (90 | 1.017
131 | 1.01¢ | 151 | 1.000 | 170 | 1.003 191 | 1.018
132 | 1.009 | 152 | 1.000 | 172 | 1.004 192 | 1.019
133 | 1.008 | 153 | 1.000| 173 | 1.004 193 | 1.020
134 | 1.008 | 154 | 1.000 | 174 | 1.005 194 | 1.021
135 | 1.007 | 155 | 1.000 | 175 | 1.005 195 | 1.022
136 | 1.006 | 156 | 1.000 | 176 | 1.006 196 | 1.024
137 | 1.006 | 157 | 1.000 | 177 | 1.006 197 | 1.025
138 | 1.005 | 158 | 1.000 | 178 | 1.007 198 | 1.026
139 | 1.005 | 159 1.000 | 179 | 1.007 199 | 1.027
| {
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TABLE 5. Age correction factors (F) for 365—day milk production records for

autumn ealving buffaloes in region 2.

| | i |
Age Age | Age ] Ave ! Age
(mo.) ‘ r {mue) ‘ r fmo.) I (mo.)‘ ) (mu.)‘ F
el AN VO WA i T e
| I | |
20 | 1.296 l 40 | 1.178 | 60 | 1.099 | 80 | (046 | 10| 1015
21 | 1289 | 41 ‘ 1.173 | 6l 1.095 ‘ 81 ‘ 044 | 101 | 1.014
52 | 1282 42 | 1169 | 62 | 1.092 g2 | 1.042 | 102 1.013
23 ‘ 1275 | 43 ‘ 1.164 | 63 ‘ 1089 | 83 | 1.0 103 | 1.012
ot | 1263 | 44 | 1aso| 64 | 1086 | 84 | 1038 104) 1.01
25 ‘ 1.262 | 45 i 1155 | 65 ‘ 1 083 ‘ 85 ‘ 1.037 l 105 | 1.010
26 | 1.255 ‘ 46 | 1.151 | 66 | 1.080 86 | 1.035 | 106 | 1.009
27 ‘ 1249 | 47 | 1147 | 67 ‘ 1.078 87 ‘ 1.033 | 107 | 1.008
58 | 1.243 | 48 | 1.142| 68 | 1.075 g8 | 1.032| 108 | 1.007
29 | 1237 | 49 | 1138 | 69 | 1.072 89 ‘ 1.030 ‘ 109 | 1.007
50 | 1.231 | s0 | 1.134)| 70 | 1.070 00 | 1.028| 110 | 1.006
31 \ 1225 | 51 | 1.130| 71 1.067 ai ‘ 1.027 | 11t | 1.005
n | 120 2| 17| ! | 1064 o2 | 1025| 112! 1.005
33 | 1.214 ‘ 53 | 1423 | 73 | 1.062 | 93 ‘ 1,024 | 113 | 1.004
34 | 17209 | 54 | 1.119] 74 | 1.060 ‘ oa | 1022} 114 \ 1.003
3s | 1203 | 55 | 1.d16| 75 | 1.057 | 95 l 1.021 ‘ (15 | 1.003
3% | 198 | 56 | 1.m12] 76 | 1.085 I 96 | 1.020 | 116 ‘ 1.003
37 | (193 | 57 | 1.09| 77 | 1.053 97 ‘ rowg | 117 | 1.002
33 . 1.188 | 58 | 1.105| 78 | 1.051 og | 1017 | 118 | 1.002
39 | 1183 | 59 | 1102 | 79 [ 1.048 99 \ 1.016 \ 119 \ 1.001
120 | 1.001 ‘ 140 ‘ 1.003 | 160 ‘ 1.022 180 | 1.059 ‘ 200 | 1.117
21 | oot | 1at! 1.004| 161 | 1.023 I 181 | 1.061 | 201 | 1.121
122 | 1.004 ‘ 142 | 1.004 . 162 ‘ 1.025 182 | 1.063 | 202 | 1.123
153 | 1.000 | 143 | 1.005 | 163 | 1.026 ‘ 183 | 1.066 | 203 | 1.129
124 | 1.000 \ 144 | 1006 | 164 | 1.028 | 184 | 1.068 | 204 | 1.132
125 ‘ 1.000 | 145 | 1.006 | 165 ‘ 1.027 ‘ 185 ‘ 1.071 ‘ !
126 ‘ 1000 | 146 | 1.007 | 166! 1.031 186 | 1.071
127 | 1.000 | 147 | 1.008 | 167 ‘ 1.032 187 | 1.076
128 | 1.000 | 148 ‘ Looo | 168 | 1.034 188 | 1.079
129 | 1,000 | 149 | 1.009 | 169 I 1.036 ‘ 189 | 1.082 |
|
130 | 1.000| 150 | t.010f 170 1.038 | 190 1.085
131 | 1.000 | 151 | 1.011 | 171 | 1.040 ‘ 191 | 1.088 |
132 | 1leoo | 132 row2| 172 1oa1 | 192 1.091
133 1000 | 153 | 1.013| 173 1043 | 193 | 1.094 ‘
134 | 1.000 ‘ 154 | dlof4 | 17| Teds | 194 1.097 |
i35 ‘ 1,001 | 155 ] 1.016 | 175 ‘ 1.047 195 ‘ 1.100
136 | 1.002 | 156 | 1.017| 176 | 1.050 ‘ 196 | 1.104
137 | 1002 | 157 | 1018 ) 177 1052 | 197 ‘ 1,107 |
13 | 1.002 | 158! L.019| 178 [ 1.054 198 | 1.110 |
139 | 1.003 | 159 ‘ 1.020 ‘ 179 | 1036 ‘ 199 ‘ [.114
. ’ | - ‘.
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TABLE 6. Ase correction factors () 356-day milk production records for wintzc-
calviag buffaloes in region 1.

