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ABSTRACT

Records ol 538 & 290 buffalo cows and 54 & 50 bufTalo bulls
kept at Sakha and Sids Experimental Stations respectively over a
period of (wenty years were the source of this data. In these two
herds of buffaloes, the genctic gain in 305 day milk yield due to
selection was estimated.

Results obtained can be summerized as (ollows :

1. There was continuous selection for 305 day milk yield up to
the sixth lactation in the case of both herds.

2. Genetic improvementi in 305 day milk yield caleulated by
the culling  differential obtained through selection of dams of
heifers was 199 and 255 pounds at Sakha per generation, while it
was 335 and 17 pounds at Sids.

3. Genetic improvement tnrough selection of bulls were 990
and 75 pounds i boih herds, respectively,

4. Annual genctic pain in 305 day milk yield at Sakha calcu-
TIated by the culling differential or by the superiority of dams of
beifers gave similar results i.e. 40.97 and 42.87 1bs. respectively.
This resull is higher than in the case of the Sids herd ie. 3.5 and
15.5 lbs.

5. The genetic improvement per vear for the Sakha herd was
cqual to 1.85¢ of the average of the first 305 day milk yield (2362
Ibs.) while at Sids it ranged from 0.11 to 0.47 75 of the herd’s average
(3298 1bs.).

INTRODUCTION

An important aspect of a breeding program is the amount of genetic gain
achieved. It is known that the milk yield varies somewhat from year to year
due to changes in management, feeding and climatic conditions. The
rigidity of culling among the individuals also affect= the average milk yield.

* Chairman, Animal Prod. Dept., College of Agric. Din-Shams University, Shoubra
Cairo, U.AR.
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The rate of genetic improvement in a particular trait is a function of three
factors, i.e. selection intensity or reach (i), heritability (h*) and the interval
between generations (t). The effect of selection per unit of time can be ex-
pressed as

i x h?
B pE =

t
This study was carried out to estimate the genetic gain in 305 days milk yield
due to selection in two herds of buffaloes located at Sakha and Sids experiment
stations. The progress per unit of time is usually more important in practice

than the progress per generation and therefore the interval between generations
is an important factor in reckoning the response to selection,

MATERIAL AND METHOD

Records of 538 & 290 buffalo cows and 54 & 50 builalo bulls kept at
Sakha and Sids Experiment Stations over a period of twenty years were the
source of our measurement to the generation intervalin buffaloes, The total
generation length is the sum of time intervals along the four paths by which
genes arc passed from one generation to the next. The mean generation
interval is the sum of these paths divided by four.

The probable annual genetic improvement in the 305 day milk yield was
calculated using data drawn from the records of the first six lactations for
the two herds of buffaloes studied.

The method applied by Dickerson and Hazel (1944) in estimating the
genetic gain was used in this study. The formula was as follows :

Genetic superiority - Genetic superioritly
of dams of sires
Annual genetic = - -
gain Average of dams Average of sires
when progeny was born - when progeny was born

The genetic superiority of dams was estimated by multiplying the improve-
ment in 305 day milk yield reached through selection from lactation to lactation
by the heritability of that trait. The improvement in 305 day milk yield in
life time was calculated by estimating the improvement in 305 day milk yield
in each lactation by culling and adding this for the six lactations in consideration.

The improvement in 305 day milk yield in a lactation was calculated by

finding the difference in milk yield from all the buffaloes that completed the
Iactation and those which were selected for subsequent lactation and multi-

laciation.
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For instance in this study at Sids, the percentage of buffaloes retained
from the first to the second lactation was 76%. This gave an improvement
in the first lactation of 82.8 Ibs. Such estimate obtained from subsequent
lactations were added to give advantage in milk vield in the life time referred
to as the phenotypic superiority (1240.06 Ibs.). The sum of the phenotypic
superiority was multiplied by the heritability estimate of 305 day milk yield
(0.27) to give the genetic superiority of dams which was 335 Ibs.

At Sakha the phenotypic superiority came to 738.70 lbs, multiplied by the
heritability of 305 day milk yield to give the genetic superiority of dams which
was 199 Ibs. The estimates of selection pressure from lactation to lactation
are given in Tables 1 and 2.

TABLE [.—Selection of Buffaloes for Milk Yield « SIDG »

No. of buffaloes Milk  Yield

Lgiation Before After | 9% Before | Aflor MY,
culling culling ! sUTY. culling culling Imp,
1st lact, 220 168 76 3298 3407 109
2nd 168 119 71 4305 4432 127
3cd 119 78 66 4430 4951 471
4th |, 78 49 63 4775 5186 411
5th - 49 | 34 69 4854 5028 174
6th ,, 34 ‘ 28 82 | 4747 5207 460
TABLE 2.—Seclection of Buffaloes for Milk Yield “ SAKHA

|

|
Ist lact. 1368 | 246 67 | sz | sama | 2
280 &% e oo 246 | 144 39 3426 3728 312
Srd' 5 o | 144 86 ‘ o) 3847 4160 313
A gy wvow o ow ! 86 57 66 4269 4375 106
R - ‘ 72 | 4362 | 495 | 134
6th ,, . . 41 3z | 78 4389 4627 238

| .

