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II. REVIEW OF LITERATURE

A+ NON~GENETIC FACTORS INFLUENCING MILK PRODUCTION

Milk production in a herd of buffaloes, as many
éther productive tralts, is greatly influenced by meny
well-identified environmental factors. 4 group of these
factors express the features of the environment to
~which the animals are subjected, e.g. year and seasonal
differences in clizetic conditions, vegetation and maensge-~
ment., Another group of these factors arises from changes
in the physiologidal activities that occur in the body
of the animals, e.g. age at first calving, age at calving,
parity and length of service period, 4ary period and calving
interval. These two groups of environmental factors ere

usually referred to as external and internal environmental

factors, respectively, BMEnvironmental factors, in genersl,

mask the actual genetic merit of the animal snd obscure
the genetic differences between individusls in & particu-

ler herd or even between aifferent herds of the same spe~

cles. Also, they may modify the megnitude of different

' components of variance, Accordingly, the evaluation of
the size of the effests of these facturs is of specisl
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importance for the animsl breeder in planning and

achieving genetic improvement ©fhis animele.

~ The relative importance of the environmental
factors that affect milk production from buffaloes was
the object of different investigators. In the present

study, milk production is presented in terms of milk

yield and length of 1actation periode It was not intended,
in this con.text, to make full citation for all the known
non-genetic factors influencing these two aspects. Only
effects of yesr of calving, month and season of calving,
age at first calving, sge at calving and parity were
reviewed. This is because they were supposed to be the
major factors that influence milk production records used
in this work. |

l. Milk Yield
Yeer of calving:

Effects of year of calving on milk yleld from buf-
faloes were studied in different regions of the worlad.
In Xgypt, year of calving was found by mamy investigators
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to be one of the important environmental factors that

affect milk yield in buffaloes. ZEl-Kimary (1966) found
that -year differences in milk yield was pronounced.

 Alim (1967) working on 2738 lectation records, reported

that effects of yesr of calving on milk yleld were sig-
nificant and accounted for 6.19% of the totel variance.

Ragab, Abdel-Aziz snd Fahmy (1970) showed that yeer of

calving was a highly significsnt source of variation in
milk yield. Solimsn (19‘76) with data comprising 2874

lactation records came to the same findings when consi-
dering either monthly, initial (first 2-month) or total
milk yield. Also, Mourad (1978) ﬁs:l.ng records of three
herds of buffaloes, found that year of calving exerted

highly significant (P <.0.01) effects on both initial
(first 70-day) and total milk yleld, it accounted for

11.8 end 9.4% of the total variance of the two traits, -
respectively. In line with these findings, significent

effects for the year of calving on 305-day and total milk
y_iold were observed by Abdel-Asiz and Abdel-Ghany (1978)

and Abdel-Aziz and Hamed (1979). Alim (1978) indicated
that ¥ of calving affected milk ylield significantly
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(P~ 0.01) and was responsible for 10.6% of its
total veriance. Results of Ashmawy (1981) on four
herds railsed at different locations showed that the
effect of periods of year of calving constituted a
highly significant (P< 0.01) source of variation in
initial (first 60-day), 305-day and total milk yield

and that it was responsible for 7.9, 5.3 and 4.4% of

the total variance of the three tralts, respectively.
Similarly, El-Irian (1981) with milk production re-

" cords of three herds reported highly significant in-
fluence for year of calving on 305-day milk yield of
the first lactation., The same author observed that
year—of-calving effects were highly significant omn
monthly milk yleld of the first lacvation up to the
7th month, but non-signi_ficant on milk yield of the 8th
month, He added that the contribution of year of calv-
ing to the total variance of monthly milk yield ranged

from 24.2 to 86.5%. El-Chafie (1981) with two herds
noticed that 100-, 200- snd 300-day partial milk yield
varied significantly with year of calving,




On the other hand, Mokhtar (1971) with a
herd of Fgyptian buffaloes reported that year of calving
showed non-significant effects on milk yield of the

first lactation produced by daughters of his experi-

mental animals,

Year of calving effects on milk yield of Indian

buffaloes were reportéd by different research workers.

Singh and Dhillon (1975) found that Year-of-calving ef-
fects on milk yield of the first lactation was highly

significant, Also, Kanaujia and Balaine (1975), Baus and

Chei (1978a), Bhat and Patro (1978) end Kumsr and Rhat
(1978b) observed that differences in milk Yield due to

year of calvi:;g periods were highly significant.

Studies of Ashfaq and Mason (1954) on Pakistani
buffaloes and those of Dessat, Depeolis and Sartore (1966)
on Italian buffaloes claimed little effects for Year of

calving on milk yield produced by these buffaloes,

' Month gnd Season of Galvine:

B e o

Erfctld-nthannmdodﬂuulinm-
duced by buffaloes of Ngyps, Indias, Pekisten emd Italy were
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reported by different investigators.

For buffaloes of Egypt, results of Sidky
(1952) and Ragsb, Asker and Ghazy (1954) showed that
autumn and winter calvers produced more milk than sum-

mer snd spring celvers. Similarly, Ragsb and Sourour
(1963) reported that buffaloes calved during the months
from September to February (i.e. duwring sutumn and

winter) were the best producers for milk yleld. In this
respect, results of Kamal (1956), Khidhin, Issawy and

' APiri (1968) end Solimsn (1976) indicated that winter

calvers scored higher average milk yield than summer
ones. However, Abdel-iziz and Hamed (1979) found that
sutumn calvers (September-November) produced the lowest
milk compared with those calving in the other seasons of

the year. In this respect, Khighin et al. (1968), Solimen

(1976) observed that buffsloes calved in spring produced
the highest milk yield when compsred with those calved
at the other three seasons of the yeir. The same findings
were obtained by Asbmawy (1981) who found that for both
305-day and totel lgctation production, buffaloes calved
in spring had the highest milk yield while autuma calvers
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produced the lowest milk yleld. However, Zaher (1944)

observed that summer calving was favourable for milk
yield than winter calving. El-Tawll, Mokhtar, Galal
and Khishin (1976) found that summer -(llarch-Aug‘ust)
calvers. produced more milk in the two lactations they
studied than winter (September-February) calvers, In
consistent with these findings, Mourad (1978) indicated
that buffaloes calving during spring (March-May) and
summer (June-August) gave higher milk production than
those calving during sutumn (September—November) and
winter (December-February) for the total lsctation yleld.
Similarly, results of EKhishin et al. (1968) revealed

that total lactation milk yield of buffaloes calved dur-
ing months from March to August (i.e. during spring and

summer) was higher than that of buffaloes calved during
months from September to Pebruary (i.e. during sutumn

and winter)., ¥El-Irian (1981) :peporte_drthat buffeloes
calving during winter produced significent more milk ylelad
per lactation than those calving during summer and autumn,
Average total milk yield of buffaloes calving in winter
and spring was higher than that of those calving during
summer and autumn, Salea (1983) observed that summer and
spring calvers produced higher total milk yield than thet
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of those calving during winter and sutumn, But he
found that buffaloes calving during summer and autumn
produced more 305-day milk yleld than that calving dupr-

ing spring and winter. The differences between seasons

~ were non significant.

Seasonal dlifferences in milk yleld of Egyptian
buffaloes were attributed to differences in the availabi~

1ity of green fodder, weather conditions especially at-
mospheric temperature and manegerial systems (Ragab et al.,

1954; Mokhtar, 19713 and Ashmwsy, 1981). Kamal (1956)
stated that the high stmospheric temperature causes g re-
duction in milk yleld. Afifi (1961) stated that high milk

production shown for winter and spring cslvers of his stuay

may be attributed to suitable factors to which the animals
were s:bjected during lactation such as plenty of Egyptian

clover, mild weather and unfavourable conditions for
diseases and parasites. Kl-Tawil et gl. (1976) indicated
that differences in dry matter content of the Egyptisn

clover between eerly and late cuts was of prime importance
in the effect of season of calving om milk yield.
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For buffaloes of Indla, Venkayya end Ananta-
krishnan (1957) noticed that summer calvers were
slightly superior in milk production than those .
‘calved in winter and railny geasans. Sankunny (1964)
reported that Murrsh buffaloes which calved in March

and July gave the highest ylelds of milk compared with
those calved in October-February. Goswaml and Nair
(1965) found that buffaloes calving during summer
(Pebruary-May) ylelded significantly more milk than
winter (October-January) calvers in two ferms and sig-
" nificantly ylelded more milk than those calved in rainy
season (June-September) in a third farm. They added
that calvers in rainy season were in general low milk

yielders., Findings of Singh (1966) gave evidence that
milk of the first lactation averaged the highest for

buffaloes calved in summer and that it was highér for

those calved in winter season than for those calved in
monsoon season., Singh and Dhillon (1975) with same

breeds of Indian buffaloes snd their grades observed

that females calved during January to April produced
significantly more milk than those calved during August

to December.,




12.

For buffaloes of Pakistan, Ashfaq and Mason
(1954) proved that milk yleld was higher for lactations
started in winter than for those started in summer
(April-October). They added that the differences in

milk yield of winter and summer calvers were associated

with the comparative-efriciency of buffaloes in control-
ing their body temperature. They suggested that in hot
weather, daily waliowing or spraying with water is essen-
tial %o keep good milk production. For Italian buffaloes,

Roy Choudhury and Deshmukh (1975) found that buffaloes

calving from September to March yielded significantly
more mllk than those calving from April to August.

When considering initial milk yleld, Asker, ¥l-
Itriby and Pahmy (1962) found that buffaloes calved during
autumn produced the higheat initisl milk yield when culQ
pered with those calved during the othaf three seasons.
On the other hsnd, Solimen (1976) snd Mourad (1978) re=
ported that buffaloes calving during sutumn had the lowest
amount of initial ailk yleld. The same smthors showed
that the highest inivisl milk ylela -ns.rocurdnd by winter
calvers snd that spring calvers aus.liol summer ones in
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this respect. In agreement with findings of Solimsn
(1976) and Mourad (1978), Ashmawy (1981) found that
buffaloes calving in months of autumn had, on the
averege, lower initial milk yleld than those calving
during the other three seasord while the highest initisl

Bilk yield was obtained from buffaloes calving in winter.
Resultiof the same author showed that initial milk Yiela

of winter and spring calvers was more than that of summer
and autumn calvers. Ailso, Selem (1983) observed that
winter calvers produced the highest initisl (first 90-

day) milk yield as compared with those calved in the

other three seasons of the Jear. In this respect, Bagab
st al. (1973) showed that buffaloes calved in sutumn and
winter started their lactation at a higher level of milk
production than those calved in spring and summer, El-
Chafie (1981) with two ¥gyptian herds of buffsloes, found
that summer (‘Marck .  August ), calvers had higher
1005200~ and 300-desy partial milk production then those
calving during winter (gept. ~ Febe. ) season. However,
El-Irisn (1981) indicated that buffsloes calved during
summer (July - September) and sprisg (Apr1l ~ June) pro-
duced higher pertisd (first ¢0—day) milk yleld them those
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calved during sutumm (October - December) and winter
(January - March). The same author, observed that
autumn calvers produced the lowest partial milk yield.

Effect of season of calving on initial milk

- Yield was gttributed by Ashmewy (1981) mainly

to type and amount of feed available and to varia =
tion in the environmental tempsrature and hmnidity

durling the different seasons of calving. The same author

_interpretted the higher initip} milk yield of wimter end

spring calvers than that of summer and autuan calvers

to be dque to that Barseem (Trifolium alexapndrium) which
constitutes the major source of nutriemts to lactating

animals im abundant during months of December through
May, while dui-ing autumn and summer lactating buffaloes
depend mainly on concentrates. Thig coupled with weather
conditions permitted snimals to consume larger amounts of
feed during winter smd spring while intake during summer
and autumn was limited. |

For the Egyptisn buffaloes, Sidky (1952), Hilmy
(1954), Ragad ot gl. (1954) end Alim (1954) observed that
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month of calving did not show any significant effect
on milk yleld. Asker and El-Itriby (1958) reported

that the effect of month of calving on milk yleld was

negligible. | This is in egreement with findings of
Sidky (1952), Hilmy (1954), Regab et al. (1954) which
proved that month of calving was a minor source of
variation in milk yield. It was found to be responsible

for 1.7, 3.1 and 0,12 of the total varlance by the three
authors, respectively. Sourour (1962) studied the effect

of month and season of calving on partisl milk yield for
the first eight months and found no significant effects,
The same results were reported for the effect of month
and/or season of calving on total milk yleld by Alim
(1967), Khishin et al. (1968), Shalash, Rekha end El-
Dessouky (1968), El-Tawil et al. (1976), Abdel-Aziz and
Abdel-Ghany (1978) and Alim (1978). El-Irian (1981) in-
dicated that the effect of season of calvingron monthly,
cumulative monthly snd 305~day milk yield of the first
lactation were not significsnt. Similarly, season of

calving was found % have no significent effect on 305-
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dey end totsl milk yleld by Salem (1983). On the other
hand, Ragab, Abdel-Aziz and Kamal (1973) observed that
season of celving hed highly significant effects on
monthly milk yield up to the 13th month of lactation
but it sccounted for small percentege of the totﬂ var-
iance (ranged from C.47 to '1.26%). Also, Soliman (1976)
reported highly significant effects on monthly milk
yield up to 12tk months., Similarly, significent in-

fluence of month of calving on milk yield was found by

Shalash et al. (1968). Also, El-Eimary (1966), Soliman

(1976), Mourad (1978), Abdel-Azlz and Hamed (1979) and

Ashmewy (1981) observed that season of calving exerted

highly significant effects on milk yleld, but accounted
only from 0.2 t0 1.6% of the total variance., El-Irian

(1981) indicated highly significent effects for season
of calving on total milk yield from the 2nd to the 8th
lactation (P<< 0.01).

The non-significant effects of month or season of

celving on milk yield and their little contribution to

its total veriance, that were observed in most of the
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reports on Egyptian buffaloes, may be attributed to

the mild weather that prevails during most months of

the year and the reasonable standard of feeding under
which the animels are maintained all over the year
(Asker et al., 1958) or due to the fact that all herds
studied were elither commercial or experimental which are

well fed or kept under favourable conditions (Ehishin

et al., 1968).

Bhatnagar, Lobis and Monga (1961), Arora, Batpai

and Muley (1962) and Sharma snd Singh (1974) with Murreh
buffaloes observed no significant effects for month of
calving on milk yield. Dassat et gl. (1966) with Italian
buffaloes reported that the effect of month of calving
on milk yield was 80 low that it did not reach signifi-
cance. Similarly, Venkayys end Anantakrishnen (1957)
with Murrah buffaloes found no significant effects for
both month snd season of calving on milk yield. Vanks~
taratnan snd Venkayya (1964), Singh and Singh (1967),
Gopalen, Malhotra and Mehrotra (1971), Raizada, Singh
and Tiwari (1971), Kansujia and Balaine (1975), Basa and
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chei (1978a) and Kumer and Bhet (1978b) with Murreh
and other Indien buffaloes ceme to the same findinge
for the effect of season of calving on milk yleld.

' Mhey failed to find any significant effect in this
respect, On the other hand, like Egyptien buffaloes,

few reports showed significant effects of either month

or season of calving on milk yield of Indian and Ita=-

lian buffaloes. Effects of month of calving on milk

yleld of Murreh buffaloes were shown to be significant
_ by Sanimnny (1964). The ssme obgservation was also re-

ported for the effect of month of calving on the first
lgctation yield of different bhreeds of Indian buffaloes

and their grades by Singh and Dhillon (1975). BSimilarly,
Ashfaq and Mason (1954) found that influences of month
and season of calving on milk yleld of Pakistani bﬁf—
faloes were significant. ' Also, Goswami and Nair (1965)
and Roy Chaudbury (1970) reported significant seasonal
effects on milk yield of Murrah snd Italian buffaloes,
respectively., ROy Chaudhury and Deshmukh (1975) obtain-
' ed mimilar significant effects for the effect of both
month and season of calving on milk yield of Italian
buffaloes.
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Age at first calving:

Age at first calving was found to be one of
the im@ortant sources of veriation in milk yleld pro-

duced bY buffaloes raised at different areas.

Ebishin gt al. (1968) classified milk production
records of dlfferent lactations in a hlérd of Egyptien

buffaloes according to age at first calving into five

clagses of three months interval. They found that buf-

faloes calved for the first time at 35-37 months of age
gave the highest total milk yleld then those of classes
of elther earlier (less thamn 35 months) or later ages
(38~40, 41-43 and over 43 months). Results of those

suthors revealed a generai trend indiceting that total

milk yield increased with advance of ege at first calv-~
ing up to 35-37 months and declined thereafter. Mokhtar
(1971) in snother herd of Egyptian buffaloes reported a

similer trend (a trend of curve-linearity effect) for the

effect of age at first calving on 305-day ailk yield of
the first lactation, but buffaloes that gave the highest




yield calved for the first time at older ages. He
found that 305-day milk yleld increased with advance
'of age at first calving up to 44~50 months for dams

and 39-45 months for their daughters and decreased

thereafter. Also, Tomar and Desal (1968) indicated
the presence of curve linearity in the effect of age

at first calving on milk yield of Indian buffaloes in
o militery farm. They observed that the 300-day milk
yleld of the first lactation increased with sdvanging
'age at first calving up to 36 months and decreased ra-
pidly thereafter. However, different trend for age-at~

first=calving effects on milk yleld was shown in Egyptian
buffaloes, Alim (1957) found that buffaloes calving for
the first time at an average of 28.6 months had the
highest milk yield at the first lactation compared with
later celvers. Afifi (1961) with data of the first

four lactations, indicated that early calvers of 30-36

months 013 at first calving exselled those of 37-42 smnd
of A3-over months in total lsstation yield by 19 amd
1685, Tespectively.
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Age at first calving was foﬁnd to have highly
significant éffects on total milk yield of the Egyptian
buffaloes by Ragab et al. (1953) and Afifi (1961).

Also, Singh and Dhillon (1975) detected significant
'effects for age at first cal#ing.on milk yield of Ind-
ian buffaloes. Similarly, Regab and Sourour (1963) re-
-ported significant effects of age at first calving.upon
milk yield during some months of lactation in Egypiian
buffaloes., Effects of age at first calving on the first
lactation yield were also detected by Mathur and Roy—
Choudhury (1973) in Italian buffeloes. On the other hand,
"studies of Alim (1953), Alim and Ahmed (1954), Alim
(1967), Khishin et al. (1968), Mokhtar (1971) on Egyp-
tian buffaloes; Singh and Desai (1962) on Indien buffa-
loes; and Iqbaluddin, Singh and Dutt (1970), Roy Choud-
hury (1971) on Italian buffaloes failed to show any sig-
nificant effect for age at first calving on milk yield.

Coefficients of regresaion of milk yield of the
first lactation on age at first caiving and of the cor-
relation between the two variables were reported to be
positive and significant by Ragab et al. (1953) in the
Egyptian buffeloes and Venkayya and Anantakrishnan (1957)
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in Indian buffaloes. Also, Dutt, Singh and Desel
(1965) and Singh (1966) found that age at first
calving was positive and significantly correlated
with milk yield of fhe first lactation in Indian
puffaloes. El-Chafie (1981) indicated that the
phenotypié correlation coefficients between age at
first calving oD one side and 200~ and 300-day milk
 yield was positive and highly significant (P<0.01).
On the contrary, coefficients of régression and cor-
relation between age at first calving and milk yield
of first lactation were found to be non-significant

' in the Egyptian and Indisn buffaloes by Hilmy (1954)
and Singh (1968), respectively. In addition,,lqbélud-
din et al. (1970) and Khire, Kadu, Belorkar, Thatta
end Kaini (1977) with Indian buffaloes as well as Roy-
Choudhury (1971) with Italian buffaloes found that the
association between milk yield of the firast lactation
and age at first calving was non-significant,

Age at Calving and Parity:
Age of the buffaloe at calving is usually mea-

sured by the mmber of years that the buffaloe lived
ti11 that calving or in terms of the mumber of calvings
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or lactations it gave (parity). Age of the buffalo
at calving (or parity) has been considered to play a
prominant role in the variability of the initial,

paxrtial or total milk yield by many investigators in
different countries.

Por buffaloes of Egypt, Ghasy (1953), Ragab et

~al. (1953), Hilmy (1954), Afifi (1961), Regad and Sou=-

rour (1963), Bedeir (1965), Soliman (1976), Mourad (1978)
El-Irian (1981), Ashmawy (1981) and Salem (1983) showed
that total milk yield' incressed with advance of age or
perity (lactation sequence) till the mature yield was
reached and then declined, The ssme finding was also re-
ported for daily milk yield (Ibrahim, 1950); for initial
milk yield (Bedeir, 1965, Rageb et al., 1973; Solimen
(1976), Mourad, 1978, Bl-Irian, 1981; Ashmawy, 1981 and
Salem, 1983), for monthly milk yield up to the 12th and
6th month of lactation (Soliman, 1976 end El-Irian, 1981
respectively) ﬁnd for 305-day milk ylela (Ashmawy, 1981 |
and Salem, 1983). 8ingh and Desai (1962) and Sekhon and
Gehlon (1966) with Indian buffaloes as well as Dassat

&t 21. (1966) and Roy-Choudhury snd Deskmukh (1975) with
Italian buffeloes obtained a similar trend for the effect
of age (expressed in terms of perity) on lactatiom milk
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yield. Considering only milk yield of the first 6
months of lactation Maymone (1942) with Italian buf-

faloes, was able to detect the séme trend for the

effect of sequence of lactation (parity). All these

results reveal the curve-linearity effects of age at

‘calving expressed in either abgolute years or in trems

of parity (1actation number) on milk yield.of the
Bgyptian, Indian and Italian buffaloes.

The increase of milk yield with advence of age

expresséd in parity (lactation number) till reaching

the peak of production was stated to be a result of
growth in size of the animals and greater digeation

and udder capacity (Hilmy, 1954} El-Irian, 1981 and
Salem, 1983). Solimaen (1976) noted that the major re-
ason of that increase is due to the advancement of age
is accompenied with development of physiological func-
tions and growth of the uddef capacity until the ani-
mels arrive the meture age and weight. Ashmawy (1981)
attributed such increase to the full development of

"body weight and size of the aniqal which is assoclated

by the inoreese in the size and]functions of digestive

and circulatory systeas, -nll-rjdjizfﬂl and the other
body systems. The same author that the amount of
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feed‘intake and feed utilization therefore, is grea=-
tly increased and this is associated with increasing
the efficiency of milk synthesis and secretion of the
udder glandular tissues. The decrease of milk produc-
tion with advance of age after reaching the maximum pro-
duction was reported by Hilmy (1954), El-Irian (1981)
and Salem (1983) to be mainly due to senility. Ashmawy
(1981) reported that with advanced age after reaching
the mature body weight and size, the physiological ac-
tivity of all body systems started to decrease and the
secretory tissue of the.udder is partially degenerated
leading tola decreage in the amount of milk production.

Ragab et al. (1953) with a herd of Egyptien buf-
feloes found that the maximum milk production was achie-
ved when buffaloes were 6.5 jears of age. Hilmy (1954),
Khishin et al. (1968) reported later age (7.2 years)
for reaching the maximm milk yield in other two herds
of buffaloes in Egypt. However, Ibrahim (1950) found
that the daily milk yield in buffaloes increased with
advance of age until the maximum production was reached
at the 9th year of age. The effect of age on milk pro-

duetion in the Bgyptisn buffaloes was alse studied in
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terms of lactation number (pa.rity) by differeﬁt in-

: veétigatorso Maximum of total or 305-day milk yield
was reached in the 2nd lactation by ﬁagab et al.
(1973), in the 3rd lactation by Ragab et al. (1953),
in the 4th lactation by Hilmy (1954), Afifi (1961),
Regab and Sourour (1963), Khishin et gl. (1968) and
Salem (1983), in the 5th lactation by El-irian (1981)
but in the 6th lactation by Soliman (1976), Mourad
(1978) end Ashmawy (1981).

