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THE INHERITANCE AND RELATIONSHIPS BETWEEN SOME
DAIRY CHARACTERS IN THE EGYPTIAN BUSFALGES
By
A, A, Asker!, LH. Brprm? axp AA, En-Itriny®

SUMMARY

A statistical analysis was undertaken on two herds of buffaloss
located at the Sakha and Sids Experimental Stations maintained
by the Ministry of Agriculture. Data included 2281 normal records
covering a period of twenty years. The main purposes of this znalysis
were to study the inheritance of some dairy traits, and to investicate
the interrelationships between these characters.

Economic traits studied were the milk yield in the first 90 days
of lactation period {intensity), maximum weckly production, total
milk yield, 305 day milk yield, lactaticn period and persistency.
Investigation have led to the following conclusions:

(1) The repeatability estimites for different characters ranged
between 0.18 to 0.41, while heritability estimates ranged {rom 277%
to 43%.

(2) The phenotypic correlations between characters studied for
pooled data obtained ranged from 0.233 to 0.889 and all estimates
were highly significant.

(3) Most of the penetic correlations obtained in this study were
more than 0.5 and some of these estimates were close (o unity.

Moreover, the genetic correlation between intensity of milk
yield for the lirst and second lactition is unity,

INTRCDUCTION

The water buffalo is the main dairy animal in many couniries in the Middje
and the Far East. Little is known ebout the phenotypic and the genstic cor-
relation between diffcrent traits in bufizloes, although the repeatability and
heritability of some characters were reported by some workers, El-Itriby and
Asker (1965).

This invstigation was carried out to provide more information on the
inheritance of some dairy characteristics in buifaloes and to estimate the inter-
relationships between these traits. Such useful informaticn are needed in
planning improvement plans.. Two of the tratis studied can be measured
«early in the lactation period and may have practical application in selecting
dairy animals. These two tarits are the milk yield in the first 90 days (intensity)
and the maximum weekly production.

(1) Chairman, Animal Production Department, Faculty of Agriculture, Ein Shams
University, Shoubra, Cairo, U.A.R,
(4% Animal Production Department, Ministry of Agriculture, Cairo, U.A.R.
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MATERIAL AND METHODS

Milk records collected over the last twenty years on two herds of huffaloes
maintained by the Animal Production Departinent, Ministry of Agriculture,
were utilized in this investigation. One of the two herds is located at Sakha
Experimental Station in the northern part of the Delta, while the other herd is
kept at Sids Station which is about 100 miles south of Cairo. The number of
buffaloes at Sakha and Sids Stations were 571 and 292 having 1457 and 824
normal lactations in the two stations respectively,

Repeatability and heritability of different characters were estimated
according to Lush (1949) and the methed developed by Hazel (1943) was used
incaloulating the genectic correlations betwer different tratis, The standard
error for the genetic correlations was worked out using the method reported
by Robertson (1959). The formula presented by Fulconer (1961) was applied
to obtain the environmental correlations belwesn characters. Statistical
analysis carried out in this report were according to Snedecor (1956),

The following symbols were used trhoughout this report,

ftem Symbols
Intensity..................,.. Int.
Total Milk Yield . . . . . ... ... .. .. . T.MALY.
Maximum Weekly Producticn. . . . . . . . . . - Max, W. Prod.
LactationPerch...............‘.. L2
PORSIStOION © o v v i 44 % 4 2w s mn w o Persis.
Repeatabﬂity................... Rep.
Heriiability . W
The Phenotypic Correlation Between X and ¥ . . . T
The Genetic Correlation between X and ¥ . . | . . fa
The Environmental Correlation between X and ¥ . . I

RESULTS AND DISCUSSION

Repeatability and Heritability of Characiers Studied -

Estimates obtained as the repeatability of characters studicd are shown
in Table 1, based on 1614 records coliccted in ihe first four lactations. The
repeatability of 0.41 and 0.40 of total milk yield and 305 day milk visld of
buffaloes may suggest that a fair proportion of cuiling might well be done
on the performance of the first luctation rather than - aiting till subseguent
ones. Estimates obtained are similar to corresponding values for other studies
on buffalo (Ashfag and Mason (1954), Bl-hieiby and Asker (1965) and Singh
and Desai (1£62).
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The repeatbility of 0.27 for the lactation period in this work is very close
to that obtained by other workers [Asker et al (1953) and Mahadevan (1561)].
Repeatability of maximum weelky production is identics to that of intensity
being 0.34. This resuli is in close agreement with that reported by Singh and
Desai (1961). whe fourd it to be 0.39 working on Hariana cattle.