Effect of Culling on 305 day Mille Yiel:

The selection of the dams of future heifers is the result of continuous culling
that is practised in the herd.  As a result of culling, the buffaloes surviving in
the herd for another lactations usually have a higher averags milk yicld than
the population from which they were saved., This difference, is referred o as
the culling differential which is the phenotypic superiority of animals kept in
the herd over their contemporaries during a given lactation. The resulis given
in Tables, 1, 2 for both Sids and Sakha indicated that there was 2 continuous
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selection for milk yield up to the sixth lactation in both herds. However,
the sclection pressure reached its maximum in the third lactation. Culling
percentage decreased with advance in lactation till the fourth and third lactations
at Sids and Sakha respectively, after which the proportion of animals culled
inereased with age. It is expected, however, that the proportion of animals
culled increased with age because of the increase in infertility and disease in
senility.

Genetic Improvemest through Selection of Dams of Hzifers

Results in Table 3 indicate that the genetic improvement obtained from
sclection of dams of heifers at Sids is lower than that from buffaloss at Sakha.
However, when the genetic superiority was estimated in terms of herd's average
for both herds it was found to be 10.8% and 0.51 % respectively.  This difference
may be due to the fact that the average 303 day milk yield at Sids is higher than
that at Sakha, the former being 3298 Ibs. as compared to 2362 Ibs. for the latter.
It may be due also to the fact that selection at Sakha is more intensive than at
the other station.

TABLE 3.—Genetic Improvement through Selection of Dams of Heifers

Nao. of ‘ Nao. of Genetie superiority | Herd aver. SBuperiority as %
Herd das | heifers of dams (Ihs.) Ibs, of hoerd aver,
SEE . . .| 122 229 17 3208 | 0.5%,
I
Sakha . . .| 129 r 246 255 2362 | 10.8%

Results obtained from analysing records from the Sakha herd showed that
selection of dams of heifers was responsible for a genetic increase of 255 Ibs.
per generation which is twice that obtained by Asker et «f (1955) who reported
133 Ibs. per generation in the herd of buffalo studied. Alim (1953) analysing
the records of a herd of buffaloes near Alexandria estimated the genetic gain
to be 13 lbs. of milk per generation through selection of dams of heifers which
agree with that obtained from Sids herd.

Genetic Improvement through Selection of Dams of Bulls

Unfortunately, information available on dams of bulls was limited, only
L7 sires at Sakha having 500 daughters, and 30 sires at Sids having 278 daughters
have been used for this purpose. The genetic superiority of sires was estimated
by multiplying the phenotypic supericrity of the average production of dam’s
sire over the average production of the herd in the first lactation by the heri-

tability of milk yield. The genetic superiority of dams of bulls was 990 1bs.
at Sakha and 75 Ibs. at Sids.
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Comparing the genetic improvement obtained through selection of dams
of bulls with that obtained through selection of dams of heifers showed that
the latter was higher than the former. This is expected since the number of
bulls used is smaller than that of the heifers, especially in the Sakha herd.
Also, the number of heifers per sires in both herds showed a sire preference,
which in turn lead to a bias. It was found that onc bull from an outstanding
dam had 209 daughters at Sakha, another with 81 daughters was at the Sids
herd.

Qur findings, however, are in close agreement with those reported by other
investigators on dairy cattle. Asker ¢z af (1955) in this country and Alim
(1962) analysing data of Butana cattle in Sudan, found that the genetic impro-
vement through selection of dams of bulls was higher than the improvement
obtained through dams of heifers.

Lstimated Annual Genetic Gain in 305 day Mille Yield

In the present study the total generation interval for buffaloes was found
to be 26.4 and 29.0 years respectively for the two herds at Sakha and Sids.
The genetic superiority of dams and sires were added in Dickerson and Hazel
(1944) formula to give total estimated annual gain in 305 day milk yield per
year. The annual genetic gain in milk yield per year for the herd at Sids
caleulated by the culling differential is 3.49 Ibs. and 15.54 Ibs. by using the
superiority of dams of heifers. In terms of the herd’s average of first lactation
(3298 lbs) the genetic improvement range from 0.11% to 0.47 %.

In the case of Sakha the annual genetic gain in 305 day milk yield calculated
by the culling differential or by the superiority of dams of heifers gave almost
the same results namely 40.97 and 42.87 Ibs. respectively, The genetic impro-
vement per year for the Sakha herd was 1.8% of the average of the first 305
lactation yield. In conclusion, the annual genetic gain per year as percentage
ol the average first milk yield at Sakha was .89, higher than the 0.47%} obtained
at Sids.

It might be interesting to note that this estimate i< similar to the estimates
reported by Robertson (1950) in Nigeria for Filam cattle (1.7%) while it is
higher than the results obtained by Mahadevan (1951) for Sinhala cattle (0.64%,)
and Asker ot al (1955) for Egyptian cattle (0.8%,).

Concerning the herd of buffaloes at Sids the genetic improvement per year
range from 0.11 to 0.47%; of the herd’s average. Estimates for cattle reported
by Rendel and Robertson (1950), Stonaker (1953), Mahadevan and Marples
(1961) compare favourable well with our findings. Results obtained by Alim
(1953) in this country on the genetic improvement per year in a herd of buffaloes,
was 1.5 lbs. of milk which was 0.04 7 of the herd’s average. This is very low
compared to our estimates for buffaloes in both herds. It should be noted
that records collected on the commercial herd used in the previous work did
not include the milk produced during the first thirty days of the lactation.
It can be concluded that our estimates of the annual genetic improvement of
the average herd is avound the maximum of 1.0%, that one might expect.
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