When considering initial milk yield, the peak
production was recorded in the 4th lactation by Salem
(1983), in the 5tk lactation by Mourad (1978) and El-
Irian (1981) and in the Tth lactation by Soliman (1976)
and Ashmawy (1981). Also, maximum monthly milk yield
up to the 12th month of lactation was reported to be -
recorded in the 5th, 6th and 7th lactation by Soli-
man (1976). El-Irien (1981) indicated that the maximum
monthly production up to the 10th month of lactation was

 reached in the 5ih lactation.

With buffaloes. in Indien, the highest milk yield
was recorded in the 33d lactatiom by Basu and Ghal
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(1978a), in the 4th lactation by Agarwala (1962),
Singh and Desei (1962), Sekhon and Gehlon (1966)

end Kumar and Bhat (1978b) and in the 5th lactation
by Dave (1938) and Rao, Singh and Dutt (1970). With
puffaloes in Italy, Maymone (1942) studied the ef-
fect of age on milk yield of the first 6 months of
lactation and found that the peak production was shown
in the 4th lactation.

All the above resulis of the different reports
cited showed that the maximum milk production was at-
tained by buffaloes of different herds in the same coun-
try and in different countries at varying ages or lacta-
tion sequencés. This could be possibly be due to dif-
ferences in age at first calving, length of dry period
and/or the genetic differences among the different herds
studied as stated by Ashmawy (1981). The differences in
the managerial procedures followed could be added in
this respect.

For the Egyptian buffaloes, Soliman (1976), Mourad
(1978), Ashmway (1961), El-Irian (1981) and Salem (1983)
found that age of od.vilc :l.n b@tﬂul. expressed in
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terms of parity, constituted a considerably highly
gignificant (P<T 0,01) source of variation in both

 initial and total milk yield. Parity was reported

by Solimen (1976), Mourad (1978) and Ashmawy (1981),
respectively, to be responsible for 33.1, 5.5 and
33.7% in the total variance of initial milk yield

and for 10.6, 11.2 and 10.8% in the total variance

of total milk yield, Similarly, Ashmawy (1981) re-
ported that lactation order had highly significent
effects on 305~day milk yield end contributed to its
total variance by 13.9%. This contribution in nearly
similar to the contributions of parity in the total
variance of total milk yield which were reported above
by Solimen (1976), Mourad (1978) and Ashmawy (1981).
Results of Ashmawy (1981) revealed that parity effects
contributed more to the total variance of either 305~
day or totel milk yield than did collectively all the
other factors included in the model of analysis. This
signifies that parity effects were the most imgortant
environmental factors that influenced both 305-day end
total milk yleld of the buffaloes studied, El-Irian
(1981) came to the same conclusion with respect to total
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milk yield, parity accounted for 71.4% of its total
variance. In line with all the results cited above,
Ragab et al. (1973) showed that differences in monthly
milk yield due to 'pa.ri‘l:'y effects were highly signifi-
cant (P<c 0.01) up to the 7th month of lactation but

accounted only for l.4 to 6.6%. These regults are in

fair agreement with those of Soliman (1976) which indi-

cated thet effects of parity on monthly milk yield dur-
ing the twelve months of lactation were always highly
significent (P< 0.01) and amounted to 1,9-13.0% of the
total variance. In the same respect, El-Irian (1981) in-
ﬁicated that the effect of parity from the 2nd to the
8th lactation on monthly and cumilative monthly milk
yield (partial milk yield) was highly significant (»<0,01)
up to the 10th month and accounted for 24 to 74.5 and
28.0 to TL.4% of the total variance of monthly and cuma-
lative monthly milk yield, respectively. Like all the
previous investigators of Egypt, Bahatmagar et al.(1961),
Singh end Dutt (1964), Baizad et al. (1971), Basu end
Ghai (1978a) and Kumar and Bhat (1978b) reported signifi-
cant effects for :Jarity or age on milk yield of Murrah
and other Indian buffaloes. Roy-Choudhury and Deashmukh
(1975) indicated that the differences in lactation amilk
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yield between the first'and the second lactations were

significent in Italian buffaloes.

On the contrafy, Singh and Desai (1962) -with
Bhodaward (Indien) buffaloes, Alim (1967) with Egyptien
buffaloes and Ro§ Choudhury (1971) with Italian buffa-
1oes were not able to detect elither marked or significant
influence of age at calving on milk yield, This is in
consistence with results of Maymone and Mallossini (1961)
who reported that no significant differences between lac—
sations in the milk yield of the ascending phase of lac-
tation in the Italian buffaloes were detected.

Phe relationship between parity or age of the lac-
tating buffaloes end their milk yield was inveastigated by
evaluating the regression coefficient of milk yield omn
parity or age and/or the correlation coefficient between
the two variables by different research workers in Egyp-
tian, Indien and Italisn buffaloes. Ibrahim (1950) re-
ported sizable positive correlation coefficlent ot 0.632
between daily milk yield and age of puffaloes in Egypt.
Highly significant (P< 0,01) positive correlation coeﬂ‘i-
cients between age md lactation milk yleld were also
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obtained by Rageb et al. (1953), Hilmy (1954) and
Afifi (1961). The estimates evaluated, in this res-
pect, by those authors were 0.609, 0.304 and 0.302,

'respectively. However, results of Ragab et al. (1953)

and Afifi (1961) did not prove the dependency of total
milk yield on age at calving or pariiy. They showed
Jow end non-significant estimates for the regression
coefficient of milk yield on age (0.019 and 0.172, res-
pectively) in two different herds., Hilmy (1954)'repor-
ted low dependence was 0,091 but_significant.' In agree-

.ment with findings of Ragab et a&l. (1953) and Afifi

(1961), Mourad (1978) showed that the total milk yield
per lactation was not significantly dependent on age,

the linear and quadratic regressions of total milk yield
(0.818 and -0, 0035, respectively) were not significant.
The same findings were reached by Singh and Desgal (1962)
in Indian buffaloes, Alim (1967) in Egyptian buffaloes
and by Igbaluddin et ale. (1970) and Mathur and Roy-choud-
hury (1971) in Italian buffaloes. Contrary results were
obtained for association between initial milk yield and
ege by Mourad (1978) who indicated that the linear and
quadratic regressien coefficients of initial milk yield
on age (3.82 + 0,43 and -0,12$0,002 kg/month, respectively)
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were highly significant., Similariy, Salem (1983) re-
ported highly significent regression coefficients
for initisl, 305-~day and total milk yield on age
being 1.0240.49, 3.1541.32 and 4.71+1.56 kg/month,

reSpectively.-
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2., Lactation Period

Length of lactation period is one of the_most
important aspects of milk production from buffaloes.
Positive phenotypic and genetic association has been
eatablished between it and the total milk yield per
lactation in buffaloes of different regions (Venkatara-
tnan and Venkayysa, 1964; Asker, Bed€ir and El-Iiriby
1965; Alim, 1967 & 1978; Rao et al., 1970; Jawarker and
Johar, 1975; Soliman, 1976; end Basu and Chai,
1978b). As & result of that, buffaloes with longer
"lactation period are expected to produce more nmilk per
lactation then those with shorter lactation period.
Phus, within the standard limits of calving interval,
1ength of lactation period should be the longest but
without shortening dry period then the optimum length.

Yeaxr of Calving:

Length of lactation period was found by different
researoh workers to vary with year or period of years of
calving. Year-of-calving effects on length of lactation
period were reported to be significant in some cases and
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non-significant in some others. Solimen (1976), Mourad
(1978), Alim (1978) and Ashmewy (1981) reported highly
gsignificant effects of year of calving on length of lac-
tation period in Egyptien buffaloes. Similarly, El-Irian
(1981) in Egypt found highly effects for year of calving
on the length‘of the first lactation period. Significant
effects for year of calving on length of lactation period
were 2lso reported in Italian buffaloes (Kanaujia and
Belaine, 1975) end in Murrah buffaloes (Jawarker and Johar 3
1975 end Basu snd Ghai #1978b). On the reverse, Abdel-
Azis and Abdel-Ghany (1978) snd Eumar and Bhat (1978) with
Bgyptian and Murrah buffaloes, respectively found that
effects of year of calving on lengih of lactation period
were not significant. El-Irian (1981) with buffaloes of
three BEgyptisn farms, reported similer results of the ef-
fect of year of calving on length of lactation period of
1actations from the second to the eighth,

Significant effects of year of calving on length
ot lectation period was attributed by Eanaujis and Balaine
; (1975) in Italy to differential nutritional and manage-
ment ’practices prevalent over different times.
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Year-of-calving effects were found, in most
of the cited work, for a low percent (0,4=2.96%) of the
total variance in length of lactation peribd. They
were indicated to account for 2.9, 0.4, 0,52 and 2.96%
by Kanaujis end Balaine (1975), Soliman (1976), Mourad
(1978) and Ashmawy (198l). El-Irian (1981) using re-
cords of the second to the eighth lactetions of buffa-
loes in three Egyptiaﬁ farms, found, also that year of
calving contributed to the total variance of length of
lactation period by only 2.44%. However, findings of
_Alim (1978) revealed that'yéarrof calving effects was a
pronounced source of variation in length of laotation
~ period, since they accounted for 6.T7% of its total var-
iance., At the same time, El-Irian (1981) indicated that
effect of year of calving on length of the first lacta-
tion was responsible for 75.14% of the total variance.

-

Month and season of calvings

Effects of month and/or season of calving on lengih
of lactation period in buffaloes was detected in different

regions of the world,
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For the Egyptian buffaloés, Sidky (1952) in a
genetal study, found that eutumn and winter calvers
showed longer lactation period than thoée calved in
- other months of the year. Rageb, Asker and Ghazy
(1954) reported similar observations, they reporied
thaf gutum and winter calvers had longer lactation
period than summer and spring ones. Khishin et al.,
(1968) stated that the longest lactation period was
reached by winter (December-Februarj) calvers while
the shortest lactation period was recorded by summer
_calvers. Results of Abdel-Aziz and Abdel-Ghany (1978)
and Salem (1983) showed the same trend. When grouping
lactation recofds according to month of calving, Khishin
et al. (1968) noticed that buffaloes calved in December
scored the 1ongest lactation perlod while those calved
in June had the shortest length of lactation period.

In this respect, findings of El-Irian (1981) revealed
that buffaloes calved in autumn gave lactations with
longer period than those calved inAany other season of

the year, However, Solimen (1976) and Mourad (1978)

found that the maximum length -of lactation period was
reached by spring calvers while autumn calvers recorded
the minimum length of lactation period. Similar trend for
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the effect of season of calving on length of lacta-
tion period was observed by Ashmawy (1981) who noted
that buffaloes calved in sutumn and spring seasons
recorded the shortest and longest lactation peried,

respectively.

Considering Indian buffaloes, observations
of Agrwala (1964) revealed that length of lactation
period was at its maximum léngth for buffaloes calved
in monsoon and summer seasons, but at its minimum length
for those calved in winter season. 4lso, Singh (1966)
'reported that swmmer calvers showed longer lactation
length than either monsoon or winter calvers., Basu and
Ghai (1978b) obtained the same findings with Kurrah buf-
faloes. They gave evidence that summer (April - June)
calvers had a significantly longer lactation than cal-
vers of other seasons of the year. In this respect,
Gurneni, Negarcenkar and Gupta (1976) indicated that
Murrah buffaloes celving in rainy season (July-October)
recorded significantly shorter length for }actgtiun
period then those calving in either uiﬁter (November—
February) or summer (March-June) season. With Bulgarian
buffaloes; Polihronov, Venkov and Aleksiev (1967) showed




that the longest lactation were for buffaloes calv-
ing in December to May period.

Seasonal variation due to month of calving
were found by Ragab et al. (1954) to have highly sig-
nificant effects on length of lactation period in mjp-
tlan buffaloes. In line with these findings, Soliman
(1976), Mourad (1978), Alim (1978), Ashmawy (1981) sna
Salem (1983) with different herds of Egyptisn buffaloes
proved that differences in length of lactation period
due to season of calving were highly significant
(P<0.01). Similarly, Bhatnagar ¢t al. (1961), Goswenmi
and Nalr (1965), Gurnani et al. (1976), and Basu and
Ghal (1978b) with buffaloes of countries other than
Egypt, reported significant influence for the effects

of season of calvi.ng on the length of lactation period.
on the other hand, Afifi (19€l1l), Venkateratnan snd
Vankayya (1964), Desal and Kumsr (196a), Khishin et al.
(1968), Sharma and Singh (1974), Kansuji and Balaine
(1975), Abdel-Aziz and Abdel Ghany (1978) and Kumer
eand Bhat (1978a) failed to detect any signifi-
cqnt mzlucnc‘e of season and / or month of calving
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on length of lactation peried in different herds of
buffaloes raised in different countries.

Although season of celving was evidenced by
different investigators to have highly significant
effects on length of lactation period of the BEgyptian
buffaloes, yet results proved that season of calving
was not & major source of variation in this trait. It
was responsible for 2.3, 2.66, 1.39, 2.04 and 2,62-
4.61% of its totel variance as réported by Soliman (1976)
Alim, Mourad (1978), Ashmewy (1981) and El-Irian (1981),

respectively.

Age at first calvings

The 1itera£ure consulted on Egyptian.and Indien
buffaloes revealed that iangth-of lactation periocd dif-
fered with changes in age at first calving., Afifi (1961)h
found that buffaloes calved for the first time when they
were 30-36 months always recorded longer lactation period
then those calved for the first time at later ages.
However, results of Khishin et al, (1968) indicated that
the longest lactatien period was scoxred by buffaloes

N




calving for the first time when they were 35-37 months
of age. These results showed that length of lactation

period increased with the increase of age at first

calving from less than 35 months to 35-37 months, and

undergoes a general decrease thereaftér.

~ Age at first calving was generally found to be
poaitively.associated with length of lactation period
in Egyptian buffeloes (Ragab et al., 1953) and in Murrah
buffaloes (Venkayys and Anantakrishnen, 1957). Ragab
ot sl. (1953) calculated the regression coefficient of
length of first lactation period on age at first calving
as 0,135 (being highly significant) end the correlation
coeff;éient between the two variables as 0.096. Venkayyae
end Anentakrishnan (1957) found that the same two coeffi-
cients were positive and significent. Results of Ragab
et al. (1953) in this respect, showed that age at first
calving did not affect length of lactation period to a
great extent., However, APifi (1961) and Khishin et gl.
(1968) indicated that effecis of age at first calving on
lengfh of lactation period of different lactation were
not significant.
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~ Age at calvimg and parity:

Results of Ragab et al. (1953) showed tha young
buffaloes had a temdency towards longer length of lacta-

tion period than older ones. They found that the regres-
sion coefficlent of lemgth of lactation'period on age of

the buffaloe was -0.097 and the correlation coefficlemt
between the two aspects was -0.322, both estimates were
nighly significant. The same authors concluded that age
of the buffaloe did mot affect the lemgth of lactatioa
- period to a great extemt. However, Afifi (1961), Mourad

(1978) amd S8alem (1983) with Egyptiam buffaloes showed a
trend imdicating the lemgthening of the lactation period

as the age of the buffalo sdvamced. Afifi (1961) reported
that the regression coefficieat of lemgth of lactatiom period
on age at calving was 0.01 and the correlatiom coefficlieat
between the two variables was 0.003, both estimates were mom-
sigaiticant. Mourad (1978) foumd that the limear amd quadra-
tic regression were 2.66 aad 0.01 day/month,reapectively aad
that age of the buffalo affected leagth of lactation period
significently (P< 0.01), Salem (1983) reported that the reg-
ression coefficlent of lemgth of ;actation period was 0.945
and highly sigaificant (P< 0.01).
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-When Sgo at caiv:l.ng was presented .‘-.n terms of
lectation number (parity),r 'th_c average lactation longtb:
calculated from the £indings of Afifi ,(1961)- on a hox;d..
of Egyptien buffsloes was 288, 276, 274 and 300 days for
the 1st, 'zgf,. 3rd and 45; lactation, respectively. These
averages indicate that length of lactation period dec-

- ressed from the 1lst to the BQ lagctation and increased
theresafter in the 4th 1utat:l.§n. Results reported by
Boliman (1976) om other four herds of the ssme buffaloes
showed s trend indicatimg that length of lsctation period
decreased with advence ¢f lactation number up to the 8%h
lectation and incressed thereafter up to the 10%h lacte~
tion. The ssme amthor sdded that the aversge lemgth ef
the 10%h lactation wes significantly lemger than that of
sny of the other preceding mine lactations. The tremd
observed by Solimen (1976) seems to be similar to thes
detected from the data of Afifi (1961), but the minimwm
length of lsctation was Teached in the 85} but mot ia the
374 lastation ss shown by the latter suther. Bimilsrly,
Mourad (1978) fould'thl:t the sversge lengsh of lacsatiom
period generally decressed as pa.ri.iv sdvanced from the 234
tiumagxutMunamummamumgg
snd 104) lactations. The sme suthor cbserved that lscte~

tion leagth of the 2pd perity was sigaificemtly lemger thm
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that of the other parities studled. In this respect,
Sales (1933)"1'.01)91'\:6& that length of lactation peﬂod
decressed with advance of lactation number frem the lst
to the 7th lsctation. Different trend wes cbserved by
Bedeir (1965) who found that length of lactation peried
incressed from the 1st to the 2nd lactatien smd showed
in general a slight decrease thereafter up to the 6%h
lectation. However, Ashmswy (1981) amd EleIrism (1981)
also, working oa Egyptian butfelees were not sble to de=

teet sxy definsble trend for the effecs of sequence of

lactation ea length of lactatien period.

Witk Murrsh buffsloes, Gurnsmi gf gl. (1976) neted
that the lemgest lactation peried eccurred duriag the 1s%
lactatien snd that length of lsctation peried tended te
decrease in the subsegquent lastaticas. Alse, Kumer asd
Eaat (1978a) reported that the lsstatiocn peried was at its
longest length in the first lactation end signitisantly
decreased after the A4} lsotatiom. Kehli end Nalik (1960)
with duffaloes of the ssme breed (Murrsh buffalees), found
that the 15t lectatien was the loagests in comparisen te
the successive lactatiens. Jesu ssd Ghai (19789) meticed
that the first lectatien was the lemgest ene, but they did
ot dovest sy Gpesifie tremd fer the affest of lestation
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 number om length of lactation period. In this concern,
different observations were moted on Murrsh buffaloes.
Bhatnagar et al. (1961) reported that enimals completed
the 2pd lactation had the lengest lactation period while,
"those completed the 6th lsctation had the ahoitut one.
Sekhon and Gehlem (1966) 'noti.eod that the leangth of las-
tatien reached its maximus st the 2nd lectation and its
aiaimum at the Sth lectstion. Jawarker end Jehar (1975)
found a declining tremd from the 2nd lactation which was
the lengest with ahvmo of lactation number, but the 9th
and 114k leckstion showed a little deviation from thet
trend by having leager lassation peried. However, Remt
snd Bingh (1978) indicated thats the lastatien peried of
buffaless was st its minimum lengsh in the first lactatioen,
increased in the 254 end 334 sad started te deelime in the
Ath lectatiom. ;

Ashaswy (1981) stated that the differeat trends
for parity effect on lemgth of lsotation period, cbserved
by different imvestigators could be attributed te: (1) the
different herds used which might be gemetically differens
(2) the herds used had, ca the aversgs, differemt ages
at ficst calving sad differest weights, (3) the differences
in the Swsbers of lesteticns weed and the veriag swsbers




45.

of observations in each lactatiem in these herds, (&)
the different models of analysis sdopted to lmvestiga-

" te the factors sffecting length of lactatioa peried
and/or (5) the various climatic and toodinj condi-
tions under which the different herds were roar“;. Also,
differences in nalnsorial‘procet_luro-l could be added as

snother cause in this concern.

Findings of Regsd et al. (1955). (1978),
and Salem (1983) revesled shat sge effects on length
of lastatiom period, in some herds of BEgyptiam buftalul,
were highly significant, Similarly, Veakayys snd Ansnte~
krishasn (1957) found that the association between age -
of the buffalo and length of laststien peried was sigai-
ficant im Murrsh buffaloes. On the comtrary, ALifi(1961)
in Bgyph, reporsed that length of lsctasion period was
net significantly influenced by age of the she-buffaloe.

In the Egyptian bDuffalees, parity effects oa
length of lactation period were found to be highly sigai-
ficsnt by Mowrsd (1978), Rl-Irian (1981) snd Salem (1983).
Alse, Bedeir (1965) found sigaificamt effects fer parity
on length of lactstion mi.od Selimmm (1976) reperted
that laotskien peried varied sigaificemtly (P < 0.05) with
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_ parity from the lst to the 108k lactation, but there
were no significant differences between the 1gt nine
lactations in this respect. Ashmeswy (1981) found that
the effeot of lactation number on lsctation period was
not lisnitic-ht. '

In Murrsh buffaloes, the effect of parity om
lacsation period was found to be significant by Eaat-
asger ot al. (1961), Jawarker sad Johar (1975), Basu
and Ghai (1976b) end Kumsr and Bhas (1978s) but nem-
significsnt by Gurnsni e% al. (1976).

The contribution of pariyy effects to the tetal
verisnce of length of lactation period was foumd te be
limited (0.4%) by Selimsn (1976), small (3.91%), by
Mourad (1978) snd high (59.83%8) by El-Iriss (1961) all
working on the Rgyptisn buffaloes. |
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' B. ESTIMATING GEKETIC CHANGE

Within a‘given population, the observed change in
the performance of a particuler trait dué to any breeding
pfogramne and/or selection is composed of two compongnts,
the genetic change and the enviroﬁmental changé. Obteining
an estimate for the genetic component is of vital importance
for the animal breedexr. It enables him to check for the
genetic progresé (improvemeﬁt) achieved and consequently for
the efficlency of his breeding programme. The problem of
separatiﬁg both coiponents from each othef was recognized
by Lerner (1950). The same author suggested ways for the
separation of these two components. The same problem attra-
cted the attention of different investigators (Lortscher,

19374 Ven Velck and Henderson, 1961 and Smith, 1962) and
several methods of estimating genetic changes have been de-

vised. Many of these have been considered in fecent reviews
by Dickerson (1969) and Lindstrom (1969). For all these
nethods, the assumption that there is no accumulation of

mutations which might cause blas or rendom 6rrors was con-
sldered (Hill, 1972).

Methods of estimating genetic change in animals c#n

be grouped into: planned methods and methods based on field
records. The follouing presents the methods avallable in
the literature. '
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1. Planned Methods
Selection_e;périment in opposite directions:

A measure of genetic change due to selection
‘which is not confounded by enviionmental effects can be
obtained by practicing selection in opposite directions
in two contemporanecus lines at the seme location., This
technique of divergeat seiection has been used most often
in mice (beerté, 1965)., However, no precise estimate of
asymmetrj of response is posaible s0 thaf certain checks of
results against predictions camnot be made. When the only
objective 6: the experiment is tb enable comparisong of
alternative selection schemes for improving the same trait,
the differences in response can be estimated without recour-
se to a control population (e.g. Palconer and Latyazewski,
1952; Bell et al., 1955), but the magnitudes of actuasl res-
ponse £rom any particular scheme cannof be estimated accu-

ratel)’.
Replication of the same set of gemotypes in successive
generation: ' ”

Hill (1972) noted that 1t 1s possible to replicate
the ssme set of genotypes in succeasive gemeration in some
populations, 80 it can be used as a standard for compsrison
with a selected populstion. A change in the difference
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beﬁeen phe— performance of the two populations when main-
tained under the seme environment at the -same time is
then an .estiﬁat‘e of the genetic change in the selected
populat'ion.' The accuracy of the estimate will be reduced
if the supposed standard population undergoes genetic change
1tself, if 1t and the selected population react differently

to environmental fluctuations or if few animgls are measured.