Repeatubility of persistency in buffaloes was reported by Asker and Bedeir
(1261) to be 0.22 which is close to the value obtained in the present study
(0.18), while Maymone and Malossini (1962) fourd it to be 0.67 in Italian
bufialoes, Rendel et al (24) studied the repeatability of yield in the first 70 days
and found it to be .38 compared to 0.34 for milk yield in the first 90 days
in bufislces.

TABLE I —Repeataiility and heritability of characters studied

it tabilit | k? i SR W ‘ h 851 &

N Hepeatability ; 22 SR 2+ §EH.
Chrucigps No. 1614 | No, Sires 67 | No. Siess 93
Rup. 8.1, No. offspring (18 ‘ Ho. uffspricg 255

1 0.3434:0.222 0.348+0.134 0.384.:.0.122
Max. Weekly Prod, .| 0.342+0.022 0.4324.0.147 0.434+-0.11¢6
TMY. .. ... .1 0.414:0.021 0.485+0.146 0.272.-0.132
305 day MLY. . . .| 0.405:0.021 0.39420.142 0.268+-0.138

LP. o e wma o] D2T0LG023 0.244-0.119 0.2744-0.138

Parsise « ., 5 ., . . 0.1800.024 0.267:0.122 0.3324-0.144

(1) Meritability on basis of half-sibs
(2) Heritability on basis of daughter dam TeErassion.

Thiety thrce sires and 255 davghter dam pairs havirg the first records
were available for estimating the heritability of various characteristios. The
number of animals included in the helitsibs analysis was 618, In Table 1
the heritability estimate of milk vield for buaffices was 27.0% whizch is in close
agreeruent with the finding of Hilmy (1934), Ashfeg ard Mason (1954) and
El-Ttriby and Asker (1956). The value obtained for the heritebility of the length
of lactation period in buffaloes is in agreement with the results reporied by
Hilmy (1954). The present result is higher than 1.10 77 and 13.8 % reported by
Asker gt al (1953) and El-ftriby and  Asker (1565).
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It can be seen also from Table 1 that the heritability estimates for maximum
weekly production and yield in the 90 days are higher than other traits studied
in this respect. The heritability estimate of maximum weekly production in
buffaloes was found to be 43.0%. Askerand Bedeir (1961) obtained a lower
estimate for the same character in buffaloes being 13.0% which may be due to
the limited number of daughter dam pairs used in their study.

No information are availabie on the heritability of partial records in
buffaioes. Rendel et al (1957), in England however, found the heritability of
the yeild in the first 70 days to be 36.0% which is very close to 38.0% found
in the present work. Johansson (1961) reported that estimates of heritability
of milk yield using partial first records were of the order 30.0% and 34.0%
for 100 and 200 day milk yields respectively, This result is in agreement with
our finding on intensity.

Asker and Bedeir (1961) analysing the records coliected on a herd of
buffaloes concluded that heritability of persistency of lactation was 23.0%
which is lower than that found Ir the present work. Results on cattle obtained
by Madadevan (19 |) and Sana Allzh (1952) on heritability of persistency
demonstrated tha: 15.0 to 30.0 percent of the tota] variance in persistency is
due 1o genetic differences between indivduals. These results on dairy cattle
arc in agreemeit with our work or bufiuloes.

It can e seen from the present analysis that the repeatability and heri-
tzbility for e amputated lactation was found to be slightly higher than those
fur the totl lactation. Such finding may be due to the increasing effects of
various cxivironmental factors towards the end of lactation. Heritability of
all characters was the same using both methods, i.e. half sibs and daughter dam
regression, except in the cases of total milk yield and 305 day milk vield as
presericed in Table 1. The same table indicates that heritability on the basis
of daughter dam pairs is more efficeint than using the half-sibs method,
beci.use its sampling variance is less in most of the characters studied,

Interrelationship between different Characters :

Table 2 includes the phenotypic, genetic and environmental correlations
between various characters. The phenotypic correlations were based on 618
first Iactations, while 255 daughter dam pairs were utilized in ca'culating the
genetic correlations. The daughters were the progeny of 33 sires, and each
sire had at least two daughter dam pairs. It can be seen, that the phenotypic
correlations obtained ranged from 0.233 to (.889 and all estimates are statisti-
cally highly significant.