1 | ] i
Age B Age \ i Age | F | Age ¢ Age v
(ino.) 1|(m<r..) (mo.) (mo.) (ma.)
| |
20 1.373 | 40 1.232 ] 60 1.137 80 1.073 100 | 1.031
24 1.364 | 41 12271 61 | 13 81 1.070 01 | 1.030
22 1,356 | 42 12201 62 | 1.130 82 1.069 102 | 1.028
23 [.248 | 43 1.216 | 63 1.126 83 1.065 103 | 1.027
24| 1.340 | a4 1.210 | 64 1.122 84 1.063 104 | 1.025
25 1.332 | 45 1.205 | 65 1.119 83 1.061 106 | 1.024
26 1,325 | 46 1,200 | 66 1.115 86 1.058 106 | 1.022
27 1.317 | 47 [.195 | 67 1.112 87 1.036 107 | 1.021
28 1.210 | 48 i.190 | 68 1.109 88 1.054 10§ | 1.0220
20 ‘ 1.303 | 49 1.185 | €9 1.10s | 89 1.052 109 | 1.019
30 1.296 ‘ 50 1.180 | 70 1,102 | 90 1.050 10 | 1.017
31 | 1.289 0 51 1.176 | 71 1.099 | 91 1.048 111 | 1.016
32 | 1.282| 52 L] 72 1.096 92 1.046 112 | 1.015
33 | 1275 53 L.167 | 73 1.093 | 93 i.044 113 | 1.014
M 1.269 54 1.162 | 74 | 1.090 | 94 | 1.042 114 | 1.013
s | 1,263 | 55 1,158+ 75 | 1.087 95 1.040 s | 1.012
3 | 1.256 | 36 1.154 1 76 1.084 96 1.038 g | 1.011
3 | 1250 57 L9 T 1.081 97 | 1.036 117 | 1.010
38 | 1.244 | 58 [.145 | 78 1.078 98 .0355 118 | 1.090
39 ¢ 1,238 59 | 1.142| 79 1.076 99 1.033 119 | 1.008
120 | 1.008| 140 | 1.000| 160 | 1,007 1g0 | 1.031 200 | 1.072
121 | 1007 | 141 1.000| 61| 1.008 | 181 [ 1.032 201 | 1.075
122 | 1.006| 142 1.000 162 1.009 182 | 1.034 202 | 1.077
122 | 1.006| 143 | 1.000| 163 1.010 181 | 1,036 203 | 1.080
124 ‘ 1.005 | 144 | 1.000 | 164 ‘ 1.011 184 | 1.037 204 1.083
125 | 1.004 | 145 | 1.000 | 165 | 1.012 | 185 | 1.039
126 | 1.004 | 146 | 1.001 | 166 ‘ 1.013 186 | 1.041
27 | 1.003 | 147 | 1.001 | 1671 1.014 187 | 1.043
128 | 1.003| 148 | 1.001| 168 | 1.015 | 183 | 1.D45
129 | 1.002| 149 | 1.001| 169 | 1.016 189 | 1.047
130 I 1,002 | 150 | 1.002 170 | 1.0. 190 | 1.048
131 | 1.002| 151 1.002 | 171 | 1.0i8 191 | 1.031
132 ‘ 1.001 | 152 | 1.003 | 172 | 1.049 192 | 1.053
133 | .1.001 153| too3 | 173 | 1.021 | 193 | 1.055
134 ‘ 1000 | 154 | 1.004 | 174 | 1.022 194 | 1,058
135 | 1.001 | 155 \ 1.004 | 175 | 1.023 195 | 1.060
136 | 1.000| 156 | 1.005% 176 | 1.025 196 | 1.062
137 ‘ {oo0 | 157 | 1.005| 177 | 1.026 197 | 1.065
138 | 1.000 | 148 | 1.006 | 178 | 1.028 198 | 1.067
139 . 1.000 | 159 ‘ 1.007 | 179 | 1.029 199 | 1.070
‘ |
. | |
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TABLE 7. Age correction factors (F) for 365-day milk production records for winter-
calving buffaloes in region 2.