Many ways in which replication of the same geno-
types in successive generations can be applied. These methods
are not completely distinct from each other but they overlap

considerably.

a. Gemete storage. Gametes can be stored in catble
for a long period as deep-frozen semen (Hill, 1972). If
overy few years, depending on sonaration length, females are
inseninated with this semen snd their progeny reared along-
slde progeny of sires in current use, an estimate of one-
half the genetic chenge in the population 'can be obtained
(Dickerson, 1960, 1969)., However, only the additive compo-
nent of change is estimated without bias. If a Population
13 becoming inbred during selection and the progeny reared
fron the long-term stored semen are less inbred, them an
under-estimate of thn_ shange in genetypic value in the se-
lected population would be cbtained from the test comparison.
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T_he. females which are bred with stored semen should have
a slmilar age distribution to those mafad to contempo::ary'
" bulls and should be chosen at random or matched for per-
formance. The difference between the progeny performance
of tﬁe o0ld end contenporary bulls can be estimated within

ageéofwdam classes.

Hill (1972) reported that various semen storagé
plans are posaible‘in:cattle. Semen can be retained from a
random sample of young bulls, but thon' the verisnce of the
estimate of overall change includes part of the varisnce
between bulls® breeding values; alt:omatitﬁly semen can be
retained from bulls which have had en accurate progeny test
80 that their m.erit at the start of the programme in known
accurately. If high-ranking bulls are used initially, thelr
later use will not depress performance and thus increase
testing costs, even if real responses are being made. Howe
ever, since these bulls have been selected on the basis of
their progeny test, their initisl merit must be judged on-
thé basis of records obtained :tolloving the selection or
their progeny test will spparently regress (Dickerson, 1969).
The semen storege method does not measure change in the po-
pulation as a whole; the direct comparison is between bulls
born in different years, and sn implicit assumption 13. made
that the popﬁlation of cows is roqondl.ng'shn.rly. Thus,
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the estimate could be in-corfect unless population is
closed to outside breeding stock. A small bias can be
introduced if selection of young bulls for future progeny
testing improves with time, say by superior ideantification
rof good bull mdthers. These errors will become smaller,
at least for estimates of yearly_chaﬁse, as the perica
ovei whick comparisons are made is lengthened for an inc-
reasing,differentiai between cow and bull breeding values.
is unlikely. '

b. Inbred lines. The.naintenance of igbred lines
which, generally, in the form of inter-crosses, can be used
as controls (Bell et al., 1§553 Rabnefeld ot al., 1963).
However, a few lines represent only a small sample of geno-
types, as do the crosses among then, and the lines are spe-
cial éanplo since they must have orﬂginaliy'survtvod on
intense inbreeding process. It is therefore pogsible that
they will react in a unidpe_way to environmental change.
Highly inbred lines have not been Gbtained in large snimal
species, nor in some much smaller ones such as the Japanese
quall (Sittmenn et al., 1966). 4and unless the lines are
alnost'isogcnic, steps may have to be taken to minimize
further drift or natursl selection with them. The other
potential basard is the accidental loss of one are more of
 the lines, slthough it may be possible to correct the dats
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accordingly with some reduction in precision.

c. Control populations. This method is q.h_aiteré
native to keeping inbi-ed lines in whi_.ch‘ no genetic change
should occur (Hill, 1972). A segregating population can
be maintained in which attempts are made t0 minimize the
genetic change from selection or random darift. w1despreadr
use has been made of such segregating control populations
commonly referéd to as control populations in both experi-
mental and applied breeding situations. Control populstion
method was more used in laboratory animals and poultxry than
in cattle, sheep or pigs because of financial and organiza-
tional reseasons. A brief description of & control herd for
dairy cattle have been given by Legates and Myers (1966).

The population has been naintained alongside with one selec-
ted for fat yleld but has only 6 bulls per generation with

about 20 cows in lactation. There have been 183 complete
lactations in the selection group and 178 coplplete lactation
records in the control group and close mating was avolded.
Both groups were managed as one herd. Weighted yoai'ly dif-
ferences in production between the selection and control

groups were obtained by pooling the nightod intra-season
comparison for a given year., The regressions of their weig-

~ hted differences on years, reflect the yearly rete of diver-

gence between the two troupc. Hill (1972) reported that
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several sources of error in the estimation of genetic
change uéing a control population neve been ldemtified

as random genetic drift and directional change through
.-natural selection in. the control population, interaction
between the envirohment and the genOEypés of both control
and selected populations and finally, the error resulting -
from estimating the mean of the control population through
measuring few individuals. ZErrors from the last source
cen be minimized if sufficient facilities are available and
it does not accumulate over generations.' However, errors
of the other sources may accuhulate, and s0 should be con=-

8ldered more carefully when establishing a population.

In beef cattle, Freeden (1972) studied the genetic
change of yearling weight by obtaining the difference bet-
ween the selection and control groupe in Brandon end Lacomb
breeds. Legates (1973) estimsted the actual genetic improveQ
ment after 20 years in milk snd fat yields in Holstein cattle
using the control and selected sire groups, thet are handled
as cne unit, The welghted yeérly differences in milk and
fat yielés between selection and control sire groups were
optained by pooling the two intrs-season comparisons for a
particular year. These yearly weighted differences were then
regressed on year to sscertain the trend of change. The
Yearly change was 260 1b tﬁkins into account the potentisl
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impact of the increased rate of inbreeding in the control
g-roﬁf. ' The same s’irés were used in the selection group as
were used in the control groﬁp' and the control group was
maintained to minimize the genetic change. Hence, the ave-
ragé annual differehce between the selection andcoz;trol

groups (260 1b) ghould approximate the genetic change.

'. d. Repeat mating designi This design have been pro-
posed for poultry by Goodwin, Dickerson and Lamoreux (1955)
as a method of establishing a kind of control or constant
genotype in selection experiments., The method dependa on
the assumption that there is no age change in paternal in-
fluence on the performances of the progeny. In dairy cattle
populations with artificial breeding, a dam rarely produces
more than one daughter sired by the same sire. Therefore,
the matings to be repeated, may be selected according to the

performance 'of the progeny resulting from the lst mating,
and this selection would cause serious bias in the results

(Syrstad, 1966). Glesbrecht and Kempthorne. (1965) outlined
an experimental design providing three modes of measuring
geﬁetic changes in poultry. 4ll the three modes depend es~
sont:l.allj on the use of matings which are repeated identically
djtming two successive breeding seasons, | The first mode mea-
sures the differences between the mesns ¢f two groups of birds
of different generatioms but reered in the same year. The




5D

second measures é combination of changes in genetic and
joint maternal-year effects, and thus is of doubtful mag-
nitude. The third measures the regression of response due
to selection on year. The last mode has the disadvantage
that the proper error is difficuit to be estiﬁated. The
number of degrees of freedom available for this estimate
is also very limited. Hill (1972) noted that, instead of
repeated complete matings where it is difficult to remove
maternal age effects, siies alone can be used in two or
more consecutive years and compared with progeny of sires
born the following year. A specific design have been sug-
gested.by Hickman and Freemen (1969) which was Qriginally
piénned as an-internal control in a small dairy cattle po-
pulation. This design depends on the measurements oquuc-
cessive bull groups. Young unproven bulls enter the herd
every year and aré mated to cows of all qgeé for a period
of 2 or 3 years with the firat bull grour being repeated
at the end of the experiment. Cows are assigned to bull
groups at random by using the same sire ggain t0 mate cows
that produced a female calf and a sire from a new group of
bulls to mate cowa that produced a male calf. Thus ﬁunbers
of full-sister progeny are maximized to | le genetic esti-
nates from conparisona from repeat aucce£:::e matings and

untested matings. Progress from male an? female selection
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can be measured independehtly. The suthors pointed out
that this de51gn could be applicable to other species ra-
ther than cattle, despite possible maternal effects but
assume that selection is continuously in one directione.

To estimate the genetlc progress, Haussmann and Fewson
(1974) used the method applied be Everett gt al. (1967)

to a simulated population of cows, on two real nopulations.
In this method the genetic progress was estimated by the
aid of repeated matings of sires to samples of the popula-
tion. The domputed estimates were of little value because
of the bias caused by the selection of sires. Haussmann
end Fewson (1974) noted that this method seems to be sppro-
priate for large guantivies of data where adjustment for
the influence of selection among sires is possible. They
added that, in order to correct for age of dams, dams' per-
formance and selection of sires, it is necessary $o record
the identification number of the dam of each cow and the
number of daughters and their meam performance of each bull.
The ssme authors discussed another method in which the bulls
were repeated by mated to random sénples of the population.
They reported that, by applying this method, all the distorb-
ing factors (selection of sires, differences in age of dams
4nd dams' performance) could be avoided. This method could
be carried out by subjecting the old bulls(previously progeny
tested) to a second progeny test. That is, just like the
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test bulls, the old bulls are mate to a random semple

of cows. -In order for the second test to be reliable,

it is best that old bulls be given new identification
numbers so that tnose conducting the test do not know
which bulls they are testing. .If such a second progeny
'test is made, one then has two estimates of the breeding
value of the bull that can be used to determine genetic
progress. They concluded that a fairly high number of
bulls with two progeny tests would be necessary if a pre-

cise estimate of genetic progress is desired.

2. Analysis of Field Records

) The separation of genetic and environmental changes
in milk yield was early attempted by Lortscher (1937) as
cited by Syrstad (1966). The basic concept of ¥his attempt
is that the genotype of a particular cow is constant from
year to another and accordingly, any change in the amount

of its milk yield is of environmental origin. Averging
7age-corrected records of a group of cows in successive years
measures the environmental changes directly and the genetic
change may be obtained by suptraction from the phenotypic
change. The weakness of this method lies on its sensitivity
%o errors in the age correction factors used (Rendel and
Robertson, 1950). The same authors reported that, in some
early studies in dairy cattle, compsrisons were made wiﬁhin
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yeérs, of age correctad lastation records, but the esti-=
mates of:age effects are confounded with any genetic and
env1ronmental trend. Robertson and Rendel (1950) proposed
a method for eveluating the difference between daughters

- of an artificially used sires and their naturally sired
contemporaries. This method depends on contemporary C Ofll—
parison using the first records only, weighted according

to the inwerse‘of_the variance of the difference between
artificial insemination and natural service dasghters with-
in the herd. Van-Vleck and Handerson (1961) modified this
method to make the comparison with a herd year—season of
calving group,then effects of season-year and herd are re-—
moved from the difference. Bxcept for sampling error, this
comparison gives a measure of the difference in genetic
merit between artificial insemination and natural service
daughters.

The maximum likehood procedure as adapted by Hender—
‘son (1949) for dairy cattle.was.used to evaluate 5enatis
- change by different workers (Pillon, Yapp and Touchberry,
1955 and McDeniel, Plowman and Davis, 1961). In this method
environmentsal change was estimated by measuring variation
in deiry records which consist the single and.the repeated
records of the same cows as well the records of the contem— 77

porary paternal balf-sib groups nade over several years.
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The genetic change is measured after the correction of

'the environméhtal effects (grawe, Laben and Mead, 1964).

McDaniel et al. (1961) concluded that the maximum likeli- |
hood procedure has the advantage of utilizing all records
and not being biased by selection. They added that, where
the basic assumption are valid, the adjustmeﬁt by the

' maximum likelinood procedure should make‘éstimatea of

genetic changes more accurate in herd and‘pOpulation stu-
dies. Arave ef al. (1964) estimated the total genetic gain
jn fat-corrected milk yield in & population of 11993 lacta=-
tion records of Jersey cows over a 30-year period. They
used two procedures being the maximum likelihood and the
pooled intra-sire regression of progeny yield on generation
number. They stated that the pooled intras-sire regression
method of estimating genetic gain is far simpler computa-
tionally than the maximum likelihood method and may be use-
ful in herds where pedigrees are fairly complete. Also,
they nbted that estimates of both methods agreed closely.

In a study undertaken by Burnside, Rennie and Bowman
(1968) to estimate genetic and environmental trend of milk
and fat ylelds as well as fat percen£ in the Holstéin and
Ayshire breeds maintained in the University of Guelph herd
in the period of 1955 to 1965. The msximum likelihood pro-
cedure outlined by Henderson et al. (1959) was used to




estimate environmentél change in each breed for each

trait. Equations were developed for the environmental
effects pecuﬁar\to cows freshening in the years‘l955 %0
1965, for 16 years of birth for cows under study, and

for the permanent producing ability of each cow. These
"equations were adjusted for the effects of year of birth
and production of the cow, and solved for the yearly en-
vironmental effects. The annual environmental change for
each of three production traits was then estimated by re~
gressing the environmental constants on years. The total.
phenotypic change was estimated by computing the annusal
herd average production for each breed and for each trait
and regressing these on'years. .Subtraction of the regreg-—
sion coefficient for environmental change from the regres-
sion coefficient for total phenotypic change provided an
estimate of the énnual genetic'change, which was tested for
significance by Student's test for the difference between
two regression coefficients (Steel and Torrie, 1960). Those
authors reported that the maximum likelihood constents for
env;ronmental change indicated an annusl increase of 5.9
and 4.0 breed-age-class average points for milk and 2.2 and
2.3 breed-age-class average pointé for fat yield for the
Holstein and Ayrshire breeds, respectively. In contrast,
fat percent showed an equal strong negative envirbnlentgl
trend of -0.05 and =0.07% annually for the Holstein and
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Ayrshire breeés.' The aﬁnuél genetic trend in the Hols-.
tein breed was insignificant, in.cOntrast to significant
positive estimates of 1.3 breed age-class average milk,
1.7 breed age-class average fat and 0.03% fat for the
Ayrshire breed. The significant positvive rate of genetic
improvement for milk yield in the Ayrshiée herd was attri-
buted by those authors to more extensive use of artificial
insemination sires with high breeding values for milk pro-

duction.

Smith (1962) developed a method for measuring the
‘genetic change which seems to be suitable for the use of
the field records. It relies on that the progeny of sires

used for several years provide some continnity‘of genotypes.

The change in the performance of successive groups of pro—
geny of individual sires (within sire change) is composed
of the environmentel change and half the genetic change in
the population. The chénge in the population with time com-
prises environmental change plus the genetic change. The
differences between the two estimates measures one half the
genetic chenge. Therefore, the rate of genetic change (& )
may be estimated as follows: A G = 2 (bpp = bgy)s where bpy
{s the linear regression of population performance on time -
and hﬂ! igs the pooled within sire regression of performance
on time. This method reqniron that all matings are to be
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nonselected with regard to age and genetic ﬁerit. This l
requiremsnt is not always fulfilled and there is probably
a tendency to use older and better females as mates of
.olders sires of good progeny test records. Such selec-
tion may result in biased estimates for genetic change.
Thiz method also reouifes the épread of sires oier time.
This may bte a cause whlch prevent the general use of this
method in practica since there may not be sufficient sires,
each spread over a sufficient period of time. This method
has two advantages over other methods in that past as well
as current changes car be measured and no additional faci-
lities are required. Smith (1963) with pigs,removed the
effect of selection smong parents on the basis of their
first set of progeny'records through adjusting the initial
records by theoreticai.regreasion factors. The genetic
change is then estimated as a difference between the adjus-
ted first progeny records and the records of the subsequent
7 progeny groups. The author assumed that the affects of ma-
ternal age on progeny performance were small and have been

ignored in the analysis.

Asker, Bedeir and El-Itriby (1966) estimated the gene-
tic improvement in 305-~day milk yield through selection by
using records of 538 and 290 buffaloe cows and 54 and 50 buf-
faloe bulls, kept at Sitha and 8ids experimental stations,
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respectively over a period of 20 years. The probable
annual genetic improvement 1n any of the two herds of

the study was calculated using data drawn from the re-

.cords of the first © lactations. They applied the method

used by Dickerson and Hazel (1944). Genetic improvement
per generation in 305~day milk yield was found by those
authors to be 225 and 17 pounds for buffaloes at Sakha
and Sids, respeftively, when calculated by the culling
differential obtained through selection of dams of heifers
(i.e. selection of dams), while 990 and 75 pounds for buf-
faloes at thé two stations in the same order, when calcu-
lated by the culling differential obtained through selec-~
tion of .dems of bulls (i.e. selection of sires). The an-
nual genetic gain in 305-&&\7 milk yield was 40.97 pounds
at Sakha and 15.54 pounds at Sids. They also concluded
that the genetic improvement per year as a percentage of
the average lgt lactation milk yield was 1.8% at Sskha and
ranged between 0.11 and 0.47% at Sids.

Byrsted (1966) with Hbrwagian Red breed of cattle,
attempted to estimate the rate of genetic change in dairy
yield through two approaches. | In the first approqch, selec~
tion differentials and generation intervals were estimated
for the four paths along which genes are transmitted from
one generstion to the next. In the second approsch , the
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method depending on the repeated use of sires developed
by Smith (1962) was used after assuming that the mates of

the younger and older sires are similar in genotypes.

Branton, Evans, Steele and Farthing (1967) with 772
first lactation records of daughters from 89 sires of a
Holstein herd estimated the gemetic progress. They obtainw~

ed the within sire regression of the deviation of the dau-

. ghter's record from her herd-mates' average on time. This

measures one hali the rate of genetic improvement made in

the population.

Burnside and Legates (1967) obtained the year const-
ants by the least squares method, and calculated the weigh-
ted regression of these constants on years. This regres-

sion provided an estimate of annual phenotypic trend. Data

. of the full sisters were analysed to obtain the least-

square constants adjusted for sire snd dam effects and cor-
rected for selection. The weighted regression_of these
constante on years indicated the environmental trend. Com~
parison between the annual environmental trend with the
ﬁnnual phenotypic trend gives an estimate of the amnual

genetic trend. Also, the same authors adopted another me—

thod for obtaining sn estimate for the genetic trend. They
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compared the overall trend (the phenotypic trend) with
one-half the genetid plus the environmental trend. One-
half-the genetic plus the envifonmental trend was obtained
from records of paternal half-sisters adjusted for sire
effects. The data was classified sccording to the age

of the dem at the time of her daughter's birth to avoid
confounding between age effects and the genetic trend.
Separate estimates of one—haif'the genetic trend plus the
environmental trend were obtained from daughters of 2-,

2= and 4-year old dams. Another type of biss to the ob-

. tained trends from paternal half-sisters if sires are sele-

cted for the future use on the basis- of the performance of
their first progeny groups. If considerable selection-was
practiced on the basis of sire's first progeny group, then
daughters of sires with only one progeny group would tend
to be inferror to the first progeny of sires with 2 or more

 progeny groups. Within each age-of-dam groups, only the

progeny of sires which had daughters in more than one year
are included. The annual genetic trend was found to be
45416 kg for milk and 0.018+0.003 for fat percent when uaing
the 1at method and 55+26 kg for milk and 0.016 for fat per-
cent when using the 2nd method.
!

Herville and Henderson (1967) with milk and milk faf
production rocorﬁd of the New York State, Holstein,
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artificia}ly gired DHIA population, estimated the intre~
herd environmental and genetic trends (changes). In thie
respect they used three methods to estimate the mean in-
tra=herd linear environmental and gemetic trends. The

lst method is basically that of Smith (1962). It required
the esfimation of the within~herd regression and the with-
in-herd x sire subclass regression of the 1gt lactation,
305-day, 2 X, M.E. milk or fat production on time. In the
2nd method they utilized the estimated within sire x dam
subclass regression of lst-lactation 305-day, 2K, M.E, milk
or milk fat production on time to estimate the intra-herd
environmental trend. The 3rd method was bsased on the use

of contemporary comparison of the lggrlactqtidn milk or fat
production of the mth cow, ik th hard x A.I. sire subclass,
initiated in the jtb year and the aversge of all other first
lactation records initisted in the ijth he#dpyear—season
subclass. All records were taken on the bases of 305-day,
2X, M.E. production. Po arrive single estimates of intra-
herd environmental and genetic trends, estinates of the 125'
2nd and 3rd methods were weighted accordin$ to the inverses
of their estimated variances and pooled. ihey found that
the total (phemotypic) imtra-herd trend wabk 176:8 kg of milk
and 6.4+40.3 kg of milk fat per year.
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In beef cattle, Brinks, Clark and Rice (1971) in=
vestigatéd the senetic'progress by maasﬁring the diffe~
rence between successivé‘senerations of animals whose
generation number was known in,reiation to foundation

" animals in a closed herd. Stewart, Franke and Littell
(1974) estimated the genetic trend in weaning weight .of
purebred beef cattle over a 15-yesar period by using the
lesst squares method. They obtained year constants once
by using a model including year, Se€X, age of calf end sire
effects and snother time by using a model inclﬁding the
geme factors but witbout sire effects. The difference
between specific year constant of these two models would
be sn estimate of half the genetic effect of that year.
The estimate of the genetic trend for weaning weight was
obtained by estimating the weighted regression of two times

the difference between year constant on year.

Yerde and Bodisco (1976) used the least squares pro-
cedure to estimate the genetic trend (change) in Brown
Swiss cows. They analysed 282 milk records for the effects
of year of calving, month of calving and age at first cal=-
ving. The same records were analysed once more for the |
leffects of the same factors in addition to sire effects.
They obtainod'a negative change in the herd for milk yield.
They attributed the negative trend dus to the use of bulls
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number. Rate of environmental change was measured as

the pooled regression of performance on time within.gehe—

ration number.

 Hintz, Bverett and Van Vleck (1978) obtained the un~
biased predictors of the additive genetic value of cows
and sires (i.e. genetic merit of the cows and transmitting
ability of the sires) of Ayrshire, Guernsey, Holstein, Jer-
sey and Brown Swiss cattle by the use of the best linear
unbiased prediction (BLUP) procedure described by Henderson
(1975) and Stanger et al. (1976). They used these predic-
tors in estimeting genetic trends (changes) in cowse and
sires. They found that the annusl genetic trends in arti-
ficial insemination (A.I.) cow population were 36.1, 25.4,
26.1, 25.0 and 38.1 kg in Ayrshire, Guernsey, Holstein, Jer-
sey and Brown Swiss hreeds. Also, the annual genetic trends
in the transmitting ability of the AI sires was found to
average 23.7, 14.6, 17.9, 18.3 and 34.7 kg for the 5 breeds
in the seme order. The same authors calculated f£he annual
genetic trends in the non-A.I. cows as 36.1, 35.4, 31.0,
12.8 and 36.4 kg for the five breeds in the same order.
?hey concluded that the genetic trends for cows populations
were less than twice the contributiom of sires to genetic
trends indicating tbat estimating genetic trends in cow po-
pulations by doubling the trend of transmitting ability of
sires is bissed upwards.
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El-Chafie (1981) used the best linear unblased
. prediction (BIUP). method to estimate the genetic trend
rbr 1004200~ and 300-day milk yleld in two herds of buf=-
faloes (the first is that of the Minlstry of Agriculture
located near Sakha snd the second is that of Alexandria
University located near Alexsndria) and one herd of Frie-
gian high grades (Friesian X native cattle) cows. Ee
~ found that in 1st herd of buffaloes the genetic trend in-

gires exhibited a steady increase between the Yyears 1960
and 1968 indicating an improvement in the sire genetic

values occurring across the years for 100-, 200- and 300-
dsy milk yield. In the second herd of buffaloes, little

ineresase between the years 1952 and 1954, followed by a
steady decline theresfter was cbserved in the sire wvalues
gor 100- and aoo-du ailk yield. However, for 300-day nilk
yield, the decline was noticed between the years 1952 and
1962, With respect to the herd of the graded cows, sig-
_nlfioant fluctuations in the genetic trend were noticed by
that author with respect to 100-, 200- and 300=-day milk
yield. He added that these fluctuations ‘would be explained

by the effect of crossbreeding which has increased the 56-
!

petic varisbility among sires.