The phenotypic correlations between intensity and 305 days milk yield
as well as that between maximum weekly production and 305 days milk yield
are high being 0.738 and 0.736 respectively. These results are in agreement
with similar work in Italy reported by Salerno (1960) on buffaloes. On dairy
catile, Madden etalin the United States, Rendeletal (1957) in England, Van
Vieck and Henderson (1961) in New York State reported high phenotypic
correlations bet- ween milk production in the first part of the lactation and
305 days milk yield.
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This estimate on the corrolation between maximum production and 305
days mitk on buffaloes (0.786) is in line with results obiained by Asker et al,
(1958) in U.A K. and Ventakaratram and Venkeyy (1964) in India. It may be
stated therefbre, that in addition to intenzity (fisst 90 days), maximum milk
yield for both ecattle and buffaloss is a reliable criterion for evaluating the
miiking capacity of dairy animals,

The relationshin  hetween persistency and 305 days milk vield in the
present study (0.69) is very close to that reported by Asker and Bedeir (1558)
on bufizloes, Tican be sugeested also thar it is spossible to combine a high
iniiail vield with as reported by Sana Allah {1952) and Asker and Bedeir
(1961),

TABLE 2.—Phaonotypic, Genete aud Environmental Correlations
Between Different Characters

Characters correlated l"p Ta '
Int.+305 days MY, . .| 0.738+ 037 0.885+.069 0.684
Int.+LP. « . .. .. .| 0.414+0.37 0.463+ 223 0.395
LPATMY. . . . ... 0.859+0,21 0.671+.191 0.928
LPX. Persis + . . . ., o 0762+ 026 1.00+2,001 0.661
Pergis, }305 day M.T. . . | 0.697+.029 0.931+ 044 0.59%
Int. X Persis, . . . . . . 0.233+.039 0.4982- 197 (3.0386
Maximum weekly Prod. --

305 day MLY. . . . .| 0.786+.025 0.697+.135 0.852

The observed highly significant correlation between lactation period and
persistency (0.762), incicates the importance of lactation period on persistency
of lactation. This conclusion agrees with that reported by Asker and Bedejr
(1561) studying buffaloes and Blau (1961) who indicated (hat the longer the
lactation period the preater is the persistency of a cow. The strong relationship
presented in this study between, lactation pericd and total milk yield is very
close to the results obtained by Mahadevan (1936), Asker et al (1958) and
Venkataratnam and Venkeyy (1964).
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Genetic Correlation

The phenotypic correlation is not a staisfactory guide to the relationship
between two traits, and therefore, the genetic correlations between different
characters were also claculated., The genetic correlation is actually a des-
cription of the relation between the additive deviations caused by genes in
two traits, and it can be utilized more accurately as a basis of selction for
the two characters.

Most of the work reported on the genetic correlations between different
characters in dairy cattle has been undertaken during the last 20 years. The
gentic corrleation between different characters computed by the daughter
dam method is presented in Table 2. The estimate of the genetjc correlation on
the basis of half sibs was calculatec only between intensity and 305 days milk
yield. The available number of half sibs in the two herds used came to 618,
The two estimates of the genetic correlation between intensity and 305 days
milk yield were very close being 0.885 + 0.069 and 0.792 + 0.111 respectively.
However, the daughter dam method js considered to be more efficient than the
half sibs method, bacause the sampling variance is lower using the former
method.

Most of the genetic correlations obtained in this study were more than
0.50 and some of these restimates were close to unity Table 2. The genetic
correleation between persistency and 305 day milk yield on one hand and
persistency and length of lactation on the other were 1.003 and 0.931 respec-
tively. Such findings suggest the similarity of genes affecting these characters.
These results also indicate that genes responsible for intensity or maximum
production influence to a great extent 305 days milk vield.

The genetic correlation between intensity and 305 days milk vield in
buffaloes (0.885) is very close to that reported by other workers on dairy cattle,
Madden et af (1955) found the genetic correlation between vield in the first 60
days and 305 day milk production to be L12. Rendel et al (1957) obtained a
Zenetic correlation of 0.76 between seventy day milk production and 305 day
milk yield. The genetic correlations between part records and total production
reported by Hickman (1$60). Van Vleck and Henderson (1961) and Lamb
(1963) are all close to unity and in agreement with our findings.