Age F Age F Age FF Age F Age F
(mo.} (mo.) {mo.) (mo,) (meo.)

20 1.349 | 40 1.198 | 60 1.102 80 1.042 100 | 1.010
21 1.340 | 41 1.192 | 61 1.098 81 1.040 101 | 1.009
2z 1.331 | 42 1.186 | 62 1.094 82 1.038 102 | 1.008
23 1.322 | 43 1.180 | 63 1.091 83 1.036 103 | 1.007
24 1.313 | 44 1.175 | 64 1.087 84 1.034 104 | 1.006
25 1.305 | 45 1.170 | 65 1.084 85 1.032 105 | 1.005
26 1.296 | 46 1.164 | 66 1.081 86 1.030 106 | 1.005
27 1.288 | 47 1.159 | 67 1.077 87 1.028 107 | 1.004
28 1.280 | 38 1.154 | 68 1.074 88 1.027 108 | 1.003
29 1.2712 | 49 1.149 | 69 1.07L 39 1.025 109 | 1.003
30 1.265 | 50 1.144 | 70 1.068 90 1.023 110 | 1.002
31 1.257 | 51 1.140 | 71 1.065 91 1.02 11| 1.002
32 1.250 | 52 1.135 | 72 1.063 92 1.020 112 | 1.001
33 1.243 | 53 1.131 | 73 1.060 93 1.019 113 | 1.001
34 1.236 | 54 1.126 | 74 1.057 94 1.017 114 | 1.001
35 1.229 | 55 1122| 75 1.054 95 1.016 115 | 1.001
36 1.229 | 56 1.118 | 76 1052 96 1.015 116 | 1.000
37 1.216 | 57 1.114 | 77 1.049 97 1.013 117 | 1.000
38 1.210 | 58 1.110 | 78 1.047 98 1.012 118 | 1.000
39 1.204 | 59 1.106 | 79 1.045 99 1.011 119 | 1.000
120 1.000 | 140 | 1.011 | 160 | 1.045 180 | 1.106 200 | 1.205
121 1.000 | 141 | 1.012| 161 | 1.047 181 1.110 201 | 1.211
122 1.000 | 142 | 1.014| 162 | 1.050 182 | 1.114 202 | 1.218
123 1.000 | 143 | 1.015| 163 | 1.052 183 1.119 203 | 1.224
124 1,001 | 144 | 1.016 | 164 | 1.055 184 | 1.123 204 | 1.231
125 1,001 | 145 | 1.017 | 165| 1.058 185 | 1.127