Nilk records of Holstein Frisslisa cows from the
todrdnilkmndhgm-mmsatolliud
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by Schaeffer, Kerr snd Burnside (1982) to eastimate the
ti-ananitti.ng abilit.tes of dairy cows for milk and fat

ylelds and fat percent. Procedures for the best linesr
unblased prediction tBLUP) were followed. The genetic

trends in herd averages within herd size categories were
positive for milk yields and negative for fat percent,

Pedigree and first lactation 305-day milk yield

records of a herd of purebred Shahiwal cattie were used by
Zaheer Ahmed, Ahmed, Qureshi, Glll snd Fahmy (1978) to es~

timate the genetic changes in the performance of milk yielad
through direct selection., They adopted the procedure sug-—

gested by Rendel and Robertson (1950). They found that the
aversge 305-day milk yleld of the lst leactation was 2058 kg
end that the annual genetic improvement in this trait under

direct selection amounted to 1.23 kg or 0.7% of the herd
average. The same suthars addd that selection of dams of
heifers and selectlon of dam of bulls contributed 38.46 and
61.5# of the total genetic gains, respectively. The low
esti.lato. of the genetic progress achlieved suggested that

?oloctim was ineffective to bring about the desirable chan-
ges. The genetic changes in age at first celving, first

calving interval and first lactation length as a response
to selection fer milk yield computed by the ssme procedure
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were =0.18, -0.02 and -=0.10% of the herd average per

year, respectively.

Powell and Shainline (1979) studying the trend
in genetic merlt of dairy sires at initial proving, re-

. ported that genetlc merit was increased over thé five

years of the study. Theyadded that the regression of
measure of merit on year averaged 19 kg of milk and 6 kg
of fat. -
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C. GENETIC AND PHENOTYPIC PARAMETERS OF MILK
PRODUCTION TRAITS

Estimates of genetic and phenotypic parameters, es-
pecially heritabilitvy, genetic and phenotypic correlation
coefficients, are always exceedingly important for the ani-
mal breeder. They constitute the basic information needed
for planing breeding programs to improve the genetic merits
in a glven herd for the tralts under consideration.

l. Heritability

Heritability of a given trait is the fraction of the
total phenotypic variesnce reflected by the gemetic differe-
nces. It is narrowly defined as the ratio of the additive
genetic variance to the total phenmotypic variance:. In other
words, it expresses the proportion of the total phenotypils
vaiianee which is attributed to the aversge effects of genes.
Thé'magnitude of its estimate is helpful in deciding the
type of mating that willl permit the best and rapid improve-

‘ment. It alds in determining the most appropriate scheme of

selection to be followed. 4lso, it is used in formulating
selection indices when selection is directed towards more
than one trait.. In additjon, it is helpful in determining
the'least suitable number of offspring that should be used in
progeny test for evaluating the breeding value of the breed-
ing males. _

Heritability estimates obtained by different investi-
gators for milk production traits in buffﬁloes calcuiated by
different methods under aifferent sets of genetic and non-

genetic conditiones are presented in Table 1.
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and Berrada (1973) with Egyptian buffaloes, indicated

that the regression coefficient of 305-day milk yleld on

4, 12 and 24 weeks part records were 4.66, 2.42 and 1.43,
respectively. The same authors reported that the i)heno-
typic correlation coefficients between &, 12 snd 24 weeks
part records at one side and complete record were 0.607,
0.826 and 0.880, respectively, all estimates were highly
significant. Results obtained by Soliman (1976) revealed
that all possible phenotypic and genetic correlation coef=
fients smong initial milk yleld, total milk yleld and length
of lactation po;-iod were poaitive and highly significant

(P £ 0.01) with the exception of the phenotypic correlation
between initiasl milk yield snd lactation period, which equated

to zero. High magnitude amd si'sni:nca.nt genetic correla=-
tion among partisl milk yields was reported by El~Chafie
(1961) with Egyptian buffaloes. He found that the pheno-
typic correlation between 100~ and 200-day milk yledd, bet-
ween 100~ and 300-dsy milk yield and between 200~ and 300=
day milk yleld were significant and sbove 0.8, Ashmawy
(1981) in a study on Bgyptian buffaloes, reported that the
phenotypic correlation between the initial milk yield and
bczth 305-day and total milk yleld beimg 0.69 and 0.61, res-
pectively were statistically highly significant (P<0.01).
The phenotypic correlation coefficisnts between 05-day milk
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yield at one hand and both total milk yield and lactation
period were found by the ssme author to be .statistically
highly significant (P < 0.01), the esti.inat:ea were .97 and
«57, fespectively. He added that a highly significant |

(P < 0.01) phenotypic correlation of 0.69 was obtained bet-
ween total milk yield snd hctation period. The same author,
indicated thatr the genetlc correlation between initial amilk
yield and both 305-day and total milk yield were 0.85 and

- 0.76, respectively, both estimates were highly significant

(PL0.01). The genetic correlation between 305-day and totel

milk yleld was 0.99 and highly significant, however, a non-

significant genetic correlation of 0.14 was found between
initial milk yield and lactation period. He also reported
highly significant correlation coefficients between lactation

period and both 305-day and total milk yield being 0.65 and
0.76, respectively.

In Murrsh buffaloes, Venkataratnan and Venkayya
(1964) obtained significant correlation coefficiemt of 0.81
between milk yield and maximum initial milk yield. The mul-
tiple correlation of lactation yleld with initisl milk Yiela
was highly significent (0.94%). IQbaluddin ot al. (1970)\ with
Murrah buffeloes, found significant correlation coefficients
of 0,78, 0.71, 0.62 and 0.55 between milk yield of the first
5 months of each of the 18§ 4 lactation et one side and that

*
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-~ of théi.r corresponding lac-fation Yield. On the same
breed, Sosamma Ipe and Nagarcenkar (1978) reported that
the smétic correlation of part-records with 300-day re-
cords was of high magnitude and increased with the pro-
gressive length of lactation (0.65 for lgt 30-day and 0.99
for 1lst 2'70-.6.91). The proportionate increase was found by
the same authors to be higher only up to 150-day period

(rg = 0.87). They noted that the phenotypic correlatioam
coefficients also, showed the same trend exhibited by gene-
tic correlation coefficliexts and added that the genetic cor-
relation coefficlents were observed to be slightly higher
than the corresponding estimates of the phenotypic corre-

lations.
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III. MATERIALS AND METHODS
| d. Data and Its Classes

Data of this mfestigation were taken from the
ailk production records collected since 1959 up +ill
1980 of a buffaloes herd located in the northern part
of the Nile delta at Mehallet Moussa. This herd belongs
to the Animal Production Res.earch Inst;ltuﬁ, Ministry of
Agriculture. Two classes of data were used, The firast
class comprised 888 normal lactation records of different
lactation order (parity) produced by 190 buffaloe cows,
which existed in the herd since 1959 and continued milk
production till 1979, These data were considered as data
of the base population and were used to investigate the
noﬁ-gcnoti.c factors influencing milk production. The se~
comd class of data included the normal first lactation
records of 1254 buffaloes, maintained in the herd durimg
the period from 1959 to 1980. They were used in a trial
to evaluate genetic improvement of milk production traits

and to estimate some genetlic parameters for these traits.

Lestation records of buffaloes producing for at
least @4 weeks Or 168 days were considered as normsl records.
pﬁu for buffaloes producing less than that period and
those affected by mastitis smd other udder troubles snd

" dlsorders (such as sbortica) as well as those of doubtful
Anformation were refered to as almormal records,were
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excluded from both clesses of data. In setting up both
groups of data for stﬁtistical anglysis, separste in-
formation for each animal at each lectation including

its pedigree, birth date, calving date, first 70-day

milk production, 6~month milk production, 305-day milk
pioduction. lactation period, buffalo gemneration number
and its sire generation number were used. Agevat calving
was estimated in months and length of lactation period in
days. The absolute milk yleld produced during normel lac-
tatlons with lengths of 305 days or less were considered
to be 305-day milk yield. Year of calving was divided ac-
cording to climatic conditions into four seasons being
autumn (September - November), winter (December - February)
spring (March - May) and summer (June l-,- August).

Generation number of each ofthe lactating buffaloes

found in the herd of the study in 1959; i.e., buffaloes of
the base population was assumed to be zero gemeration. For
buffaloes born in the herd after 1960, generation number
was calculated according to the following equation develo-
ped by Turner and Young (19649).

Gt:G"qu-a

!
whexre:

Gtinthsmworueﬂmhgs
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G.'is'the genération of 1ts sire, ' and

Gq is the generation of its dam.

Generation number of the sires was estimgted in the same

waYy.

The distribution of 1lst lactation records accor-
ding to0 year of calving and generation number of the
buffaloe and the distribution of 1lgt lactation records
accerding to year of calving and generation number of the

' buftaloo&? siro are presented in Appeﬁdice' l and 2, res-

pectively.

Praits subjected to investigation were : initial
(first 70-dsy), 6-month and 305-day milk yield as well as

length of lactation period.
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B, Feeding and Management

Buffaloes were kept under regulsr systems of feedw
ing and menagement adopted by the Anlmel Production Re~
search Institute. Throughout the period from December to

May, the animals were kept on the field of Egyptian clover

to graze g—libitun. Heavy milk producers (giving more than
18 kg/day) and those in the last two months of pregnancy

were suplemented with extra ration of concentrates proportion-
ate to their weight and production. During the other months
of the year, animals were housed in opem sheds for their pPro-
tection from direct solar radﬁtion and fed on a balanced
ration of concentrates sccording to their weight snd produc-
tion. Hey of Egyptisa clover or green sweet sorghum was of-
 fered only to heavy milk producers.

Lactating buffaloes were hand miiked twice daily at
7 a.m. and 4 p.m. Milk production weas recorded in poundg
Trom 1959 to 1979 and in kilograms thereafter, Records ob-
tained in pounds were multiplied by 0.4536 to be 'trajnsrez;red p
| in Kilograms, If the buffaloe did not go dry until 2months
before ocalving , it was. dried up by milking it once a da,y,

then once every other day wntin it went dry,
!
Bulls in that herd were selected for breeding purposes

after being ranked for bedy conformation, lebido, semen




84.

charscteristica and when available for _ﬁhe nost bmbable
producing abllity of their dams and grand dama.. ﬁach- sele-
cted bull was used for breeding for 5-6 years only and ex-
changed by snother one. 411 heifers produced and lived in the
herd till reaching 24 months of age were jolned to the
breeding stock. Only those sﬁowing abpdrmal defects, weak-
ness or lower body weight than normal were excluded from the
herd. Helfers after jolning the breeding étéck were kept in

- the herd t1ll they produced the 2nd or 3rd lsctation except
if they proved infertile. Those showing low performance for
nilk production- were excluded otherwise they were kept for .
the next lactation. The same procedure was repeated after
ench. lﬁctation. Bulls were assigned to breed the females at
random. Females were usually naturally bred but artificisl
insemination was only practiced for disease control particu—
larly when there was a propability of genital disease infec-
tion. Heifers were served for the first time when they rea-
ched 24 months, while buffaloes were usually served 2 months
after parturition. Pregnincy was detected by rectal palpe-
tion 60 days after the last service. Buffaloes failed to
concelve were rebred in the next heat period. Calves were
left to suckle their dams for three days after birth and were
bucket fed safterwards till weaning at 3.5 months of age. )
During the suckling period, calves were managed in indiviaugl |
80114 wall pens, thereafter they were reised im groups in
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pens i:rovided with yards of suitable gpace up to 6 months
of ége. Q&& maxinum age dif:erencés between calves in any
groups did lexceed 2 months. At six months of age males were
separated from females and housed in open sheds as adult

animals.

G . Statistical Analysis

The statistical apalysis of both the two classes of
the dats was carried ocut according to the least equares pro-
cedures described by Harvey (1960). This was done to avoid
the unequality and disproportionelity .of the sub=class numbers
of data. Tests of algnificance for the differences between
means of different levels with-in each factor were performed
according to Dumcan's new multiple remge test (195%),

Non-genetic factors:

Data of the base populetion, involving records taken
on lactation records of the buffaloes existing in the herd
in 1959 and maintained in the herd till 1979, were snalysed
for the study of the non-gemetic factors influencing initial,
S—nonth and 305-day milk yield as well as length of lactation
period. The following linesr model was sdopted.
Tijom =M+ Ty + '.‘lftk* b (rldh'i:l) Tba (xatah‘ia)"' )
®ijkm (Moael 1)




where:

Yikm

X11 jkm

L

Tiijm

J«
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is the observation of the mth record of the ijkth

subclass 3

i the general mean, & common element to all records;

is an effect due to the ith year of calving, 1 = 1,
2, ¢c0essy 18 where 1 = 1962, 2 ='1963, oo ee18=1979;
is an effect to the Jth season of calving, j = 1, 2,
3, & where 1 = winter (December, January and Pebruary);
2 = spring (March, April end May), 3 = summer (June,
July, and August) and & = sutumn (September, October
and November) ;

is en effect due to the kth parity (lactation order);
K =1, 2, 3, esee, 10 where 10 = (10-15) ;

is the linear regression coefficiemt of the milk pro-
duction tralt on sge of the buffaloe at calving im
months;

is the sge of the buffaloe at _cilv:l.ng in months for
the corresponding Ii;jh recoxrd; | !
is the mean of the xlijh. 3

is the gquadratic regression coefficient of the milk
production tralt on the square of age of the buffaloe
at colving in months ;

is the square of age of buffaloe at calv:l.ng in months
for the corrupondlng rijh recoxrd ;
is the mean of the Xoijkm and
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®4 jkm is a random error particular to the ijknrp_—_l} recorq
with er’N (0, 52)0

It includes all the genetic and environmental effects
not specified in the model of analysis.

Phenotyplc and genetic improvement:

Data of all normal records of the 1st lactation i.e,
the 1gt parlty of all animals minta-ined in the herd since
1950 up to 1980 were analysed for the study of the phenotyplc
and genetic improvement in different milk production tralts
of the study. These data were only used to let the effects
of year of calving free from any confounding with age effects
whﬁh ngy exist when including data of more than one lactation.
and because it comprised the largest number of records. Ef-
fects of age of buffaloes producing the lst lactation was re-
- moved by the inclusion of regression on age of buffalo at
1gt calving in the models of anslysis. The assumption made,
was that there was no interaction between sge at lst calving
- (the beginning of 1st lactation) and year of calving.

To evaluate the amount of phenotypic improvement, the
fpllowing linear model was assumed for the statistical analy-
sis of the data.

Ty =UeTy+ 85400 (G ~X) ¢ 05 (Moael 2)
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Where: _

Yyj 18 the observation of the kth record of the 1jth
sub=class;

°ijk is a random error particular to the ijkth records with
e~/ N (o, 6 2). It includes all the genetic and
environmental effects not specifled in the model of
analysis. - and

the other symbols of the model were as those mentioned in

Model 1. |

The regression coefficlent of means of years of cal-
ving on year number, obfained by the analysis based on'tpis
nodél, was calculated. The magnitude of that regression
coefficieht estimates the average phenotypic improvement per
year which is equal to the summation of both genetic and en-
vironmental 1nprove;ant per year, The average phenotypic im-
provement per generation was calculated by multiplying the
magnitude of regression coefficlent of the meens of years of
calving on year number by 6.2 years (the average generation ]
interval in the herd of the study). The generation interval
was estimated according to Asker and Ragad (1951), The dif-

ference between the mean Of any year and that of sny other
!

partlculer successive year gives a good estimate for the phi-
notypic change that occurred during the interval between -
the 2 considered years. '
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In en attempt for calculating the genetic improve- .
ment per generation three methods were a;pproaqhed.Iﬁ the first
method data used in evaluating the phenotyplc improvement
(1.e. of the 18t lactation) were subjected to the statistical
enalysis by using the following nodels

!Uh =U+Ty 48548 by (xlijh - 21), * €5 5km (Model 3)

Where:

Y4 jkm is the observation of the mth record of the ijkth sub-
class ;

&x is the kth genmeration number of the buffeloe giving the
1jim th record end

the other symbols of the model were as those mentioned in
~ model 1,

The regression coefficlent of generation means on
generation numbers of the lactating buffaloes can give an ap-
proximate estixate 0f the average gemetic .improvenent: per ge—
neration of the trait im question. 4lso, the difference bet-
ween the tralt mean of animals of any particular generation
and that of animals of any subsequent one 'approxhatu the
genetic improvement that happened from the former to the let-
tér generation.

In the second method spprosched,the ssme date were
analysed by assuming the following lineer models
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Tim = U+ 7+ 8; v en ¢ b (Mygy =T+ ey,
(Model &)
Where : o _
gsy 1is the generation number of the sire of the buffaloe
glving the ijxm th record ax;d
the other symbols of the model were as those mentioned in
model 1, |

.The regreasion coefficient of the sire generation
mean on the sire generation number spproximate an estimate
for one-half the average genetic change per sire generation
of the trait under consideration. At the seme time, the
difference between the trait mean of animalS whose sire be—
longs to a particular generation and that of those which

8lre belongs to any successive generation show an sppro-

ximate value for half the genetic i.nprovo;nent that occurred
between the two generations. '

In the third method, the same data were nnalysod ac—
cording to the following linear model: |
! . (¥odel 5)
Where: .

Ty 4x is the kth observation of the 1jth subclass F
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is the 1inéai- regression coefficient of the milk -
prodﬁc’cion treits on the genmeration number of
buffaloe cow | , | ’ '3
X013 1s the gemeration number of the buffaloe cow for
the corresponding Yijk record and

X is the mean of xzt;i'
The rest of symbols were as defined before.

The regression of the year means as derived from
model 5 on years approximate the environmentel trend while

b2 expresses the genetic trénd per generation.

~ All factors included either in the model of evaluat-
ing the non-gemetic factors inrlumin_g the studied milk pro-
duction traits or those of evaluating the phenotypic and ge-
netic lmprovements were assumed t0 be fixed except the error

teras. Restrictions imposed on these models to obtain a

unigue solution for the least squares equations were 3

Zr‘ = Z."ﬂda %’tksggka%s.k=0.0

Data of the normal records of the first lactation of
all buffaloes mamtained in the bherd during the period of the
study (1960-1980 inclusive) were first snalysed sccording to
model 2 to obtain .. the constants needed for correcting the
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data for '1’:he' effects of year of csalving, season of calving
and age at lst calving. Recrords of buffaloes with unknown
pedigree were excluded from tte .data before fhe analysis was
undertsken. The data were corrected by using the least

squares constants obtained as described above and were sub=
jected as one set to the least squares variance-covarisnce

analysis according to the following model presented by Becker
(1975).

Where :

Ty; 1is the adjusted performence of the jth buffaloe born

to the ith sire 3
U is a general mean which coxprises effects that were
common to all buffaloes in all the sire groups 3

8y 1s an effect common to all performances of buffaloes
born for the ith sire and
o5 is the uncontrolled environmental and genetic devig-
tions attributable to individuals within sire groups.

All effects in the model are assumed to be random
normal and independent with expectations equal to zero.

Component of variance were calculated according to the
! following formula

Source of varisnce d.f. S.8. M.8. Expected

Between sires =1 88 S o .’ ¢k i.

s s
Between buffaloes ' 2
(progeny)/sires n=s &8, M, o3
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Where:

8 is the number of sires , H

k is the coefficient of the mean number of buffaloes
(progeny) per sire group | ;

n ~  1s the total number of buffaloes (buffalo"reclords)'

nsi_ is the between sire mean squares

M8 is the between buffaloes (progeny) within sire

mean squares o 3

6 g- is the sire component of varisnce estimated from
the analysis of variance as (IBB -use)/x and

3 f 1s between buffaloes (progeny) within sire component

. of variance.

-Herltabllity estimate (ha) was calculated according
to the following formula:
h? = A °§
6 2 o E

s’

The standard errors of heritability were estimated according
to the following formula presented by Backer (19?5).

8.8. (1) = & \J 2(n-1 (1:223 [i ¢ (k=1)t
wheve = (n-s) (a-1)

8.8, (b®) 1s the standard error of She heritability estimate.
%' is the intre-class correlation snd esquals 0'2 /
(oz +52) and n, k and s were defined previously.
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Components of covariance between any two traits
were obtained according to the following formula:

Source of variance d.t. SCP MCP Expected mean

cross-product
Between sires s~1. SCP, MCP,  Cov, + k Cov_
PormemSiialoe s aw, wE, oo,
Where:

lﬂ;l"5 ,18 the between sires mean cross product of the two

traits 3
HCP, is the between buffaloes (progeny) within sire mean
. cross product of the two traits 3

Cov_ 1s the between sires component of covariance of the

two traits estimated as (MCP, - NCP,) /k ' - and
Cov, is the between buffaloes (progeny) within sires com-
ponent of covariance of the two traits.

The remaining aymbols were as defined before.

‘The genetic correlation coefficient between any two

different traits studied (rG) was estimated using the follow=
ing rformulas
Ty= & Cov, ' = Cov

\ !4 oZ. 402
‘1 .2 ' d‘l. O’.a
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Where:

T 1s the genetic correlation coefficient between any

2 traits | _ - H
2 .
g 8, is the between slre component of variance of the
1st trait | | and

o2 ig the between sire component of variance of the
8, _ _
g trait.

The remaining symbols were as defined before.

The stendard errors of the gemetic correlation
coefficient were computed accoi-ding to Robertson's appro~
ximation method (1959) as follows:

8B (rg) = 1 - =2 N ) . 5.5 (3
e :

\[‘1?-_' EEES

8+B. (b2) 1s the standard error of heritability estimate
of the lgt trait 3

Where:

8.3, (b2) 1s the stendard error of heritability estimate
of the 2pd trait;

n?. is the heritebility estimate of the lst trait and
ni is the heritability estimate of the 2pd trait.

The phemotypic correlation coefficienmts (rp) between

any two traits were calculated by emplaying the following
formala: :
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r,= Cov, + Covg _

\J (c's + 0:343 (;73 + o’f_;

1 1 2 2
Where: |
T, 1s the phenotypic correlation coefficiept between
- and 2 tralts. 7

o’il 1s the between buffaloes (progeny) within sire com-

ponent of variance of the lst trait.
o fz is the between buffaloes (progeny) within sire come

ponent of variance of the 2nd trait. and

The remaining symbols were as defined before.
The standard errors of the phemotypic correlation

coefficients were estimated as :

2
8.5. (v,) = 1-3

N o

Ihare:_ |

S.E. (rp) 1s the standard erraor of the phenotypic correla-
tion coefficient and _

n is the total number of buffalces.

The remaining syabol was as defined before.
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IV. RESUL®S AND. DISCUSSION
A. NONGENETIC FACTORS INPLUBNCING MILK PRODUCTION
1. Initial Milk Yield

The loast squares mean of the initial nilk Yield
taken em the dasis of the 13t 70 days of lsotation was
608.9218.59 kg (Table 2). This mesn is clese %o that
olmnu on the same besis by Meurad (1978) fer three
herds lecated at Mehallet Meusss, 5ids and Gimmesa

(540.842.79). Alse, it is im the neighborheed of the
nesn estimated on the basis of the lst 60 days of lscta~-
tion Wy Belimen (1976) for buffalees of Mehallet Meusss,
Bids, Gimmesa snd Gisa Experimental Stations (485.645.3)
end by Ashmewy (1961) fer buffalees of the ssme stations
(471.8243.28). DBedeir (1965) with buffalees at Sakha
sand Sids as well as Salem (1983) with buffalees of Hehal-
let Neussa considered milk productiom of the firss 90 doys
of lactation as \he initied milk yield. The mesn inttiel
ilk yield wes found te be 630,44 865 kg by the fermer
investigater and 653.47¢8.84 kg by the latter ane El=Irism
(1961) estimated the sversge milk yield of the first 3
noaths of lastation $0 Do 376.70¢8.48 kg fer the 13§ les-
tmm 590.75¢6.27 kg for lestatien from 250 wp te the
84 - KleChatis (1981) esleulabed the mnnn-ui'
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Table (2) : Least squares means, standard errorsand
. Duncan's test for factors influencing
initiel milk yield (The 1gt-70-days) of !
base population.