The genetic correlation between intensity of milk vield for the first and
second lactation was also estimated and came to 1.084 which can be taken as
unity. Such finding indicates that the genes responsible for intensity of milk
during the first lactation are also responsible for intensity of milk yield during
the second lactation. Khishin (1949), Asker (1949) and Ragab (1950) stuided
this problem on intensity, butterfat percentage and milk vield respectively on
diary cattle. They concluded in all cases that the genetic correlations between
the characters in the first and second lactation came to unity. On the other
hand, Freeman (1960) is of the opinion that different sots of genes, to some
extent influence milk production in different lactations. He obtained a genetic
correlation of 0.68 for milk yield in cattle in the first and second lactations,
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Environmental Correlation :

Concerning the correlation between characters of the same individual

it is not surprising to find that many characters of the individual within a

| population are more or less strongly correlated to one another e.g. lactation
period andjtotal milk yicld, maximum weekly production and 305 day milk yield.,

The phenotypic correlation between traits may be the result of a com-
bination of genetic and environmental correlations. Figure 1, which is drawn
according to Wright’s method (1923) of path coefiicients as pointed out by
Falconer (1961), illustrates how the genetic and environmental correlations
combined together produce the phenciypic correlation between the two
traits X and,Y. This is expressed in the following equation :

Ip = hy h: ra -t ex ¢y Ip

2y Xy iy
where h =the square root of heritability

¢7=Tthe square root of (I — h2)

¥

g . Xy

Fra. 1—Path diagram showing how the phenotypic correlation (ry) between
two characters x and v, is composed of the gentic correlation (ra)
and the environmental correlation (re)

Further examination of Table 2 shows that the genetic correlation between
the intensity and 305 day milk yield (0.885) is higher than the environmental
correlation (0.684). Both charzcters have heritability estimates of 0.38 and
0.27 respectively. This to some extent indicates the importance of the genetic
correlation compared to the environmental correlation, which suggests that
the phenotypic correlation is mainly determined by genetic correlation. There-
fore, selection for these two characters would be based on their phenotypic
relation. In other words genes responsible for the intensity influence to a great
extent 305 day milk yield. On the other hand heritability estimates of lactation
period and total milk yield were relatively low indicaling that the phenotypic
correlation is affected mainly by the environmental correlation which was
found to be 0.928 as compared to 0.674 for the genetic correlation.
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Relative Rate of Progress :

It has been shown earlier that the heritability of intensity exceeds that.
of 305 day milk vield, whereas the genetic correlation between the two traits
came to 0.89. As a result, the rate of progress when selecting on part records.
would improve production as selecting on the complete record itself, The
phenotypic correlation evaluated between both kinds of records for the same

group of sires was highly correlated and the part lactation was just as repeatable
as those based on 305 days milk yield.,

The expression used for calculating the rate of progress was applied by
Madden et al (1955) who reported that selecting on the cumulative part
record Madden ct al (1955) who reported that selecting on the cumulative
part record would improve production nearly as much as sclecting cn the
complete record ran in from 0.74 to above unity.

This expression :
A \/ th /hzc

where : 1 is the genetic correlation between whole and part records,
h?% is the heritability of part record.

h? is the heritability of complete records,

Searl (1961) VanVieck and Henderson (1961) and Lamb (1963) showed!
that selection on part records differ very little from when selecting on lactation
yeild. Tt can be concluded that selection of cows as well as buifaloes on part
records will achieve progress in improving genetic merit for 90 day milk vield
almost as quickly as well selection on complete yield records, Tie practical
situation considred includes predicting 305 days milk vield from the mtensiiy,

The high genetic and phenotypic correlations which exist between the
305 days milk yield and intensity strongly indicate the possibility of proving
sires based on short records.  Similar to those of other workers, our resulis en
buffaloes support the contention that part records are excellent guide to the
total milk yield. Intersity of lactation can be used as the basis of selection for
buffaloes kept for breeding purposes and culling can be made Before a record
is complete with little loss in efficiency. Such procedure, wiil [
in the geneation interval and con sequently the
I generation interval can be decreased or selection intensity increased by the
use of part records, then the genetic progress may be more rapid with selection.
based on part records than with selection on complete yield.

ead to a decrease
gentic gain per year is increased.,
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