126 1.001 | 146 | 1.019 | 166 [ 1.060 186 | 1.13t

127 1.002 | 147 | 1.020| 167 | 1.063 187 | 1.136

128 1.0021 148 | 1.022| 168 | 1.066 188 | 1.141

129 1.002 | 149 | 1.023 | 169 | 1.069 189 | 1.145

130 1.003 ] 150 | 1.025] 170 | 1.072 190 | 1.150

131 1.004 | 151 | 1.027 | 171 | 1.075 191 | 1.155

132 1.004 | 152 | 1.029| 172 | 1.078 192 | 1.160

133 1000 | 153 | 1.030( 173 | 1.081 193 | 1.165

134 1.000 | 154 | 1.032 | 174 | 1.085 194 | 1.171

135 1.006 | 155 | 1.034 | 175 | 1.088 195 | 1.176

136 1.007 | 156 | 1.036 | 176 | 1.092 196 | 1.182

137 1.008 | 157 | 1.038 | 177 | 1.095 197 | 1.187

138 1009 | 158 | 1.041| 178 | 1.099 198 | 1.193

139 1.010 | 159 | 1.043 | 179 | 1.103 199 | 1.199
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TABLE 8. Age correction factors (F) for 365-day milk production records for spring
calving buffaloes in region 1.
| i |
Age | : Age Age Age
(mo.) F (mo ) K J (mo.) ¥ (mo.) i {mo.) I
20 J 1.453 40 1.283 60 1.170 80 1.093 100 1.043
21 | 1.443 41 1.276 61 1.165 51 1.090 101 1.041
22 1.433 42 ‘ 1.269 62 1.161 82 1.087 102 1.039
23 1.423 43 1.263 ‘ 63 1.156 83 1.084 103 1.037
24 1.413 44 1,257 |r 64 1.152 84 1.081 104 1.036
25 | 1404 | 45 1.250 | 65 1.148 85 1.078 105 1.034
26 | 1.394 46 1.244 66 1.143 86 1.076 106 1.032
27 1 1.385 47 1.238 67 1.139 87 1.073 107 1.031
28 | 1.376 48 1.232 68 1.135 88 1.070 108 1.029
29 1.368 49 1.226 69 1.131 89 1.068 109 1.027
30 | 1.359 50 1.221 70 1.128 90 1.065 110 1.026
31 | 1.351 [ 51 1.215 7l 1.124 21 1.063 111 1.024
32 | 1.343 52 1.210 72 1.120 92 1.060 112 1.023
33 . 1.335 | 53 r 1.204 | 73 1.117 93 1.058 113 1.022
34 ‘ 1.327 ‘ 54 1.199 | 74 1.113 94 1.036 114 1.020
I} |
35 1.319 55 1.194 75 1.110 93 | 1.054 115 1.019
36 1.312 56 | 1.189 76 1.106 96 1.051 116 1.018
37 1.304 ‘ 57 1.184 i 1.103 97 1.049 117 1.017
38 1.297 58 ‘ 1.179 78 1.100 98 1.047 118 1.015
39 1.290 ‘ 59 1.174 79 1.0%6 99 1.045 119 1.014
120 1.013 140 | 1.001 160 1.004 180 ’ 1.024 200 1.061
121 1.012 141 | 1.000 161 1.005 181 | 1.025 201 1.064
122 1.011 142 1.000 162 1.005 182 1.026 202 | 1.066
123 1.010 143 1,000 163 1.006 183 1.028 203 1.069
124 1.009 144 1.000 164 1.007 184 ‘ 1.030 204 1.071
125 1.009 145 1.000 165 1.007 185 1.031
126 1.008 146 1.000 166 1.008 186 1.033
127 1.007 147 1.000 167 1.009 187 1.035
128 1.006 148 1.000 168 1.010 188 1.036
129 1.006 149 1.000 169 1.011 159 1.038 |
130 1.005 150 1.000 170 1.012 190 1.040
131 1.004 151 1.001 171 1.013 191 1.042
122 1.004 152 1.001 172 1.014 192 1.044
133 1.003 153 1.001 173 1.015 193 1.046
134 1.003 154 1.001 174 1.016 194 1.048
135 1.002 | 155 1.002 175 1.017 195 1.050
136 1.002 | 156 1.002 176 1.018 196 1.052 |
137 1.002 157 1.002 177 1.020 197 1.054
138 1,001 158 1.003 178 1.021 198 [.056
139 1.001 159 1.003 179 1.022 199 1.059 ‘
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TABLE 9. Age correction factors (F) for 365—day milk prodetion records for spring-
calving buffajoes in region 2.