Classifi-

X or b +8.K.

6120‘&19.55 a
608, 9“21023 a
622.09421.22 a
592.09319.90 a

1%021327.32

346.88422.13 b
"92.81"'1909“- [+
577.06421.16 4
626.31424.15 o
699.,9%3+28.39 1
750.4 33093 4
738. l.52 1
766.26 a2 f
393-29'?5‘--‘3 g

10.66¢ 1.01

cation Neo. x or b4S.E. g;;_:i;n— Ro,
Overall mean: Sepason of calving

Year of calving Winter 231
8pring 199
1962 20 343.74439.85 Bummer 179
B e amm

1965 83 472, 23.98
1967 100 627.00$21.03 ﬁ 176
1968 101 667.08420.70 172
1969 72 638 +2l .81 ath 117
1970 56 .gaz; 5%h 76
1971 33 720 .01 % 55
1972 39 755.41%27.86 39
1973 28 683.u0+34.33 8%k 26
1974 17  692.42t41.30 9%h 20
1975 19 717.05:43.29 10%h or 30

more
1976 8 788.93+62.67 )
1977 10 551.84+462.36
1978 6 558.61472.31
1979 3 519.814-107.«6 !5!

5.0340.005

Within each classification means bhaving the same letter
differ non-significantly from esch other, otherwise thq

do (P < 0.05).
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the 13t 100 days of lastation fer buffalees of 2 herds
located st Alexsndria snd Mehallet Newssa o be A0 4e
17.92 xg and 462.144.82 kg, respestively.

Iear of galvipg:

| Results preseated in Tebles 2 snd 5 reveal thad
initial milk yield vary with year of preductien and the
differemces were statistically highly sigmificsas (P <
0.01). These results sgree well with these of Solimsm
(1976), Moursd (1978) snd Ashmewy (1981). Rl-Irisa (1981)
reported similer fimdimgs for the effect of year of calve
ing om milk yield of the lgg 3 memths ef either the firss
Mtation\ or subsequeats wp to the 8t)h. Ailse, Bl-Shafie
(1981) noticed that %he 1lgi 100-dey milk yield of 2 herds
rmuumummnm-uvmum
cantly with year of ealving. -

Iur-of-onlv:lu offects comtributed 12.0%% -to
~ the total varisnce in the initial ailk yield (!a_blo S)e
This show that yesr of cealving was a comsidersble source
of variation in imitisl milk yleld. Moursd (1978) amd
Ashmewy (1981) showed the ssme findings. They noted that
differences in initisl milk yield dwe te year—ef-calviag
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effects were responsible fer 11.8 and 7.9% of the sosal
varisnce, respectively. Also, Bl-Iriam (1981) feund

that year-of-calviag effects ea milk yield ef the 1gh

3 months of lactation were comsidersble snd ssceunsed

for 60.27 and 31.9% of the tesal varismce in firss les-
tation amd in those from the 2pd to the an.' respectively.

Sqegon of salving:

Results of the amalysis imdicate that the sver-
age imitial milk yield differed slightly with seasen eof
the year, (Table 5), the differences were non-siganifiocsat
and ascounted for only 0.22% of she tetal variance. The
least squares um-huod that susmer calvers produced
the highest iaitiel milk yield comnpared with calww
ors of she other three seasons. This observetien agrees
well with findings of El-Iriss (1981) ea milk yield ef
the 13t 3 menths of lactation, but is net in agreement
with findings of Soliman (1976), Noursd (1978) and Ashmawy
(1981) who reported that the highest initisl milk yield
was obtained from dbuffaloes calving in winter. It alse
| differs gpop the results of Asker sad Bedeir (1961) whe
found that buffalees calved during sutummn produced the ini-

tial milk yield at its highest level when compsred with
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those calving during axy esher sesson. In $his rese
poct, Ragab gt al. (1973) found that buffalees calved
in sutumn and winber started their lactations at a
higher level of milk production sham those calved ia
spring aad swmmer.

In disagreement with result of this work, Seliman
(1976), Mourad (1978), Ashmawy (1981) Rl-Irian (1981) snd
Balem (1983) reperted that effects of seasen of calving
a iaitial milk yield was stetistioally highly signifie
‘cant. Solimsn (1976) foumd that these effects werse res—
Ponsible for 8.3% ef the tetal varieance of this treif,
which seem to be important. El-Irisa (1981) shewed that
season effects sentributed  39.73 « 41.41% e the tetal
vuimoﬁnﬂkﬁohdthlﬁ}mmmulm
than obtained by Solimsn (1976). However, Meuwrsd (1978)
and Ashmawy (1981) observed that the cemtributics of these
offects to the tetal varisnce of initial milk Yield was
very 11-1’;.((0.75 and 0.53%, respectively).

. l:l.’focta of season of calving em imitisl milk y:l.old
as stated lv Ashmawy (1981) may ba due to type snd smount
of feed availadle snd t0 varistion ia m:lrmtd tempeow
rature snd hweidity during the different seasons.
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N . 5 l
Initial milk yield increased, en the aversge,

frem the lgt lastatien wp to the 7%k, slightly desressed
in she 8%}, imcreased again up $o the 108} (Tsdle 2).
These results show s general tremd imdicsting the imew
resse of imitisl milk yleld with sdvance of parity wp %o
the 104). Acoordingly, the pesk of imitial milk yield
was resshed in the 10%h lactation. This is quite diffe-
rent then the results reperted by different imvestigaters

working ea Bgyptisn butfalees. The imitial milk yield

ettained its pesk in she 7§} lsstatien (somm,lm

and Ashmawy 51981), in the 5ih lastation ( Mowrsd, 1978)
and in the 4%h lactatien ( Balem 91983). Raged g% al.
(1973) indicsted that milk yleld during the ascending
Phase of lastation (imitial milk yield) resched its mexi-
mm in the Sth lastatiem.

Resulss of the snalysis gave san evidence that
parity effects em initial milk yield were highly signifi-
cent (P < 0.,01) and sccounted fer 24,608 of the tetal var-
iance. Ceupling these findings with those obtaimed for
the effects of the ether factors included in the model
of snalysis (Tsble 5), it could be stated that parity was
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the mest important fsctor infiuencimg initisl milk yleld,
Selimsn (1976) snd Ashmewy (1961) ceme to the same finde
ings. They found that perity effects ea iaitial milk
yield were statistically highly significsat (P< 0.01)
snd that most of the variance caused by the facters they
studied was contributed bty parity effect (33.1% by Soliman
1976, snd 33.72% by Ashmawy, 1981). In this respect,
Noursd (1978) snd Salea (1983) proved that parity effects
- ware comstituted highly signifiocant(pD.0I) source of variatio
iz initlal milk yieldMoursd (1978) found that parity was
mpouiﬁlo for only 5.57% of the tetal varisace ia imi-
$1el milk yield of buffsloes studied. Also, Bl-Irias
(1981) studied the effects of parity em milk yield ef the
£irst 3 menths of lsctation. He found that milk yield of
this peried varied significsntly sad the differences ace
counted for 31.96% of the tetal varisnce. Ashmewy (1981)
. atribitedthe effect ef parity on imitisl milk yield to the
incresse in weight and sise as age sdvsnced causing '
imcrease of the sbility of the smimal to- increasing its
productica smd/or developing the secretory tissus in the
wider with sdvance of the order of lactatien wntil it rea~
ches full development. '
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Age st galving: ' ! :
The linear smd gquadratic regressien eceefficients
of imitial milk yield on age at calviag fer buffalees
of the present work were found to be 10.66:1.01 and
~0.03£0.05 kg/momth, respecsively (!iblo_-‘!); The ansly-
sis of varisnce proved that these estimates were highly
significant (P<0.01) as shown in (Tsble 5) These fimde
ings revesl the dependence ef the initial milk Jield e
age of the buffaloe st ulv_:l.n;._m;alummw
Noursd (1978) and Sales (1983) in the Egyption buffaloes.
Nourad (1978) imdiceted thas the limear snd quadratic
regression coefficients of initial milk yield ea age(3.82
and ~0.12 kg/month, respestively) were highly significens
- (P<0.01). Salem (1983) reperted a highly sigaificent
(P<0.01) linesr regression ceeffioleat of initisl milk
Yield en age at calving being 1.02 kg/memth.

‘Bstinstes of both limear and guadratio regression
coefficient of imitial milk yield em age st calving |
Tevesled the curve-linearity effect of age ea iaitial milk |
Yield which was proved by most workers ea Egyptisn buffe~
loes (Bedeir, 1965, Ragab et gl., 1973; Solimem, 1976;
Nourad, 1978; El-Irisn, 1983, Ashmewy, 1961 and Sales,1983).
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2.8ix NontheMilk Yield

Milk yield of the firet six memths of lacta-
tion averaged 1115.43430.54 kg (Table 3). This osti-
mate is lower tham 741.56412.40 kg o'btahod by El-Irisn
(1981) when eonsidering the 1as J lacsation. At the same
time 1t 1s close £0 1062.5447.40 kg obtained by the seme
author whem considering lactations from the 2ad wp to
the 8th. Also, close to 1320.7437.46 kg was found by El-
Chafie (1981) for the herd of Alexsmdria Universisy.
However, the present mean is higher than thet reported
on Mehallet Moussa buffalo (873.339.34) by the seme su~
thor. The two estimates of n-Ohn:t:lo was calculated on
the basis of the 1st 200-day milk :‘Lold.

Tear of oalvigs:

The aversge milk production of the 1st 6 months
of lactation (not more tham 174 days) changed from year
to anothex dnring the poriod-ot" the study (Tedle 3).
Di:treremou in 6-month milk yield due to Year-of-calving
effects were utatiltically h!.gh:l.y signifiocant (P<0.01)
and eccounted for 10.88% of the total varisnce (Table 5).
These ti.ndings are in consistency w:lth those obtained in
the present utudy Irhcn d:uli.ng with initial (1,3-70-4.;)
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Table (3) : Least sqQuares means, standard errorsand !
Duncan*s test for factors influencing 6~
aonth milk yield (not more 174-day) of

. base population.

cation No. xorbd ¢ 8.8, fication No. X or b 4+ 8.E.
- Overall meap: 888 1115.43330.54 Season of oalvimg
Y of calv H : ) Winter 231 1093.8 32.12.
"%’W‘Mao 831.9§§5.45 Spring 199 1137 g;u.a'h
1963 93 989.934A43.40 Bummer 179 1136.60434.85s
%32; g; 892.#%&1.63 Autumn 279 1094, 38332.69;
mm:
19686 108 1023.59136.
1967 100 1136.04434.55 1gt 177 856.10444.88a
1968 101 1178,7 <01 176 927.8 «36b
1969 72 1177.7%35.84 172 1026.69432.76¢c
1970 - 56 1250 Al i 117 1040.M4+34,76¢
1971 43 1297.22¢82.74 76 1063.89139.68¢
18 B SRl B 3 Hnimess
1974, 17 1217.04367.86 6th 26 1216.85 08,510
1992 '3 100:0% 005055 Bth or 39 1oaS:Z2l0-2d
P . r P P
1977 10 1081.4 ‘102.45 mnore e
1978 6 1027. 18,79 ssl
- 1979 3 1205.95§176.53 on gge «28+ 1,66
: _ . |
- On. age . 01

 Within each classification means having the same letter
differ non-significantly from each other, otherwiase they

do (P < 0.05),
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milk yield. In agreement with the presemt results, ElL
Chafie (1981) found a significant tremd for the effect

of year-of—cal#ing on 200-day milk yield. 4lso, El-
Iriem (1981) found that year-of-calving affects on the

1st 6~month milk yield of the 1st lactation were highly
significant and at the seme time contributed the highest

to.ita total variance when compared with the other factors

studled. However, the same author foumd that year of calv-
ing did not show sny significamt effect on the 1lst 6-month

of lactation when dealing with lactetions from the 2md to
the 8th.

Season of calvipg:

The least squares means presented in Table 3 in-

dicate that milk yield of the lst six months of lacta-
tion varied with season of calving and that the maximum

yield during this period was recorded by spriag and. summer

calvers., These means also revealed that spring and

sunmer calvers excellgd autumn and'winter calvers in
this respect. Similarly, El-Chafie (1981) reported that
summer calvers produced higher 200-day milk yield than

winter calvers, In disagroement with these results,




108.

El-Erien (1981) found that winter calvers recorded
the highest milk yleld during the 1st 6-months of !
lactation snd that winter and spring calvers produced

ROore milk than summer and auﬁnn ocalvers,

Effect of season of calving on milk yield of

the 15t 6 months of lactation were not sisnificent
and sccounted for anly 0.32% of the total verismce
(Table 5). This observation lead to state that season
of calving was a negligible non-significant source of

veriation in milk yield of the lgt 6 months of lactation
for snimals studied. This is similar to what reached
in the present work duling with initial milk
yield, The present results sre also in sgreement with
the low ‘seasonal variation within herd in 200eday milk
yield observed by El-Chatie (1981). 1In this respect,
El-Irisn (1981) found that Season-of=calving effects
were non-significant when dealing with the 15% lactation
but highly significent and acoounted for 21.5! of the
totsl varisnce when cons:ldcing lactations from 234 up-

- to the 8th.
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Milk yield of the lst 6 months of lactation

varied .':lth parity snd showed a tremd indicatiag the
increase of milk yield with sdvance of lactation

Bumber from the lst to the 10th (Table 3). This

trend was sﬁurally obtained in this work when dealing
with the non-genetic effects influencing initial milk
yield, El-Irian (1981) with Egyptisn buffaloes obser-
ved that the aversge milk yield of the lgt € months of
lactation increased from the 4 and 5th lactations

and fluctuated thereafter. However, Maymone (1§l»2)
with Italian buffaloes reported that the Gmonth milk

Yield increased with advance of lastation sequense till

its maxinum was reached (at the Ath lgctation) them’
declined thereafter. '

Data enlisted in Table 5 showed that the effects

of parity on u_lk_ Yield of the ig 6 menths of lactation
~ were highly significant (P<0.01) snd contributed vo 1ts

total variance by 5.38%. In sgreement with these ree
sults, El-Irian (1961) found that parity effects on milk

Yield of the same period was highly significant but
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acocounted for a much higher pPercent-age of the totfal var-

lamce (66.1%). These findings are consistent with
those obtained in thisg study snalysing the data

of imitial milk yileld whick proved significance (Table
_5).

AEe st calv

Results of the snalysis presented in Tables 3
and 3 showed a mon-significant estimste for the lineer
Tegression coefficient of 6-month milk yield on sge of
lactating buffaloes at calving., At the ssme tine, they
indicated that the quadrasic regression coefficient of
the same trait on age at calving was =0.02 kg/aontk spd
significant (P< 0.05)., Estimates of both regression
coeﬂi&i&ta. although wu?o not highly signifiocant, Yot
they refer to the curvelinearity effects of .go on 6-
monthk milk yleld as observed when donl:lng with :Lnithl

milk yield in this work,
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3. 305edsy milk yield

The least squeres mean of the 305«day milk
‘yield of buffaloes of the present study was 146l.4s
53.9 kg (Tsble 4), This mean is higher than 1004.3
kg calculated for the lgt lactation by El-Tawil et gl.
(1976) in a herd of Egyptiamn buffaloes, but lower than
1552.7 kg calculated for tha‘ 2nd lactation by the same
suthors in the same study. El-Irisn (1981) with Egyp-
tisn buffaloes, reported lower aversges for 10-momth
(305«day) milk yleld of the first lactation, they ran-
ged botinn 1015 and 1098.96 kg, the same author in the
iuo study found that the averege of 10-month milk
Jield for lactations from the 2nd up to the 8th ranged
between 1500.59 and 1503.53 kg, which lies 1n the
neighborhood of the prouht estinate, The present esii-
mate of the aversge 305=dsy milk yleld is also less
than those reported by Asbmawy (1981) sad Salem (1983)
for the Egyptian buffaloes (1998.69 and 1880.18 kg, res-
pectively); that obtained by Roy Choudhury (1970) for |
‘the 1st lactation of the Italian buffaloes (1695 kg)
and than those reported by Singh et al.(1967) on Murreh
burfaloes - considering 300-day ailk yiglq for
summer, r#iny and winter seasons (1707.7, 1951.7 snd
1760.8 kg, respectively). Also, Dessat ot al. (1966)
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Table (4) : Least squares means, standard errorsend ’

Duncen's test for the factors influencing
305~day milk ylield of base population,

Classifi-
cation

" Classi-

No. X or b 45.E. fication No.

; or » :SQE-

Overall mean:

Year of

1962
1963
1964
1965
1966
1967
1968
1969
1970

888 1461.40353.91 Season of calving:

3 Winter

20 1084.744115.54 Spri
93 1{07.8'??6.60 Bnnsp ox
82 1 73.48 Autuzn
83 121510055 Parity:
108 1286.89+64.42 Ts
100 1417.05¢60.99 %
101 1473.31+60.03
72 1501.00¢63.25 A%h
56 1596.62:6‘?.79
;g i;;g.l 5.43 2]
8th

%g %3052 3199.76 'EE
8 15552 a1: ?{m

3 1675.494311,.58 Guadr:

10 "41-6 83 MW
6 1211.044209.66 o axe 3.04:2.93
0 MEI'GO8810

231

199
179
279
177
176
172
117
76
25
39
20
30

1425.27456.69a

1535.35461.5
1873, 35561 23ab

1412,68357.69a

1”8 . 77:79 «2ladb
1216.82+64.18a
1481, 57 «.83ab
1408.76461.
1381, 70 .02ab
141l. 2+308b
1481. 98.37b4
1491 .13+120 .40k

1446.994140.,404
1704-;?15‘7 «96al

$340.01

Within each classification those mesns followed by the same

letter do not differ significently from each other, other-
wise they do (P £0.05),
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gave a higher estimate for the aversge 270-day milk
ylela of Italian buffaloes. (1699 kg). Agrawals '
(1962) with water buffaloes, in Indis, Singh end

Degal (1962), with Bhadawari buffsloes snd Dutt et al.
(1965) with Murrah buffsloes estimated the aversge |
305-day milk yield as 3016 1b (1368 kg), 2756.3 1lb.
(1250 kg) and 1436.2 kg, respectively which are not
considerably different from the preaoni: average.

The aversage of the total lactation milk yield

in the Egyptian buffaloes was estimated to be 3792.6 1b

(1720.3 kg) by Ragsb (1945), 1720 kg by Sidky (1951),

521 gallons (2363.2 kg), by Hilmy (1954), 2052 kg by

~ Regab et al. (1956), 3822 1b (1733.7 ke) by ariri (1961),
- 48B8.4 gallons (2215.4 kg) by El-Kimsry (1966), a421 1b =

(1098.2 kg) for the 1st lactation amd 2626.0 1b(1191.2

kg) for the 2nd lsstation by Shakin et gl. (1966), 390

gallons (1769.0 kg) by Alim (1967), 2980.9 1b (1352.1

- kg) by Shalash et al. (1968), 1320-1760 kg by Kl-Itriby

(1972), 1745 kg by Pabmy et al. (1975), 2151.1 kg by

Soliman (1976), 1868.5 kg by Mourad (1978), 445.7 gal-

lons (2021.7 kg) by Alim (1978), 2097.0 kg by Ashmewy

(1981) and 2154.6 kg by Salem (1983). The same average
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was estimated for Murrah buffaloes as 2815.96 1b
(1277.3 kg) by Kehli snd Melik (1960), 2340 liters

(kg) by ZTomar and Tomsr (1960) in Pakistan, 2923.3 1b
(1326.0 kg) by Bhatnagar ot gl. (1961) 1580 1liters (kg)
by Arors and Gupta (1964), 4205.0 1b (1907.% kg) by
Sankunny (1964), 3508.4 and 3982.2 1b (1591.4 snd

. 1806.3 kg) by Venkatsratnan and Venkayya (1964a & D),
3106.8 1b (1809.2 kg) by Dutt et gl. (1965), 2684 1b
(1217.5 kg) for the 1p; lactation and 3227.6 1b (1464.0
kg) by Bekhon and Gehlon (1966), 1850.4 kg by Singh and
~ Bingh (1967), 1983 kg for the lst lactation amd 2117 kg
for all lactation by Polihromov (1969), 1495 kg by
Gurnani snd Ngerceakar (1971), 1577 kg by Raisada ot sl.
(1971)5 1710 kg by Rent ot gl. (1974), 1921.3 kg by Lall
(1975), 1491.1 & 1476 kg Gurmeni ot gl. (1976 s & b)),
1647.3 k& by Basw and Ghai (1978), 1867.4 ks by Kumar
and Bhat (1978a) 1550 kg by Balachsndrsm (1979) in Srie
lanks, 1388 to 1855 kg by Bhat (1979), 1387.9 kg by Ghlen
(1979) and 1540.6 kg by Nagarcenkar (1979). Total milk
yield was found to aversge between 1172 and 1756.8 kg
for_oi:h_er different Indien breeds (Dave, 1938; Goswemi
and Nair, 1965, Raut, 1977 and Bhat, 1979). For the
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are the reflection of differences in lesctation num-
ber and/or in the amount of Tecords per each lacta-
tion.

Year of calving:
| The 305-day milk yield of buffaloes of the pre-
~sent work varied with year of calving (Table &), the
differences were highly significant (P<0.01)_ (Teble
5)e This is in fair sgreement with results of Abdelw
Asiz, and Abdel~Ghany (1978), Abdel-Aziz and Hamed (1979)
and Ashmawy (1961) on 305-day milk yleld and with fina-
ings  Alim (1967), Bagab ot gl. (1970), Soliman (1976),
Nourad (1978), Abdel-Asis and Abdel-Ghany (1978), Alim
(1978), Abdel-Asiz and Hemed (1979), Asbmawy (1981) end
El-Irisn (1981) on total milk yield, all warking om the
Egyptian buffaloes. Similarliy, E1-Chafie (1981) with
2 herds of Egyptisn buffaloes noticed that 300-day milk
yield varied significently with year of calving. Year
of ecalving effects were also found to be a highly signi-
ficant source of variation in milk yileld of the Indisn
buffaloes (Singh and Dhillom, 1975, Kanaija and Balaine,
1975, Basu and Ghai, 1978a, Bhat and Patro, 1978 and
Kumar and Bhat, 1978b). On the other hand, Mokhtar
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(1971) in Egypt, reported that year of celving showed
non-significant effects on milk yleld of lgt lactation

produced by dsughters of his buffaloes.

In the present study, differences due to year

of calving effects in 305-day milk yleld sccounted I°T

5.75% of the totsl variance (Table 5). _~,-Pear1ng
in mind the highly significant effects of year of calv~
ing on initial, G-month and 305 dey milk yield as well
as its sizable contribution ¥© varismces of these traits
a8 shown in Table 5 it could be stated that year of
calving was an important source of varistion in milk
yleld of the different stages of lactation studied . In

agreement with the present results on 305~dsy milk Jiela,

El-Kimary (1966), Alim (1967 & 1978), Mourad (1978) ana
Kl-Trian (1981) showsd that differences in year in total
milk yield of Egyptian buffaloes were of pronounced mag-
| nitude. However, studies of Ashfaq and Mason (1954) on
Pakistani buffaloes and those of n--at'gglgl,'(lgse) on

Italian buffaloes claimed little effects for year of
calving on total milk yield.




II93

Season of calving:

Season means, given in table 4, Teveal a tremd
indicating that spring calvers recorded the highest
305~day milk yleld when compared with calvers of the
other three seasons of the year. This is in consis-
tency with findings of Soliman (1976) and Ashmawy
- (1981) who observed that buffaloes calved in sprimg
showed the best performance for 305-day and/or total
lactation milk yield. El-Tawil ot sl. (1976) and
Nourad (1978) showed that cslvers of months from March
to August (spring and summer) produced more milk tham
those calved from September to FPebruary (autumn and

spring). Salea (1983) lhmud that summer calvers were

the best producers for either 305-day or total milk
yield. His results were in accordance with Zaher(I944)who

observed that summer calving was favourable for milk
yiold than winter calvings. However, Bidky (1952),

Regeb ot gl. (1952) and Ragsb and Sourour (1963) indi-
cated that autumn snd winter ealvers produced more milk

- Yield then spring and summer calvers. In this respect, . |
Remal (1956), Khishin ot al. (1968) , Solimsn (1976)and
El-Irisn (1981) gave evidence that winter calvers sc,ozfod-
higher average milk yield then summer omes. Abdel-Azis
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and Hamed (1979) Teported that sutumn calvers (Sept. -
November) produced the lowest milk compsred with those
calving in the other seasons. El-Chafie (1981) found
that summer (March-August) calvers had higher 300-day
-milk production than those calving during winter
(September ~ Februsry) season.

Seasonsl differences in milk yield of the Egyp-
tian buffaloes were attributed to differences in the
anﬂabnity of green fodder, weather conditions espe-
clally atmospheric temperature and managerial procedures
(Ragab et sl., 1954; Mokhtar, 1971 and Ashmawy, 1981).
Kamal (1956) noted_lthat a reduction in the milk yield
was induced by high stmospheric temperatures., Afifi

(1961) stated that the high milk production recorded by

: 'wi.nter and spring calvers of his Bt'udx Ray be aue to the
 suitsble conditions to which the smimals were subjected
during lactation. guch as plqw. of Egyptian clover,

mild weather and ﬁ;g unfavourable éondi.tions for tlie-spread
of diseases and parasites,El- Tawil et al.(I976)stated$hatdif.
ferences in dry matter comtent of the Egyptian clover
between early and late cuts wu of prino importance in

the effect of season of calving ron nilk yleld.
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Results presented in table 5 indicate that
dii'reronoos_ in 305-day milk yield due to season of
calving were highly significant (P<0.01) but sscoun
ted for only 1.28% of the total varisnce. Sinilarly,
Bl-Kimary (1966), Soliman (1976), Mourad (1978), Abdel-
Aziz and Hemed (1979) and Ashmawy (1981) observed that
season of calving showed highly significant effects on
milk yield of Egyptian buffaloes and were responsible
for a small percentage (0.3-1.6%) of the total variance.
El-Irian (1981) founda that Season of calving was a

h:lghly significant (P<0.,01) source of variation in
10-month (305~day) milk yield when studying the lacta=
tions from the 2nd to the 8th. The significent effects
of season of calving were also reported on milk yiela
of Pakistani buffaloes (Ashfaq and Mason, 195&). Nurrah
buffaloes (Goswami snd Neir, 1965) and of Iteliem bufe
Taloes (RoyChoudhury, 1970 and Roy-Choudbury snd Deshe
mukh, 1975)«. On the other hand, season of calving was
found to be a non-significent _source of variation ia
305=day or total milk yleld of the Egyptian buffalces
(Alim, 1967; Ehishin ot &l., 1968; Xl-Tawil ot a].,1976;
- Abdel-Asis end Abdel-Ghany, 1978; Alim, 1978, KleIrisn s
1981 with the 1st lactation only, and Sslem 51983) and
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of Murrsh and other Indisn buffsloes (Venkayya and
Ansntakrishnan, 1967; Venkataratnan apd Vankayyas, '
1964, Singh and Singh, 1967; Gopalan et al., 1971
Raizada et al., 1971; Kanaujia and Balaine, 1975;
Basu and Ghal, 1978a and Kumar and Bhat, 1978b).

The non-significant effects of season of _
calving on milk yiold observed in most of the work on
Egyptisn buffaloes may attributed to the mild weather
that prevails during months of the yea;r and the rea~

songble standard feeding under which apimals are maine
tained all over the year (Asker ot al., 1958) or due

to the fact that all herds studied were el ther commerw
cisl or experimental whioh are well fed or kept under

Tavourable condition (Xhishin et al., 1968).

Parity: - _
Regnlts of pexrity effects showed that the 305

day milk yield increased from the 18t lactation up to
the third, decreased fron the 3rd to the sth, increased
again up to the 8th, decreased in the 9th and increased
in the 10th lactation (Table 4). These observations in-
dicate that the 305«day milk yield fluctuated with ad-
vence of lactation squence but sl_wlred in general, an
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ascending trend. In this respect, Ghaxy (1953), ,
Regab ot al. (1953), Hilmy (1954), Afifi (1961),
Bedeir (1965), Soliman (1976), Moursd (1978) and
Ashmawy (198)) with Egyptian buffsloes found that
the 305=~dey or total milk yield incressed with ad-
vance of parity till the mature yield was reached

and declined theroa:l.’tor. Singh and Desai (1962)

and Sekhon and Gehlon (1966) with Indisn buffaloes

as well as Dassat ot sl. (1966) and Roy Choudhury

and Deshaukh (1975) with Italian buffaloes showed

the ssme trend. All thése results reveal the cupve-
linearity of the effect of parity on milk yield of
Egyptian, Indian and Italian buffaloes. The inc-
resse of milk yield with the advanoce of parity %ill yeaoh-

ing the pnk of production was indicated to de a result

- of growth in size of the lactating female and the

greater digestion cupacity (Hilmy,I958).ScilmsméI976)noted
thet the major reason of that increase is due to the

_ advance of age whish is accompanied iy . the development
of physiological functions and growth of the udder capa~
city until the snimals arr:lve the mature age a;nd weight,
Ashmawy (1981) attributed such increase in milk yield
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-

to the full development of the animsl's body welght
and size which is associated with the increase in the
size and function of the mammary glands as well as
digestive, circulatory and other body systems. ‘The
same suthor added that the smount of feed inteke snd
feed utilization, therefore, is greatly increased and
This 18 assocliated with increasing the officliency of
milk synthesis and secretion of the udder glandular \
tissues. The decrease of milk production with the advance
of lactation sequence after reaching the maximum pro-
duction was reported by Hilmy (1954) to be mainly due
to senility. Ashmawy (1981) stated that, after resche

ing the mature body weight and 'iizo. the physiological
activity of all body systems started to decrease and
the secretory tissue of the udder is partially degene-
rated leading to a decrease in the amount of milk pro-
duction, | | |

The mature total or 305=day milk yield was reac-
hed at varying lactations, from the 2nd to the 6th in
the Egyptian buffaloes (Ragab 2% gl., 1953} Hilmy,1954;
ALirs, 1961; Khishin ot al., 1968; Solimsn; 1976)Moured,
1978; Ashmawy, 1981} El-Irfem, 1981 snd Salem, 1983)
from the 3rd to the Sth in the Indisn buffaloes (Dave,
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1938; Agarwala, 1962; Singh and Desai, 1962; Sekhan
and Gehlon, 1966; Rao ef al., 1970; Basu and .Ghai,’
1978a, snd Kumar and Bhat, 1978b) and in the 6th
lectation in Italian buffaloes (Roy Choudhury, 1970).
Attaining the mature milk yield at different lsctations
by buffaloes of different herds of the same couhtry or
of different countries could possibily be dné to Adif=
ferences in age at first calving, length of 4ry period
and/or genetic differences among the Aifferent herds
studied as noted by Ashmawy (1981). Differences im

' mangerial procedures followed in these herds could be
added in this concern,

The least sqﬁaru snalysis of variance (Table 5)
indicated that parity did not show any significant ef-

Tect on the 305-day milk yleld and was responsgible for
only 1.28% of the total variance. Similarly, Gurani

et al. (1976) found that effects of parity on milk ylela
of Murrah buffaloes did not constitute a significant

source of veristion. On the contrary, Soiinh (1976),
Mourad (1978), Ashmawy (1961), El-Irisn (19681) and Sslem
(1983) with Egyptian buffaloes, found that parity effect :
‘on 305-day or total milk yield were highly significant
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‘and accounted for a considerabdble percentage (10,6~
) H

71.4%) of its tofcl variance. Similarly, Bhatnager
ot al. (1961), Singh end Singh (1967), Raizada et al.
(1978b), Basu and Ghai (1978a) and Kumar and Bhat

(1978b) indicated that milk yield of Murrah and other
Indian buffaloes was significantly affected by lacta-

tion sequence.

Age at calv
The linear and guadratic estimates of 305-dsy

uilk yleld were 7.04 and -0.03 kg/month, respectively
(Table 4). These estimates revealed that the effect

of age at calving on 305-day milk yield was expressed

- in a curvelinear péttorn such. as the pattern shown when
dealing with initial and 6-month milk J’ield (Table 2 &
3), The same pattern was also reported by Ghasy (1953),
Ragad ot al. (1953), Hilmy (1958), Afifi (1961), Soliman
(1976) and Mouraa (1978). The analysis of variance pre-
Sented in table 5 showed that both linear and quedratio
Tegression coefficients were significent r < 0,05).
This means that the 305-day milk yield was significantly
dependent on age at calving, The ssme findings were also .
reported in respect to total milk yiela by Alim (1967)
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and Salem (1983) in the Egyptian buffaloes; Igbalub-—
din ot al. (1970) and Mathur and Roy Choudhury (1971)

in Italisn buffeloes and by Singh and Desai (1962) in

~ Indian buffaloes. On the contrary, Nourad (1978)
found that both linear amnd quadratic Tegression coef-

ficlents of total milk yield on age at calving were

" non-significant,
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4. Lactation Period !

Leagth of lactation period is one of the most impor-
tamt criteria for the prediction of productive efficilemcy
of dairy amimels. The overall mean of length of lactatiom
period for the Egyptian buffalces used in this work averaged
501 8 days (Table 6). This average, when compared with
those indicated by different investigators is close to 301.0
and 304 2 days obtained by Bcdeir (1965) and El-Irian (1981),
respectively. It is longer than those reported by Ragab
(1945), Afifi (1961), Shahin et al. (1966), Khishin et al,
(1968), Mourad (1978) and Abdel-Aziz amd Abdel-Ghany (1978) -
which ranged between 241 and 291.4 days. At the same time, 1t.
is shorter thar those foumd by Khishinm (1951), Ragab et al.
(1953), Alim and Ahmed (1954) » Hilony (19548), Asker et al.
(1954), El-Kimery (1966), Alim (1967), El-Itriby (1974), Soliman
(1976), Alim (1978), Aahmawy (1981) and Salem (1985), which
ranged between 311 and 365.9 days.

Considering Murrah snd other Indian buffaloes, it
could be stated that the present sverage of length ‘of
lactation periogd, 18 ¢close to 300.4, 303, 303.8, 295.9
and 299.0 estimated by Rai (1966), Raut et al. (1974), Kan-
aujia and Balain (1975), Bhat (1979) end Nagarcenksr (1979),
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Pable (6) : Least squares means, standard errors and
Duncan's test for factors influencing
lactation period of base population.

Classifi- - Classifi- -
cation No. Xxorb 48.E. ocation No. X or beS.E.

Overall mean: 888 301.8+11.6 Season of calving?

Year of calving: Winter 231 309.0¢412.2 a
1962 20 274.2¢24.9 Spring 199 314.6413.3 b
1963 93 285.3t16.5 Summer 179 285.8413.3 ad
1964 B2 302,1315.7 Autumn 79 297.33 2.4 a
1965 83 306.5415.0 H&z:

1967 100 265.6+13.2 % 1?6 3&7. 3.8 s
1968 101 264.8413.0 172 332.6412.5 a
1969 72 2‘75.513.6 3th 117 314.%3413.2 a
1970 56 2B9.6+14.6 g% 76 311.1115.1 a
1971 43 304.5$16.3 55 308.9¢17.8 a
1972 39 350.9117.4 7%h 39 285. 21.2 a
1974 1?7 357. 25.8 9th ao 239. f‘
1975 19 321.%27.1 10%h or

1976 8 206.9439.2  more

1977 10 291.43439.0 EM%

1978 6 275.0¢45.3 on age -1,00140.632
1979 3 673

259.

M&s_&&
on age «005+0.003

Within each classification meens having the same latter
differ non-significantly from each other, otherwise they

do (P < 0.05).
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rolpoct:lvo:l.y, but it lemger than those roportod.h

Kohi snd Malik (1960), Bingh and Desai (1962), Vemlia~
Saratnan and Venkayya (1964), Geswami snd Mair (1965)
Gurasni snd Bimgh (1974), Shearms sand Singh (1974),
Tawarker snd Joher (1975), Gurnsni et gl. (1976a & »),
Basu snd Ghai (1978a & b) and Kumar snd Bhat (1978)
which raaged between 267.4 and 293 days. It 1s slse
shorter than these cslculated by Venksyya snd Ansmta-
krishnen (1957), Bhstmagar of gl. (1961), Ssakumny

 (1964), Lall (1975) and Reut sad Singh (1978) whish

renged from 312 $¢ 331.2 doys.

The aversge length of lscsation peried resshed
in this study is more ihen all the available mesas ob-
tained fer Italian buffaloes, 285.7 days by Defranciseis
ot al. (1969), 258.0 days by Rey Chowdhury (1970), 258.4
days by Deshmukh snd Ray Chowdhwry (1971) snd 275 Wy
Franoiseis (1979). '

~ Year of ealviag:

Least squaren mean of lactation peried differed

~ with year of calving, the differences were highly sigai-

ficant (P< 0.01, Tsble 6 & 7). This is in sgreement
with the findings of Soliman(I976) ,Mourad(I978),Alim
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(1978) and Ashmswy (1981) who reported highly signil-
ficant effects fer year of calviag om leagth of les-
Sation peried im the Egyptien buffalees. The seme
Tesults were alse reported by Ksmamjis and Belaine
(1975) in Italisn buffalees and by Jawarkar sad Jehar
(1975) and Basu and Ghai (1978b) in Murrah bwffalees.
However, Abdel-Asis and Abdel~Ghany (1978) with Egypt-
ism buffaloes snd XKumar and Bhat (1978) wisth Murrah
buffalees found that yesreof-calving effecss em length
of lacsation peried were not significamt. The signi~
ficant effects eof year of calving on length of lesta~
tion periocd was asorided ia Italy o differeatial mmtri-
tionsl and mesnagemsnt practices prwa:l.nt over d:lttorut
tines by Kanamjia and Balaine (1975).

Results of the mlym of varianse presemted
:Ln Table 7 showed that Joar—of«calving effects ceatriduted
by a small smount of the total variamce (3.388) . Similarly
yow-ot-oalvhc effects were taul $0 acceunt fer a lew per-
centage (o.llo 2,96%) of the total variance in length
of lactation period by Kansujia snd Balaize (1975), Soli-
man (1976), Moursd (1978) end Ashmewy (1981) working om
Italisn and Egyptisn buffaloes. In this respect, El-Irisn
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Zable (7) 3 Least square analysis eof varismce of
lastation period of base populatiem.

Source ef veriation d.f. MN.B, vs
Yoar of calving = 17 19245.2807 ™= 3,38
Besson of calviag 3 29056.3441 * 1425
Parity 9 9307.7815 0.40
Lin. Reg. on age 1 19632.2209

Quad. Reg. on age 1 18644.,6608

Residual _ 856 7822.4705 .97

x = P<L 0,05
= = P< 0,01 |
V % = Percentage of compoments of variasioas
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(1981) found that year of calving contributed 75.14
and 2,A0% of $he total varisnce ia lemgth of lactatien
period considering the 1st lacsation and lactasions
from the 2nd wp to the 8th, respectively. At the same
time, Alim (1978) reported. that year of calviag effects
constituted a pronounced source of iarintion in lemgth

of lastation period, it sccounted fer 6.7?’ of its total

variance.

Beason of calvimg:
Least squares means preseated in table 6 show that
spring calvers recorded that the lomgest lactation period
compared 'ith those of the other seasons of Joar.
They also reveal that summer calvers had the shertest las-

~ tation lemgth. In sgresaent with these results, Beliman

(1976), Moursd (1978) smd Ashnawy (1981) found thet the
Reximum lemgth of lactation peried was attained by spring

' calvers, while, Khishins ﬁ ale (1968) stated thet the

shortest lactatiom period was recorded by summer calvers.

In this respect, Sidky (1952) and Ragsb st gl. (1954) Lndica.
ted that sutvam and winter oalvers showed lenger lant-cuon
peried than these calved in summer end spring. llomt-

of Abdel-Asis and Abdel-Ghany (1978) and Selem (1983) showed
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that the longest lactatien was reasched by winter cale
vers while tho shortest by summer calvers. BEl-Iriaa
(1981) indicated that buffaloes cslved in autwmm gave
lactations with lenger periods than those calved in
the other sessons.

Effect of season of calving on length of lacta~
tion period were significsst (P<0.05) but sceswnted
for only 1.25% of the sotal varismce (Tsble 7). Im
line with these findiags, Solimam (1976), Mourad (1978),
Alim (1978), Ashmewy (1981) and Salem (1983) with Bgyp~.
tian buffalees reported that the differences ia length
of lactation peried due to season of calving '-m highly
significant (P<0.01). Bimilerly, Bhatneger ot gl.
(1961), Goswani and Nair (1965), Gurnsni g% gl. (1976a
snd b) and Basu end Ghai (1978b) with Marrsh buffsloes
snd other Indian buffaloes, repor¥ed significant effects
for sesson of calving on length of lactation peried. On
the comtrary, Afifi (1961), Vemkataratnan snd Vemksyya
(1964b), Knishin gt gl. (1968), Sharms snd Singh (1974),
Kanauji and Balaine (1975), Abdel-Asis and Abdel-Ghaxy
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(1978) sad Kumar snd Bhat (1978s) found that seases

gr calving 4id not show any significant effecs em
length of lectation peried in duffalees of di.ttomt
countries. Results of the present study showed ﬁat
sesson-of-calving effects although significamt, it \
constituted a mimor source of variation (Table 7).
This also was evidenced by Solimen (1976),
Alim (1978), Nowred (1978), Ashmamy (1961) snd Ele
Irian (1981) since they feumd that seasen effects were
responsible for 1.39 = 4.,61% of the tetal variance.

Paritys ‘
Length of lactation peried varied with parity,

it increased from the ls¢ %o the 234 lsssation smd
showed a general decresse theresfter with advence ef
Parity or lactstion nmmber (Tsble 6). In sgreemens
with these observatiosns, Bedeir (1965) found that lemgth
of lactation period imcressed from the lgk te the 2pd
lactation and showed, in general, a slight desresse
thereafter up to the 6%h lactation. Different tremds
fer the sffect of parity om length of lectatiom peried
were observed on the Bgyptisn buffaloes (Belimsn, 1976
Moursd, 1978; Ashmswy, 19681 snd Soliman, 1983), on Murrsh
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buffaloes (Bhatnegar ot al., 1961; Singh amnd lhui..
1961; Jewerker and Johar, 1975 and Besu and Ghai,
197%).

Observations of table 6 en bBuffaloes of this
work indicated that the lgt and 2nd lactations beaded
$0 have longer length than those of the subsequeat
ones. This seems to be in sgresment with results of
Ragsb o% al. (1953) who shewed that young duffsalees
had a tendensy toward lomager length of lsctatiom than
older omes. |

- Differences in length of lactation periecd dws
%o parity effects were non-sigaificsnt (Table 7). This
is in consistency with Vhis finding:of Ashmawy (1981) in
Bgyptisn buffaloes snd Gurnsni ¢t gl. (1976) in Nurrak
buffalees. On the contrary, uicn:l.ﬁ.cut parity effects
were reported by Bedeir (1965), Solimen (1976), Meursd
(1978), El-Irisn (1961) and Bslem (1983) in the Egypt-
ism buffaloes sad by Bahatnegar ¢t ale (1961), Jawarker
snd Johar (1975), Basu snd Ghai (1978b) snd Kumar amd
Bhat (1978a) in Murrah buffaloes.
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Parity effects on length of lactatioa peried
in buffaloes of this study were very limited sinse it
sscounted oanly for 0.4% of the tetal variatiea. Thig

uhmtuthtmmuﬂomu(lws) sad

Age ot calvipg:

The limear and guadratic regressien ceefficients
were -1.001 and 0,005 day/menth, respectively (Table 6).
The analysis of varisnce showed that age at calving dia _
not exert any significant effect on length of lastatiom _
pericd (Teble 7). These results indicate that sge at |
calving d1d not influence length of lackstien peried im
buffalees of this work. Afifi (1961) reperted the same
findings. He found that both limear regression of leagth
of lactation period om age sud the correlatienm ceefficiont
_were not significent. Ia this respest, fiadings of Regsb
et al. (1953) concluded that sge of the buffalee did mes
sffect lemgth ef lactation period to a grest extemt. How
sver, results of Balem (1983)indicated the importamce of
8g¢ in this respect. He reported that the regression
coofficient of length of lastation period was 0.945 n.nd

highly significant.
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B. PHENOTYPIC AND GENETIC IMPROVEMERT

Data ¢of normal first lactation records of Quffa—
loes of the herd under study from 1962 to 1980 were ana-
lysed to evaluate the phemotypic and the genetic improve-
ment in initial, 6-month and 305-dsy milk yields as well
as in length of lactation period. TFirst lactation records
were only used to avoid the confounding which may exiat
between the effects of year of calving and those of age of
buffaloes at different calvings and between effects of selec-
tion done after the lst lactation and sequence of calving
(Parity). Moreover first lactation records are free

from the effects of uncontrolled environmental factors that

may influence the successive lactations such as dry periog,

service period, calving interval,..... etc. As ment ioned
previocusly in materials and methods, the assumption that

there was no interaction between age at 1lst calving and year

of calving was made.

1. Phenotypic Improvement

To evaluate the phenotypic improvement in_milk'pro-
duction traits of the present stugdy, the normal first lacta-
tion records were snalysed by adqptins a8 linear modelAinclud-
ing the effects of year oi calving, season of:calving and

regression on age at first calving; the least squares anal-

ysls was used. Results oi this analysis are presented in
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taﬁies 8 and 9. The average amount of phenotypic improve-
ment per yeer was estimated by obtaining the regression
coefficient of year of calving means of the trait on year
numbef. The seme procedure was followed by Burnside and
Legates (1967), but the weighted regression of the least
squares constants of year of calving on year number was
calculated to provide their estimates of annual phenotypic

trends in milk :}ield and percent;%?f fat in Holstein Friesian
cattle. The average phenotypic improvement per generation

in this study was obtained by multiplying the average pheno-

typlc improvement per year by 6.2 which is the average gene-

ration inferval in the herd under study (estimated according

to the method applied by Asker and Ragab, 1951),

The least squares yearly means for the studied traits
reveal, in general, a steady progress from 1962 up to 1980
in initial, 6-month and 305-day milk yields, but showed fluc-
tuations with no consistent trend in length of lactation
period Table 8 and Figure 1. Differénces among yéar of calv=-
ing means adjusted for season of calving and age at firsf
calving (by their inclusion in the model of analysis) were
highly significant (Table 9). It is believed that the diffe-~
ience between the méan of any year of calving obtained in the

present study and that of ‘any other successive one gives a
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Table (8) t Least squares means, standerd error and Duncen's test for the factors

influencing milk production traits of the lst lactatlion.