e

Age Age Age
{mo,) F (mo.) T (mo.) F (ma.) F {mo.) F

20 1.460 40 1.250 | 60 1.125 80 1.051 100 1.011

21 1.447 41 1.243 61 1.120 81 1.048 101 1.010

22 1.436 42 1.235 62 1.116 82 1.045 | 102 1.009

23 1.421 43 1.227 63 1.111 83 1.043 | 103 1.008

24 1 409 44 1.220 64 1.107 84 1.040 i 104 1.007

25 1.397 45 1.213 65 1.103 85 1.038 | 105 1.006

26 1.385 46 1.206 66 1.099 86 1.036 | 106 1.005

27 1.374 47 1.199 57 1.094 87 1.033 107 1.004

28 1.363 48 1.193 68 1.090 88 1.031 108 1.004

29 1.352 49 1.186 69 1.087 89 1.029 109 1.003

30 1.341 50 1.180 70 1.083 90 1.027 110 1.002

31 1.331 51 1.174 71 1.079 91 1.025 ill 1.002

32 1.321 52 1.168 72 1.076 932 1.023 112 1.001

33 1.312 53 1.162 73 1.072 93 1.022 113 1.001
4 1.302 54 1.156 74 1.069 94 1.020 114 1.001

35 1.293 55 1.151 75 1.066 95 1.018 115 1.000

35 1.284 56 1.146 76 1.062 96 1.017 116 1.000

37 1275 52 1.140 il 1.059 97 1 015 117 1.000

38 1.267 58 1.135 78 1.056 98 1.014 118 1.000

39 1.258 59 1.130 79 1.054 99 1.013 119 1.000
120 1.000 140 1.015 160 1.059 180 1.139 200 1.274

121 1.000 | 141 1.017 161 1 062 181 1.145 201 1.283

122 1.000 142 1,018 162 1.0635 182 1.150 202 1.291

123 1.001 143 1.020 163 1.068 183 1.155 203 1.300

124 1.001 144 1.021 164 1.072 184 1.161 204 1.310
123 1.001 145 1.023 165 1.075 185 1.167

126 1.002 146 1.025 166 1.079 186 1.173

127 1.002 147 1.027 167 1.082 187 1.179

128 1.003 148 1.029 168 1.086 188 1.185

129 1.004 149 1.031 169 1.090 189 1.192

130 1.004 150 1.033 170 1.093 190 1.198

131 1.005 151 1.035 170 1.098 191 1.205

132 1.006 152 1.038 173 1.102 192 1.212

133 1.007 153 1.040 173 1.106 193 1.219

134 1.008 154 1.042 174 1.111 194 1.226

135 1.009 155 1.045 175 1.115 195 1.233

136 1.010 156 1.048 176 1.120 196 1.241

137 1.011 157 1.050 177 1.124 197 1.249

138 1.012 158 1.053 178 1.129 198 1.257

139 1.014 159 | 1.056 ‘ 179 1.134 199 1 265
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TABLE 10. Age correction factors (F) for 365-day milk production records for summer-
calving buffaloes in region 1,