Initial wilk 6-month milk 305-day milk Lactation
Classification Ko. ield yield (kg) yield period
Torb+5.E X orb +3.F Xorb+BS.B XorbdtB.E
Overall meant 1254 337.34t 2.76  767.49% 5.81 1134.42410.64  326.20% 3.04
Year of calving: :
1962 ' 20 271.56+19.73 604.71:41.63  881.81#76.16  321.30+21.80
1963 93 315.83+ 9.19  753.01$19.80 1137.26435.50  332.27:10.16
1964 102 302.10+ 8.73 690.71#18.43 1011.75433.72 354.94¢+ 9.65
1965 88 261.44+ 9,53 595.33#20.12  935.49436.81  354.77110.33
1966 9% 302.88+ 9.19  715.94#19.39  1059.34435.48  372.96£10.15
1967 120 305.34+ B.19 €95.60417.29 1089.01#31.64  365.60t 9.05
1968 78 313.23#10.00 715.29:21.11  1049.58138.63 321.86411.05
1969 61 315.89+11.26 741.76+23.76 1119.40x43.47  313.82412.4%
1970 61 333.98411.29 740.90#23.83 1076.41343.60 310.03#12.48 -
1971 68 365.58+410.73 830.20$22.64 1236.76:41.43  311.42¢11.85
1972 58 347.16+11.52 800.40428.32 1214.71t44.50  340.85:12.73
1973 40 308.77+413.96 704.23+29.46 1050.09+53.90  310.83315.42
1974 75 398.19+10.32 872.16+21.58 1239.39+39.48 318.14:11.30
1975 43 394.79+13.83 900.99#28.34 1309.45:51.85 339.08£14.84 .
1976 81 342.23+10.07 787.55421.26 1245.38+38.89  370.9611l1.13
1977 39 33B.54+414.08 780.58+29.71 1171.78+54.35  332.72%15.55
1978 45 402.89+413.21 854.62¢27.87 1173.31151.00  282.8441%.59
1979 59 371.29411.49  B850.83p24.24 1182,56344.35 266.47112.69
1980 29 823.45£16.36 947.37¢34.53 - 1370.46463.19  276.98:18.08
Beason of calving: 4 . :
Winter 519 336.05+ 5.1la 738.48+10.78a 1109.92+19.73s0 343.07¢ 5.65a
Spring 302 334.75¢ 5.32a 771.92¢11.22b 1173.05$20.53b 331.092 5.8Bab
Summer 283 340.87+ 5:47a 792.92#11.55b 1161.81121.13ab 316.68¢ 6.05bs
Autuma 350 337.70% %.92a ~766.62410.38ab 1092.90+19.000 313.97t 5.44e
Regression on age
at 18t calvings 1254 1.5933$0.3712 1.9719:0.7833 1.277341.4331 -0.504040.4101
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good estimgte for the phenotypic change that has occurred

dufing the time interval between these 2 years. Differences

t

between 1962 mean om one hand and those of the othér succes-
sive years up to 1980 were in most cases, significant (P<:0.05
es Duncan's test showed. These differences appeared to .-
increase . as years passed from 1962 to 1980 for initisel, 6~
month and 305-day milk yield only (Figure 2),

Data of the present work revealed that the average
phenotypic change per year was 6.637+1.093 kg in initial milk
yield, 13.61342.356 kg in 6-month nilk yield, 16.99943.387 kg
in 305-day mllk yield and -2.92¢1.099 day in length.of lacta~
tion period (Table 10). These were significant at 1% level
of probability except that of annual change in length of
lactation period which .was significant at 5% level of pro-
bability only. The regression lines of yesrly means on.
year number for the different traits studied were plotted
in Figure Jconsidering the average phenotypic change per gen-—
eration, the estimstes were 4I,I49 , 84, 40I and
105.394 kg for initial, 6-month and 305-day milk ylelds, res-
pectively and -18.104 dsy for length of lactation period.

The annual phenotypic change as a percentage of the herd
average was found to be 1.967, 1.774, 1.498 and ~0.895% for
initial milk yield, 6-month milk yield, 305-day milk yield
and length of lacﬁation period, réspectively (Tablé 10).
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All these findings indicate that phenotypic improvememt
'in the three traits of milk yield was achieved during the

period of the study, but the annual change in length of
lactation showed a slightly negative phenotypic trend.

 Similer to the present results, Dillon et al.(1955)
reported a positive trend by using the maximum likehood
procedure in milk production. They found that the regres-
sion of the average real produclng ability'on years in a
herd of Holstein Friesians was 0.68+414.00 lb of fat correc-
ted milk. Also, using the least squares procedure, Har-
~ville and Henderson (1967) with Holstein Friesian cattle, -
reported a positive phenotypic change (progress) of 17648
kg in milk snd 6.440.3 kg in milk fat per year. Burnside
and Legates (1967) with 1lgt lactation records of Holstelsm
Herd Improvement Regestry, from 1953 to 1961, shOwéd posi-~
tive phenotypic change. They estimated the welighted regres-
- gion of the least squares constants of years of calving on
year number (the annual phenotypic change) as 63+11 kg for
| milk yield and 0.00740.001 for fat percentage. | |

The observed negative phenotypic change in the length

of lactation pe:iod is unexpected.because the same data in-
dicated high positive phehotypic-and.genetic correlation

coefficients between lemgth of lactation period amnd 305-day
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milk yield which showed positive and highly significant
(I’<10.01) phenotyplc change. The estimate of the -average
phenotypic change in length of lactation period seems to
be biased downwards and this seems %o be due to that the
data were recorded some time ago from 1962 and may have
been biased by environmental effects nowv unknowed. There-

fore it could not be explained.
2. Genetic Improvement

The measurement of genetic improvement from data
unplanned for this purpose seems to lack accuracy and needs
special precuations. In this study three methods were at-
tempted to measure the genetic improvement clean from envi-
ronmental deviations in initial, 6-month and 305~day milk
yields as well as length of lactation period which may have
occurred during the period of the study. Complete accuracy
of estimate was not likely to be schieved. First, normal
lgg-lactatiOn records Were analysed for the effec¢cts of gene-
ration nuxber of buffaloes that gave the records, year of
calving, season of calving and-regiession of the records on
age‘af lst calving. [The regression'coefficient of genera-
tion means of each df“the traits studied on generation number
was calculated %o oBtaig the average genetic improvement per

generation. Second, The same data were reanalysed for the




effects of the generation number of the sire of the lacta-
ting buffaloes and the other non-genetic factors imvolved .

in the 1lgt analysis. The regreésion coefflclent of the sire
generation means (the means of buffaloes born to sires of
different generations) on sire generation number was esti-
mated to approximate an estimate for one half the genetic
improvement per gemeration. [Third, the same data were ana-
lysed once more for the effects of year of calving, season

of calving, regression on age at lst calving and regression
on generation number of the lacfating buffaloe, The esti-
mate of the regression of performance on the buffaloes' gene~
ration number was estimated to approximate the genetic impro-
vement per generation. Results of the least squares analysis

performed in the three methods are presented in tables 11
through 25. These results proved that the performance of all

milk production traits varied with generation number of ei ther
the lactating buffaloes or their sires but without signifi-

cance,

In method 1 and method 2, the difference between the
mean of a particular generation and that of any'of the succes-
sive generations approximates the amount of genetic improve-'
ment that occurred during the time interval between these 2
generations. The difference between the means of zero gere-

ration and the last one in methods 1 and 2, respectively was
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Pable (11) : Least squares means, standsrd errors and

_ Duncan's test for the factors influencing
initial milk yield (first 70-day) of firs%
lactation.

Classification No.

xord
+5.8.(kg)

Classifi- No. Xorb ¢
cation - 8.B. (kg)

Year of oalving:

1962
1963
1964
1965
1966
1967
1968
1969

1970

1971
1972
1973
1974
1975
1976

1977 -
1978
1979
1980

20
93
102
88
94
120
78
6l
61
68
58
20
75
a5
81
39
a5
59
29

Overall mean: 1254 341.05¢ &4.75

272.51423.35
320.18+13.61

314.95+11.48
274.90412.04
319.15¢£11.70
321.28+10.74
325.08+11.69
326.39412.70
337.76412.63
368.87+11.99
349.44412.75
307 .05+14.78
396 .65+11 .44
392.71+14 .45
337.58¢11.21
334 .21414.99
397.37414 .49
365.82412.96
418.07417.57

Beason of calviog:
Winter 319 339.95¢ 6.60a

gpring 302 338.36% 6.47a
Summer 283 3A4.81+ 6.65a

Aatumn 350 341.08+ 6.20a
Generation number 25_ buffaloe
0 177 339.59411.5%ab
1 503 323.04+; 6.09a
2 334 343.68¢ 5.95b
3 220 3A5.43+ 8.59ab
& 20 353.52421.37ab
Regression on age at lst
calviog 1254 l.04+ 0.42
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!Ea.ble (12) : Least squares means, standanxd errors and -
Duncan's test for the factors influencing
6-month milk yield (not more than 174-day)
of first lactation.

Olessifi- No. Xorb  GClassifi- No. X orbd

cation + 8.8.(kg) cation ¢ 8.B. (kg)

Overall mean 1254 779.13$10.01 Season of cslving:

Year of culvigﬁg Winter 319 750.78+413.93 a
1962 20 588.40449.28 Spring 302 782.89413.65 b
1963 93  749.05428.73 Sumser 283 805.25¢14.06 b
1964 102 710.95¢24.22 pntumn 350 777.624#13.08 ab
1965 88 617.50+25.42 Generation number of buffaloe:
1966 94 748.26424.68 O 177 793.52¢28.45 a
1967 120 727.53+22.67 X 503 743.56412.86 a
1968 78  782.84424.68 2 334 772.94%12.55 a
1969 61 767.36¢26.80 3 220 771.07#18.12 a
1970 6l 755.21426.66 & 20 814.58#45.11 a
1971 68 845.07425.30 Romuion on age at lst
1972 58 818.30426.90 Salving: 1254 1.36¢ 0.88
1973 40 716.853}1.19
1974 75 879.92¢24.15
1975 &3 908 .m_’O'o 50
1976 8L  789.36423.66
1977 39 784.14431.64
1978 45 856.91430.57
1979 59 851.94427.35
1980 29

949.54437 .08
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Table (13) : Least squares means, standard errors and
Duncan's test for the factors influencing
305-day milk yield of first lactation.

Classifi- L= Classi- No. =

cation ¥o. ;.;f ?k:) fication ;-;f(:g-

Overall mean 1254 1151.8I+18.33 Season of calvi

Yoar of calving: | Winter 319 1128.14+25.5lac
1962 20 . 835.26490.21 Spring 302 1189.21$24.99 b
1963 93  1114.10452.60 Summer 285 1180.54+25.73ab
1964 102 1032.87+44.33 Autusn 350 1109.36+23.94 ¢
1965 88  960.16#46.53 Generation mumber of buffaloe:
1966 94  1103.05#45.18 0 177 1194.49+444.77 a
1967 120  1132.97441.50 1 503 1102.69+23.55 a
1968 78  1089.47445.18 2 334 1140.01+22.97 a
1969 61 1156.13449.06 = 3 220 1124.32¢33.18 a
1970 61  1097.29+48.81 4 - 20 1197.55:¢82.58 a
1971 68 1260.46446.32 Regression on gge at 1lst
1972 58 1238.06449.25 calving 1254  0.03+ 1.61
1973 40 1070.82¢57.09 | I
1974 75  1255.92444.21
1975 43 1326.14455.83
1976 8L 1255.40483.32
1977 39  1185.42457.92
1978 45 1188.32%#55.96
1979 59 1196.15450.08
1980 29 1386.46+67.88
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Table (14) : Least squares means, standard errors sad .
' Duncan's test for the factors influencing

lactation peried of first lactation.

Olassifi- y = XTorb ¢ Classifi- y Xord ¢

- cation ©  8.BR. (day) cation ) 8.B.(day)

Overall mean 1254 328.06+ 5.25 BSesson of calving:

Year of calviag: ‘ ' Wiater 319 344.99+ 7.31a
1962 20 329.26425.84 Bpring 302 332.98+¢ ?7.16ad
1963 - 93 337.33+¢15.06 Summer = 283 318.38¢ 7.37bc
1964 102 354.48412.70 Antumn 350 315.89+ 6.86¢
1965 88 353.85413.33 Gemeration number of mffaloe
1966 94  369.62£12.9% 0 177 320.56¢12.82a
1967 120 362.06+411.89 1 503 332.05+ 6.74a
1968 78  318.00412.94 2 334 330.67+ 6.58a

- 1969 61 310.53+14.05 3 220 31%.64+ 9.50a
1970 61 307.38413.98 4 20 342.39+423.65a
1971 68 309.90¢13.27 Regression on gge at 1lst i
1972 58  339.a4414.11 calviog: 125% -0.35¢ 0.46
1973 40 311.15416.35 |

1974 75 321.29412.66
1975 43  3A41.92¢15.99
1976 . 81 377.03:12.81
1977 39 337.66416.59
1978 45  291.32416.03
1979 59  274.79+414.34

11980 29  289.14+19.44




1962
1963
1964
1965
1966
1967
1968
1969

1970

1971
1972
1973
1974
1975
1976
1977
1978

- 1979

1980

93
102

120
78
el
61
68
58

75
&>
8l
39

45

279.37+412.42 Spring e D22720%F V074
- 323.12412.35 BSummer 283 340.66+ 7.05a
309.63+12.03 Antumn 350 337.76+ 6.60a

269.13+12.61 Generation number of sire
310.06412.33 © © 752 329.70+¢ 5.25a
312.98411.57 1 334 349.29¢ 5.77b
316.40412.17 2 125 343.66410.76ab
317.55¢13.05 3 43 326.80¢15.548b
331.71412.78 Regression on gge st 1lst calving
363.41412.09 1254  1.60¢ 0.37
343,68+12.72 |
302.33#15.14

390.67+411.67

386.75+14.04

335.00410.63

331.12¢14.37

397 .42413.73

367.17+¢12.54

422.38416.99




Table (17) ¢ Least squares mesns, standard errors snd
Duncan's test for the factors influencing

6-month (not more than 174-dsy) of first

955.66435.90

lactation.
Classifi- No. Xorbd Classifi- ¥o. Xorbd
cation + S.B. cation + B.E.

Overall mean 1254 763.13211.02 BSeason of calving:

Tear of calving: Winter 319 733.64414.47a
1962 20 604.90+45.27 Bpring 302 768.00+14.46b
1963 93  753.22¢426.05 Summer 283 788.38+14.89b
1964 102  690.79425.43 Autumn 350 762.53+13.95ab
1965 88 595.49426.64 Generation mmber of sire:
1966 94  716.08#26.05 0 752 763.02+11.08a
1967 120  695.83428.45 1 334 785.53+12.19s
1968 78  710.31#25.71 2 125 749.18+422.74a
1969 61 735.91427 .57 3 43 754.8l+32.84a
1970 61  730.03427.02 Regression on age at lst
1971 68 820.78425.55 ealving: 1254 1.95¢ 0.79
1972 58  789.26426.89
1973 a0  693.35£32.00
1974 75  855.92+28.66
1975 43  888.03429.67
1976 81 775.12422.47
1977 39  772.18+30.38
1978 45  857.82#29.02
1980 29




Pable (18) t Least
Duncan'’
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sguares msans, gtandard errors and

s test for the factors influencing

305-day milk yield of first lactation.

Classifi-~ . Xorbd Classifi- ¥o. Xorbd

cation + S.E. cation + B.EB.

Overall mean 1254 1143.20420.18 BSeason of calving:

Year of calving: o Winter 319 1118.84+26.50ac

1962 20 902.70+82.90 Spring 302 1181.53426.48b
1963 93  1157.63+47.71 Bummer 283 1170.56127.28sb
1964 102  1032.36446.57 Autumn 350 1101.89+25.55¢
1965 88 955.91+48.78 Generation uumber of sire:
1966 9%  1079.76%47.71 0 752 1122.55¢20.30a
1967 120  1109.29444.78 1 334 1150.91422.33a
1968 78  1063.44447.09 2 125 1130.73441.65a
1969 61  1131.96450.49 3 43 1168.62#60.15a
1970 61  1083.22¢449.48 Regression on age at lst
1971 68  1244.03+486.76 calving 1258  1.36+ 1.44
1972 58  1219.70449.2% o
1973 40  1059.59+58.60
1974 75  1238.85+45.17 .
1975 . 43 1306.99454.33
1976 8l  1239.96441.15
1977 39 1168.81455.63
1978 45  1175.64+53.15
1979 59  1186.05#48.53
1980

29

1368.00¢65.75
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Table (19): Least squares means, stsndard errors and
Duncan's test for the factors influencing -

lactation period of first lactation.

Classifi- Xorbd Classi- ¥o. Xorbd
cation + 8.8. fication + 8.B.

Overall mean 1254 330.2¢ 5.8 Season of calving:

Year of calvings ¥inter 319 347.5¢ 7.6a
1962 20  326.0423.7 Spring 302 334.7+ 7.6ab
1963 93 336.9+13.6 Summer 285 320.8+ 7.8bc
1964 102  359.7#13.3 Autumn 350 318.04 7.3¢
1965 - 88  359.4+414.0 Generation number of sire:
1966 94 377.6413.6 0 752 325.5¢ 5.8a
1967 120 370.2412.8 1 334 324.44 6.4%a
1968 78 326.7413.5 2 125 326.0411.9a
1969 61 318.8414.4 3 A3 345.0417.2a
1970 61 3l5.4¢l4.2 Regression on age at lat
1971 - 68 316.7¢13.4 calving 1254 =~0.47+ 0.41
1972 58 346.1#14.1 |
1973 40 312.2¢16.8
1974 75 323.8#12.9
1975 43 383.62l15.5
1976 8L 374.0+11.8
1977 39 336.0#15.9
1978 45 284.9415.2
1979 59 267.7413.9

. 1980 29 274.9+18.8
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 2gble (21) : Least squares means, standard errors and Duncan's
test for the factors influencing initial milk
yield (first 70-day) of first lactation.

Classification Ho. ¥ or b 4+  Olassification No. X orbd ¢
| S.EB.(kg) 8.8.(kg)
Overall mean: 1254 336.57+ 2.85 Season of ¢ viag:
Year of calving: Winter 319 335.48+¢ 5.14e
—219_6'2 20 280.48+21.45 BSpring 302 334.00¢ 5.368
1963 93 322.59+11.42 ©Summer 283 339.95¢ 5.54s
1964 102 306.67+ 9.74 Autumn 350 336.84+ 4.99s
1965 88 265.78410.38 Regression on generation
1966 9% 305.46¢ 9.6l pusber of buffaloe
- 1967 120 307.84¢ 8.53 1254 5.59¢ 5.29
1968 . 74 314.103_1:._02; Regression on age st 1st
1969 61 316.38¢l11. . . .
1970 61 333501130 Soangt 12 1.7320-3
1971 68 364.18¢10.81
1972 58 345.14411.68
1973 40 303.12+14.05
1974 75 394.77410.72
1975 43 390.98+13.90
1976 8L 337.06411.20
1977 39 332.87415.06
1978 45 395.06414.97
1979 59 363.43+13.68
1980 29 415.37418.06
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Pable (22) : Least squares means, standard errors and

Duncan's test for the factors influencing
6-month milk yield (not more than 174-day)
of first lactation.

Classification No. X or b ¢ Classification Fo. X orb +
5.8. (kg) 8.B. (kg)

Overall megn: 1254 766.96¢ 6.02 Sesson of calvingi

Tear of calving: Wi nter 319 738.09+10.852

1962
1963
1964

1965

1966
1967
1968

1969 -

1970
1971
1972

1973

1974
1975
1976
1977
1978
1979

1980

20
93
102
88
9%
120

78

BELEBIFERSEEE

610 -77t“5 « 30 Spring
252. 87:'_'_24-11 Summer

693.81420.57 Autuan
598028!_21092 ROEOBB’-OR QE' 7

302 771.41+11.33t
283 792.30+11.70t
350 766.08+10.53¢

gengration

717.96$20.30 mumber of buffsloe
697 . 30+18.01 1254

3.80+11.18

715.88+21.19 Regression on age at lst

742.38+23.83 calving: 1254
740.60423.86 |
829.29+22.82

799 .03424 .66

703.12429.65

869.83+22.64

898.40+29.35

764.03423.64

776.73431.80

849 . 56431 .60 _
845.49+28.88 h

941.88+38.13

2.06+ 0.83
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Table (23) : Least squares Mssns, standard errors and
Duncan's test for the factors influemcing

305-day milk yield of first lactation.

Classification No. X orb g Classification No. X or b #
5.%8. (kg) S.B.(kg)

Oversll mean: 1254 1134.98411.01 Sesson of celving:

Iear of calvingt - Winter 319 1110.34+19.85a
1962 20 8?5o504_'82088 Bpring 302 1173-59i20-72b
1963 93 1132.04+444.11 Bumser 283 1162.48+21 .40a
1964 102 1008.42¢37.63 Autumn 350 1093.52+19.26¢
1965 88 932.32¢40.10 Regresasion on generation
1966 94 1057.16¢37.14 mumber of buffsloe
1967 120 1087.184¢32.95 1258  ~4.08+20.45

1968 74 1048.94438.77 Regression on age at lst
1969 61 1118.75#43.60 calving 1254  1.18+ 1.52
1970 61 1076.73+43.65

1971 68 1237.79¢41.76

1972 = 58 1216.18485.12

1973 A0 1051.29454.26

1974 75 1241.88¢41.43

1975 43 1312.23#53.71

1976 Bl 1249.15+83.25

1977 39 1175.91$58.19

1978 85 1178.73¢57.81

1979 59 1188.29452.85

1980 29

1376.36469 .77
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Table (24) : Least squares mesns, standard errors anmd
Duncan's test for the factors influencing

lactation period of first lactatlon.

Classification No.

Torb + | Classification No. 3 ..y .
S.E.(day) . S.B.(day)

Overall mesn: 1254 326.47+¢ 3.15 feason of cglving:

Year of calving: winter " 319 343.27+5.68a
1962 20 318.17+23.72 BSpring 302 331.35t5.93ab
1963 93 329.76+12.62 BSummer 283 317.00+6.12be
1964 102  353.34410.77 Autumn 350 314.27+¢5.51c
1965 88 353.24411.48 Regression on generation
1966 94  371.92410.63 number of buffaloe:

1967 - 120 364.72¢ 9.43 1254 =1.96+5.85

1968 - 74 321.55¢11.10 Regression on age at lst

1969 61 313.51#12.48 calving: 1254 <0.55+0.43
- 1970 61  310.19¢12.49

1971 68 311.91#11.95

1972 58  341.55+12.91

1973 40 311.41#15.53

1974 75  319.34411.85

1975 43  340.41#15.37
1976 8l 372.77¢12.38

1977 39 338.71#16.65

1978 45  285.45$16.54

1979 59 269.22¢15.12

29

1980 279.81+19.96
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13.93 and -2.90 kg for initial milk yield, 21.06 and

~§.21 kg for 6-month milk yield, 3.06 and 46.97 kg for
305~day milk yield and 21.83 end 19.50 dsys for length

of lactetion period. These results indicate that the

average genetic merit was increased for all milk production
traits studied when regressing generation means on generalion
number of the lactating buffaloe (method 1), but only for
305~-day milk yield end length of lactation period when re-
gressing sire generation means on sire generation number
(method 2). In New York DHIA Holstein herds, Van Vleck and
Handerson (1961) found that the genetic merilt has increased
from 1951 to 1959 by 399 1b of milk in naturally sired daugh-
ters and by 515 1lb in artificially sired daughters. These
estimates showed higher genetic improvement than those rea-
ched in the present work. Burnside and Legates (1967) repor-
ted that older sires tend to be mated to0 older femsles and
under such conditions, the new group of mates represent less

total genetic change in the population.