Age | & Age | F | Aze| F Age - | Age ‘ P
(mo.)| (mo,) (mo,) (mo.) | (ma.) |
|
20 1.419 | a0 | 1.256 | 60 1.148 | 80 1.077 00 | 1.032
21 1.409 | 41 1.249 | 61 1.144 81 1 1.074 101 1.030
22 1,399 | 42 1.243 | 62 1.140 82 1.071 102 1,028
23 1.390 | 43 1.237 | 63 1.136 83 1.089 103 1.027
24 1.380 44 1.231 64 | 1.132 84 1.066 104 1.025
25 1.371 | 45 1.225 | 65 1.128 85 1.064 105 1.024
26 1.362 | 46 1.219 | 56 1.124 86 1.061 106 1.022
27 1.354 | 47 1.213 | 67 1.120 87 | 1.059 107 1.021
28 1.3d5 | 48 1.207 | 68 1.116 48 [.056 108 1.020
29 1.337 | 49 1.202 | 69 1.113 89 1.054 109 1.018
30 1.328 | 50 1.197 | 70 1.109 20 1.052 110 1.017
31 1.320 | 51 1190 | 71 1.105 91 1.049 11 1.016
k) 1.313 | 32 1.186 | 72 1.102 | 92 1.047 1zl oois
33 1.305 | 53 st | 73 1.099 93 1.045 113 1.014
34 1.298 | 354 1.176 | 74 1.095 94 1.043 114 1.0i3
35 1.290 | 55 L7 75 1.092 | 95 1041 | 115 1.012
36 1283 | 356 L.166 | 74 1.08e | o5 1,039 116 1.011
37 1.276 | 57 1162 | 77 1.086 | 97 1.037 117 1.010
38 1.269 58 1.157 78 | 1.083 98 1.035 118 [.009
39 1.262 59 1.153 79 1.080 99 | 1.034 119 | 1.008
120 | 1.007 | 140 | 1.000 | 160 1.010 180 1,038 | 200 1.088
121 | 1,006 | 141 | 1.000 | 161 1.011 181 1.040 201 1.091
122 1.006 1 142 1.000]| 162 1.012 182 1.042 | 202 1.094
123 | 1.006 | 143 | 1.000 | 163 1.013 183 1.044 | 203 1.097
124 1.004 144 1.000 164 1.0i4 184 1.046 204 1.101
125 1.004 145 1.001 163 1.015 185 1.049 |
126 | 1.003 | 146 | 1.001 | 166 1.017 186 1.051
127 | 1.003 | 147 | 1.001 | 167 1.018 187 1.053 |
128 | 1.003 | 148 | 1.002 | 168 1.019 188 1.055
129 1.002 149 1.002 169 1.020 189 1.058
130 1.002 150 1.002 170 1.022 190 1.060
131 | 1,001 | 151 | 1.003 | 171 1.023 191 1.063
1321 1.001 | 152! 1.003 | 172 1.025 192 1.065
133 | 1.001 | 153 | 1.004 | 173 1.026 193 1.068
134 1.001 154 1.005 174 1.028 194 1.070
135 | 1.000 | 155 | 1.005 | 175 1.029 195 1,073
136 | 1.000 | 156 | 1.006| 176 1.031 196 1.076 ,
137 | 1.000 | 157 | 1.007 | 177 1.033 197 1.079 '
138 1.000 158 1.008 178 1.035 198 [.082
139 { 1.000 [ 159 | 1.009 | 179 1.036 199 [.085
{ |

Egypt. J. Anim. Prod. 19, No. 2 {1979)



254 A. § ABDEL-AZIZ AND M. K. HAMED
TABLE 11. Age correction factors () for 365-day milk production records for
summer calving buffaloes in region 2.
Age ¥ Age ¥ } Age F | Age F Age B
(mo.) (mn.) (mo.) (mo.) (me.}
20 1.422 | 40 | 1.254 | 60 1.145 80 1.073 100 1.029
21 1.411 | 41 | 1.248 | 61 1.141 21 1.071 101 1.027
22 1.401 | 42 1.241 | 62 1.136 2 1.068 102 1.025
23 1.390 | 43 1.235 | 63 1,132 83 1.063 103 1.024
24 1.382 1 44 1.229 | 64 1.128 84 1.062 104 1.022
25 1.372 | 45 1.222 | 65 1.124 83 1.060 105 1.021
26 1.363 | 46 1.217 | 66 1,120 86 1.057 106 1.020
27 1.354 | 47 1.211 | &7 1.116 87 1.055 107 1.018
28 1.346 | 48 1.205 | 68 1.113 88 1.033 108 1.017
29 1.337 | 49 1,199 | 69 [.109 39 1.050 109 1.016
30 1.329 | 50 1.194 | 70 (.105 90 1.048 110 {.015
31 1.320 | S1 1.189 | 71 (102 91 L.046 111 |.013
32 1.312 | 52 1.183 | 72 1.098 92 1.044 112 1.012
13 1.305 | 53 1,172 | 73 1.095 93 [.042 113 1.011
34 1.297 | 54 1.173 | 74 1,091 94 1.040 114 1.010
35 | 1.289 | 55 | 1.168| 75 1.088 | 95 | 1.038 | 5| 1.009
36 1.282 | 56 1.163 | 76 1.085 96 | 1.036 116 | 1.008
37 1.275 | 57 1.159 | 77 1.082 97 | 1.034 ny 1 .008
38 1.268 | 58 1.154 | 78 1.079 98 | 1.032 118 | 1.007
39 1.261 | 59 1.149 | 79 1.076 90 | 1.030 119 1.006
120 | 1.005 | 140 | 1.000 | 160 1.014 180 1.046 200 1.102
121 j.005 ) 141 | 1.001 | 161 [.015 181 1.048 201 1,106
122 | 1.004 | 142 1 1.001 | 162 1.016 182 1.051 202 1.109
123 | 1.003 | 143 | 1.001 | 163 1.017 183 1.053 203 1.113
124 | 1.003 | 144 1.002 | 164 1.019 184 1.055 204 L.117
125 | 1002 | 145 1002 | 163 1.020 185 1.058 ‘
126 1 1.002 | 146, 1.002| 166 1.021 186 1.060
127 | 1002 | 147 | 1.003 | 167 1.023 187 1.063
128 | 1.001 | 148 | 1.004 | 168 1.024 188 1.066
120 | 1.001 | 149 | 1.004 | 169 1.026 189 1.068
130 | 1.001 | 150 | 1.005 ! 170 1.027 190 1.071
131 | 1.000 | 151 | 1.005 | 171 1.029 191 1.074
132 | 1.000 | 152 | 1.006| 172 1.031 192 1.077
133 | 1,000 | 153 | 1.007| 173 1.032 193 1.080
134 | 1.000 | 154 1.008 | 174 1.034 194 | 1.083
|
135 | 1.000 | 155 | 1.000 | 175 1.036 195 1.086
136 | 1.000 | 156 | 1.010| 176 | 1.038 196 1.089
i

137 1 1.000 | 157 | 1.010| 177 | 1.040 | 197 | 1.092
38 | 1,000 | 158 | 1.0LL | 178 1.042 198 1.096

000 | 139 | 1.013 | 179 1.044 199 1.099

139 | i
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Manipulations of these figures would indicate that the earliest age at which
a buffalo calves for the first time is 22 months. A buffalo can begin a new
lactation when it is as old as 172 months or, in some cases, older. The range
(20, 204 months) would, then, comprisc possible ages at which a buffalo
may start a new lactation. However, reduced tables involving factors for
correcting lactations begun at ages from 30 to 185 months would be applicable
in Most cases.

The magnitude of the appropriate adjustment for age varies from season
to season, and from one geographical region to another. Figure 1, shows the
magnitude of the autumn-factors in region 1 and 2 relative to the overall
factors.
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Fig. 1. A comparison of two sets of factors for adjustment to mature
cquivalent basis milk records in amtumn in two regions.

The numerical values of the factors were larger in region than in region
2 before the age of maximum production. After the mature age was reached,
the factors became smaller in region than in region 2. Similar trends were
observed in winter factors and spring-factors (Fig. 2 and 3, respectively).
This indicated that relatively higher milk yield was usually produced by
buffaloes in region before attaining the mature age, and that the produc-
tion declines more sharply, thereafter. However, the differences between
summer-factors in the two regions were very small (Fig. 4).
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Tig. 3. A comparison of two sels of factors for adjusiment to mature
equivalent basis milk records begun in spring n two regions.

The same factors are usually used for both milk and fat yields when records
are expressed on a 365-day, two mitkings a day, and mature equivalent basiss.
Since the factors are multiplicative, it makes no difference which factor is
applied Tirst when two or more factors such as ageand length of lactation are.
required for the dairy record.
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. 4. A comparison of two sets of factors for adjustment to mature
equivalent basis milk records begun in summer in two regions,
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