The regression coefficients of the buffaloes' gene-
ration means on their_generation nﬁmber, of the sire genera-
tion means on sire gene:ation number and of the individual
performance on the buffaloes' generation number as well.as
the average of genetic izproveaent calculated in the three

mettods of analysis are listed in tebles 25, 27 and 28.
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Results of method 1 revealed the oceurrence of
limited sbnetic lmprovement in initiasl, 6-month and 305-day
milk yilelds as well as in length of lactation period, being |
significant (P<0.01) only for initial milk yield. The aver-
age genetlc improvement per generation was 5.0 kg, 7.0 kg

< 2.8 kg and 2.6 days for the & trailts in the ssme order
(Pable 26). The gpplication of methods 2 showed small nega—
tive genetic change per generation in initial and 6-month
milk yilelds and low positive genetic change (improvement)
per generation in both 305-day milk yield and length of lac-
tation period. The regression coefficlients of sire genera-
tion means on sire generation number wers -1.428 kg/genera-
tion, -6.088 kg/generation, 11.80 kg/generation and 6.022 .
days/generation for the & traits, respectively, all estimates
were non-signifiéant (Table 27). MNethod 3 proved a positive,
non-significaht and small genetic improvement per generation
on the average initial and 6-month milk yield (5.6 and 3.8

'kss_respectivaly); However, it indicated a slight negative

non-significant genetic change of -#.1 kg in 305-dey milk
Jield and =2.0 days in length of lactation period (Tsble 28).

The n.ggitudeé of the obtained genetic improvement
(change) in each of the studied traits varied from one method
Yo the other, inspite of the use of the same data. This is
expected because these methods ajorbasod on different
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’
1

techniques and oné of the‘n needed more| steps of cslcula-
tions than the others, thus any error if happens would be
inflatten. .

\

Bstimation of negative genetic Lmprovemsnt (change)

obtained .for. initial end 6-month milk Yields when using
method 2 and for both 305-day milk yield and length of lac-
tation period when using method 3 were very low snd can be
neglected. ZTherefore, it could be st ed that the present
Tesults showed a general slight positife genetic improvement
Per generation in milk production traips smi.d. The posi-
tive estimates of annual genetic changp per generation ran-
god between 5.0 and 5.6 kg for imitial|milk yield, between
3.8 and 7.0 kg for 6-month milk yield,|between 2.8 and 23.6
kg for 305-dey milk yield and between £.6 and 12.0 days for
length of lactation period. The negstive estimate of genstic
change may be due to the great influenge of the eavironmental
conditions from year to year. Verd an@ Bodisco (1976) with
dairy cattle attributed the negative estimate of the genetic
trend to the use of bulls of gehetic value lower than the

sires of foundation females in the he
Genetic improvemsnt was previ ly estimated for milk
yield of the Egyptian buffaloes. Alim[(1953) reported that
the sehatic improvement per year smounted to 2 pounds. Asker
et al. (1966) found that the average genetic gain per year in
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305-day milk yield of the 1at lactation|{in the herd of :8ids
was 3.49 1b when calculated by the cullling differentisl and
15.54% 1b when using the superiority of tlli of heifers. The
ssme authors cslculated the correspondipg estimates in the
herd of Sakha as 40.97 and 42.87 1b.

| 1ts obtained herein,
Dillon SE;Elf (1955) reported that the verage real producing
ability in a herd of dairy cattle chan
it was founded. Thayrad&ed that enviro

In agreement with the general re

very little since
ntal changes from
production. This
since year means ob-
changes in the 3
through 25). This

f the low estimates

o the present results,

talned 'hich represent the enviroament
methods used were considerable (Table 1
- 18 deemed to be one of the canses
obtained in the present work. Similar
Hanssmann snd Pewson (1974) noted that the computed estimates
for genetic ilprOVOlont.‘er of little alus in 2 herds of
dairy cattle. Also, Zaheer et gl. (1978) with a Sahiwsl herd
in Pakistan founi that the anmual genetic improvement in milk
yield under direct selection was low (1 23 kg). They reported
that this low estimate suggested that splection was ineffec-
tive. 'Thai'attributod that to that sel ction-Ius)pri!arily
done on type and conformation with some|consideration on milk
Yield and that type and conformation had very low correlation
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with lactation milk yield. They added|that young bulls
were also selected on the basis of thejr conformation aad
milk yield of their dems. Hilmy (1954) with Bgyptisn na-
tive cattle estimated the snnual genetio gain in the 1st |
lactation milk yleld as 18 lb. Arave gt gl. (1964) with
11993 lactation records of 3900 Jersey |cows in 12 herds
over a 30-yead period found that the av
change expressed as the linear regreasion of fat corrected
milk yield of records djute& for yearling environmeatal
effects ranged from -51 to 145 1b. Hoyever, estimates of
the present study could not be matched |with estimates of
some other workers on purebred herds of dairy cattle because
of their relatively low magnitudes. Branton ot al. (1967)
with Louisians Holstein herd, the anmu
in milk yield during the period 1930-1
Burnside and Legates (1967) provided
genstic trend of 45 kg for milk yield using 34380 18t lacta-
tion Holstein herd Improvement Regestry records taken from
335 herds during the period 1953-1961. | Harville and Hender-
son (1967) with New York- State Holsteind arfificially sired
DHIA populations estimated the intra-hdrd genetic trend as

47 kg of milk per year. Dragsnescu et lal. (1977) with 3
herds of Romenian Brown Swiss indicated that the smount of
genetic gain in milk yield was 18.3, 10.7 and 18.3 kg. Syr-
sted (1966) with Nonégian dmy'cattlej found that the gemetic

rage annual genetic

genetic improvemsnt
5 was 50.9 kg of milk.
estimate for anmusl
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Estimateé of genetic trend in milk vield per year obtained
by Burnside and Legates (1967) represejted 0,75 and 0.92%

of the averasge milk yield in the Holst¢in Population studied.
Legates (1973) with herds of North Car lins Institutional
Breeding Association indicated that th Predicted annual

rates of genetic improvement of 1.6% off the mean could be
attained. |

7 -The relative similarity of the ganetic 1mprovg—
ment in direction and amount obtained the applicaetion of
method 1 for the 4 milk broduction trailts under study woulg
give the chance to perform early selectfion by using the ini-
tial milk yield as a criterion fop better genetic improve—
ment in 305-day milk yield. This stat ‘ent could be confir-
-med by the high genetic correlation coefficlent between ini-
tial milk yield end 305~day milk yield Table 33),

Results of the present work, 'ln general showed low
non-significant genetic improvement in dilk broduction traits
durlng the periocd of study. This might has happened because
bulls were selected for breedlng burposes after being ranked
-for body conformation,. lebido and semen characteristice and
wken avallable for the most probable producing ability of
thelr dams and grand dams. This Wpe of selection seews. to

be inerfficient becauss the association bHetween body conforma-

tion, being the main criteriOn, and wilk bproduction traits
is poor. '




175.

In addition selection of dbulls, based o the most probable

producing ability of their dams and/or grand dams, although
rarely done, it did not g#ve the chance'for accurate evalua-
tion of their genetic merit, Also, the|relative smgll size
of the herd, msy have retarded the genetic change (the aver-
age number buffaloes that calved per ye was 65.9 with a
renge of 20-120). According to that emall size, all heifers
produced in the herd and lived till rea hing about 24 months
of age were joined to the breeding stoc except those showing
abnormal defects, weekness or lower bodyl weight than normal.
Thus on chance for artificial selecyion for heifers with
bronounced pressure was available, Specht and McCilliard
(1960) have indicsted that by increasina the herd size from

25 to 200 cows, the expected genetic gaip with progeny testing
is appioximately doubled. A factor,which can be‘added'in this

concern may have blased downwards the eapimate of genetic im-
provement,is the inaccuracy in classify | cows according to
generation number. For example the fem:ti offspring of zero
generation sire and dam woulgd properly bg classified as genera-
tion one animall If this cow were mated back to her sire or anc-
ther one frouw zero geLisr atlon, the female offspring resulting
frorz that mating woulg be / correctly clgssified & 1.5 genera-

tion animal_rather than a. second generétion a8 was the case.
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C. GENETIC AND PHENOTYPIC P
PRODUCTION TRAITS

OF MIIK

Heritability estimates for milk prodyction traits as
well as the gemetic and Phenotypic correla ion coefficieats
among them are of eéssential importance in
tic improvement that coulg be achieved ¢ ugh selectiom. Ea-
or 1nitia1! é~month
of the first lacta-
tiom. Effects of year of calving, season calving amd age
of the buffaloe cow at firast calving were considered to be the
« Constants amd
analysis of variando of the effects of thes factors on thg
traits under lnvestigation (Tables 29 and 3¢) were obtaimed by
the least squares technique. The effects CY Jear amd sesson of
calviang were significant at 1% level of pro

all traits. The régression coefficienf of e
°n age at 1st calving was significant at thd same ievel only for
initial milk yield. Data after being corredted for the mom-
gBenetic factors, were used in osfimating her&tability, genetic
and phenotypic correlation by,their_subdectibn as one set to

the least squares variance;covariance Paternal half-sib'analysis.
Estimates of these parameters were based on 1st lactatiom e
cords of 1065 daughters born to 78 sirgs,;egéh sire was repre-
sented by records of at leaat 5 daughters (the number of daughe -
ters ber sire ranged between 3 and_68). Therdistribution of

the number of daughtera per gire for the‘data used is préhented

in Table 31,



Téble(29): Least squares constants, standard errors

177x

Duncan’s test
for the factors influenciny milk productixdtraits of first

age

0.39+ 1.04

lactation.
Classification No. Init%:%dmilk 6-mog:gdmilk aos-ge dmilk L:ggggéon
UoRver DIET Uomier pTST Tmadiwmr mamd
(ez) ~ (kz) — — (day) ~
O¥erall mean: 1066 338.52+ 3.00 .770.29+ 6.21 1140.5p+11.37 327.81+ 3.26
Year of calving:
1963 - 29 =36.73$16.40 -63.87£33.956 -61.26+61.34 3.90+17.85
1964 71 —A4.16+10.77 -104.29+22.31 =177.67140.71  22.32+11.72
1965 61 -B3.90+11.57 -188.87+23.95 —226.97+43.71  33.84412.59
1966 83 -35.04$10.18 -44.94421.07 -67.9f+35.46 47 .55+11.07
1967 105 -37.40% 9.38 -76.71+19.42 ~49.75%35.44  44.34410.21
1968 74 =29.32410.62 =55.06421.99  -86.34+40.14  -0.85+11.56
1969 62 -24.16411.36 -29.27+23.51 -25.1 2.91 -1%4.56+12.36
1970 60 ~8.05+11.47 -36.15+23.74 —gs. 3.32 -15.49+412.48
1971 67 . 25.21410.94 s57.81+22.65 o7, $+41.34  -14.15+11.91
1972 56 7.61#11.89 27.74+24.61  69.5 .91 12.69+12.93
1973 0 -36.17413.89 =71.39:+28.77 -94.9 +52.50 -15.93+15.12
1974 75  65.40$10.39 109.19:21.51 104.9d+39.26  -8.86+11.31
1975 43 53.91313.39 129.36+27.73 163.1%50.60 12.92+14.57
1976 78  -0.24410.45  6.53321.61  90.10s39.43 43.80+11.36
1977 37 =0.31%14.40  10.20+29.81 - 25.9%%4.40 1.57+15.67
1978 44 B7.39$13.34  86.34+27.61  38.5750.39 ~42.55+14 .51
1979 25 32.04%11.93  £0.66+24.71  40.78645.10 ~53.31+12.99
1980 26 83.30£17.10 162.71+34.65 222.94i461.94 ~47.36415.54 -
_ Season of calving: .
Vinter 285  ~4.32¢ 4.83 ~36.35+ 9.90 =35.58#16.24 15.78+ 5.25
Spring 257  =0.10% 5.02 9.16+10.39 47.41%16.96  6.50+ 5.45
Suzmer 220 4.27+ 5.33  27.32+11.04 32.71#30.15 -6.60+ 5.80
Autumn - 304 0.15% 4.74  ~0.14+ 9.81 —44.53417.91  -15.57+ 5.16
Lin. Reg. on 1066 1.19+ 0.50 -0.82¢ 1.69 -0.72+ 0.54
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Table(3l): Prequency distribution for number of daughters
per sire in the data used in pstimating genetic

and phenotypic parameters.

Ro. of Frequency No. of Frequedcy No. of PFre~

daughters/ daughters/ daughters gquency
sires sire sires

3 8 9 3 14 1
4 12 10 6 15 1
5 9 - 11 2 16 0
) 5 12 2 17 1
7 3 13 2 18 and

8 3 more 20

Pirst lactation records were used since it is believed

that their use would help in obtaining gccurate estimate for
the genetic properties of the herd studjed. This is because
some causes of environmental variation ¢o oot play their full
role in the lst lactation such as dry period, calving interval,
service period, parity, .... etc., as they do in the subsequent
lactations. In addition, this is done Fo avoid the decrease
in the genetic variability which may oc%ur in later lactations
caused by selection based on the 1lst laktaxion performance.ﬁ‘

1. Heritability!

Table 32 shows the results of estimating heritability
and its standard error for milk producHion traits studied us-
ing_data of the first lactation.
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Table 32 : Heritability estimates of in
and 305=day wilk yields as

period for the 1st lactation| in buffaloes.

tial, 6-month
11 as lactation

Trait Estimate Standard

error
Initial milk yield 0.021 0.052
6-month milk yield 0.070 0.059
305-day milk yield 0.111 0.065
Lactation period 0.039 0.055
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The heritadility estimate of infitial milk yield
(milk yield of the first 70 days of lactation) in the
first lactation was 0.021+0.052. Thig estimate is very
low éomparéd to the estimates praviously reported

by different inveétigators on Bgyptian and Indian buffaloes

for the ssme trait using either the igdtra-sire dam daughter

 correlation, intra-sire dam regressior or paternal half-

sib correlation. For the Egyptian buffaloes, heritability
was estimated for initial milk yield ‘0.11 and 0.13 by
Asker and Bedeir (1961), 0.35+0.13 and 0.38+40.12 by Asker
et al. (1965), 0.3040.05 by Soliman (}976) snd 0.43#0.13 by
Ashmawy (1981). Bl-Chgfie (1981) rep¢rted that the estimate
of heritability of milk yield of the }lgt 100 days of lacts-
tion was 0.17 and 0.32 in two herds of Bgyptian buffaloes.
In Murrah buffgloes, heritability for|initial milk yield was
eétimated as 0.40 by Kushwaha et al. {1972) and as 0.48_91"_
Sossamma Ipa and Nagarcenkar (1978). |All these reviewed
estimates indicate that heritability éf initial milk yield
tend to be of moderate to high either§for the Bgyptian or
Indian buffaloes. The very low estimgxe obtaingd for initial
milk yield, may probably 1nd1cate tha$ the major part of

variance ia the present data for this trait was of non-

- genetic origin.

The estimate of heritability of initial milk yield,

when accurately estimated, could be used in a preliminary
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evaluation of the breeding value of a buiraloo end alse %o

get an early assessment of the breeding Yalue of the sires.

The estimate of heritability of 6rmonth milk yield
(milk yield of the 1st 6-months of lactapion) in the 1st
lactation was found to be 0.07040.059 in| the present study
(Peble 32). BSosamma Ipe and Nagarcenkar (1978) reported
higher estimates for the same trait in Murreh buffeloes be-—
ing 0.37 snd 0.38. Nl-Chafie (1981) with Bgyptian buffaloes
estimated heritability for milk yield of the 1lst 200 days of
lactation as 0.15 and 0.46 in 2 differeqt herds. |

Heritability estimate obtained for Z05-dey milk yield
in the first lactation was 0.111#0.06 which,1is somewhat low.
Tt is less than those estimated by Asker et gl. (1965) im buf- |
 faloes of Bgypt using the paternal half-sibs analysis and the
dsughter dam rosrelaion (0.3940.14 and 0.2740.14, ‘respectively).
Also, it is less than those calculated DY Mokhtar (1971) for
the lst snd 2pd lactation in a herd of Egyptian buffaloes by
using the method of half-sibd snglysis (0.31840.083 and O. 366+
0.113, respectively) snd the dsughter-dem regression method
(0.263 + 0.199 and 0.783 ¢ 0.338, respectively). Ashmawy
(1981) also with Egyptian buffaloes estimated the heritabi-
1ty of 305-dey milk yield of the half-sib analysis as 0.43 %
'0.13 which is considerably higher than the estimate reached in
the present work. Sosamma Ipe and Fagercenkar (1978) with
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which is lower than 0.11, 0.21, 0.1%, 0.27, 0.24, 0.35,
0.42 and 0.42 reported for the game trait in Egyptian
buffaloes by Asker et al. (1953), Hilmy (1954), Bl-Itriby
and Asker (1956), Asker ¢t al. (1965), Soliman (1976), Alim
(1978) and Ashmawy (1981). Also, it is less than the low
estimate (0.06) given by Mshadevan (1960) for length of
lactation in water buffaloes in India. Jawarkar and Johar
(1975) with Murrah buffaloes calculated a higher estimate
for heritability of lactation period being 0.16. The pre-
sent estimate may indicate the presence of low genetic varia-
bility for lactation length in the buffaloes studied.

From table 32 it appears that heritability calcula-
ted for initial milk yield ahd lactation beriod Were less
efficient than those estimated for 6-month milk yield and
305-day milk yield. This is because the former estimates
bave higher standard errors than the latters and we know that
the efficiency of the parameter is inversely correlated with

the variance of its estimate.

Results of the present work showed that heritability
estimate of initial milk yield (0.021) was lower than that of
6-month milk yield (0.070) which is also lower than that of-
305-day milk yield (0.111). This trend could not be inter-
pretted because of the low esﬁimafes in general and the high

gtandard'error'of sone of-them, A reverée trend was observed
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by Ashmawy (1981) who stated that heritability estimates
of initial and 305-day milk yield (being 0.43 & 0.43) were
higher than heritability estimate of total milk yield (.38),

~ He attributed this trend to the increasing effects of the

non-genetic factors towards the end of lactation. The same
author added that it may therdfore be by profitable to selectiuf

faloes on the basis of part lactation record rather than on
the basis of the whole lactation record. \

Estimates of heritability of milk production traits
calculafed in the present study were low compared to the most
estimates reviewed in the literature on Egyptian, Indian, Ita-
lian and Pakistani buffaloes which are of moderate or high
magnitude. This may indicate lower genetic variability and/
or more environmental variability in buffaloes of this study.
This could.be partly due to thgt the correction for the effeét
of year of calving which would have accounted for a part of
the differences among sires since sires and years are partly
confounded. So, the adjustment in the data used would have
resulted in a change in thé relative magnitude of components
of variation involved in the estimation. Moreover, it could
also be due to that some other environmental effects, not con-
sidered in the model of the analysis, may have existed in the
within sire component of variance. Also, managerial procedu-
res may have forced in some way the means of daughters of dif-
ferent sires to resemble each other more than normal as sug—
gested by Mokhtar (1971).
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Results of the present work and those of the reviewed
literature showed divergence in the estimates of heritability

‘of the same trait. This is expected, since heritability of

a particular trait is astually a property of that trait in a
certain population under certain environmental conditions

and during s definite period of time and some orj;ll of these
vary from one report to another. Differences iam nature and
samples of data, in distributions and numbers of records and
finally in methods of measuring the estimate may be sdded as
other causes for such divergence in the magnitude of herita-
bility estimates.

2. Phenotypic correlation coefficients

The phenotypic correlation coefficients between initia)
milk yield and each of 6-moath and 305-day milk yields were
of high magnitudes (0.834+0.089 and 0.670+£0.017, respectively.
and statistically highly significant at 1% level (Table 33).

 The same pattern was also observed when considering the

phenotypic correlation coefficient between 6-momth milk
Jield and 305-day milk yield, its estimate was 0.852+0.008
(Pable 33). Thesé results offered an indication that the
increase of initial milk yield was always.associated with .
an iocrease in each of 6-month milk yield and 305-day milk
yield. 'They alsd proved that fhe increase of 6~month milk
yield was assoéiated with considerable incrzase in 305-day
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milk yield. Accordingly, it could be suggested that it

is possible to combine a high ipitial or 6-month milk yield
with a high 305-day milk yield. Bedeir (1965) reported the
same conc¢lusion for the phenotypic relationship between
initial milk yield and 305-day milk yield.

In agreement with the present results, Asker et al.
(1965) and Ashmawy (1981) working'on'sgyptian buffaloes found
that the phenotypic correlation coefficient between initial
milk yield and 305-day milk yield were of high magnitude and
highly significant (2<0.01), the estimates were 0.73840.037
and 0.6940.016. Similarly, Bl-Chafie (198l) estimated the
phenotypic correlation between 100-day (initial) milk yield
and 300-day milk yield as 0.804 and 0.914 in 2 herds of Egyp-
tian buffaloes and the estimates were highly significant.
Asker and Bedeir (1961) with a herd of Egyptian buffaloes
found that the phenotypic correlation coefficient between
initial milk yield and 305-day milk yield was significant but
of lower magnitude than those obtained'in'the.présent work
and the work of Asker et al. (1965) and Ashmawy (198l). Simi-
larly, Afifi and Barrada (1973), Soliman (1976) and Ashmawy
(1981) with Bgyptian buffaloes found that the phenotypic
correlation coefficient between initial and total lactation
milk yield was of sizable magnitude and highly significant.
Their estimates were 0.826, 0.52#0.013 and 0.61+0.l17, respec-
tively. Asker and Bedeir (1961) estimated the same correlatic
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coefficleat as 0.36 in Egyptian buffaloes. EKuswaha et sl.
(1972) with Murrah buffaloes found a strong phenotypic as—

sociation between initial and total milk yield.

Pindings of the present astudy with respect to the

phenotypic correlation coefficient between initial milk
yield and 6-month milk yield and between 6=month milk yield
and 305-day milk yield are in consistence with results of
El-Chafie (1981). He found that the phenotypic correlation
coefficient between 100-day (initial) milk yield and 200~
day milk yield was 0.892 in g herd of Bgyptian bpuffaloes and
0.938 in another herd and that between 200-day milk yield
and 300-day milk yield was 0.874 and 0.985 in the 2 herds,
all these estimates were highly significant. Also, Afifi
and Barrada (1973) reported that the phenotypic correlation
coeficient between 24~week (6-month) milk yield and tobal
milk yield was 0.880 and highly significant (P<0.01).
Similarly, Igbaluddin et al. (1970) with Murrah buffaloes.
estimated the phenotypic correlation coefficient between 5-
month milk yield and total milk yield was of high magaitude,
its value was 0.78, 0.71, 0.62 and 0.55 in the lst, 2nd, 3rd
and 4th lactations, respectively. | o

The bigh positive and significant phenotypic correla~
tion coefficients among the part recerds of lactation yields

studied in this work indicate that initial milk yield could
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be effectively used as a good indicator for both 6-moath
and 305=day milk yleld, it accounted for 69.56 and 44.89%

of their total variance. Also, 6-month milk yield could be
used as a good predictive value to 305-day milk Yield, it
accounted for 72.59% of its varisnce. In agreement with
these statements, Ashmawy (1981) concluded that initial milk
Yield was a reliable criterion for evaluating milk produc—

tion ability of the buffaloe cow.

The strong positive and highly siznificant correlatibn
coefficients that were found among inifial, 6~month and 305-
day milk yields shown in Table 35, suggest that selection
for superior initial milk yield when combined with selection
for'superior &=-month milk yielad would result in a consider-
able improvement in 305-~day milk yield and consequently in
total milk yield. This is because it has been found by Ash-
mawy (1981) that 305-day milk yield was strongly and posi-
tively correlated with total milk yield,rthe phenotypic cor-
relation coefficient between the two traits was 0.97+40.005
and highly significant (P<0.01). As a result of the high
positive phenotypic association that existed among 100-,200-
and 300-day milk yields (all were above 0.8), El-Chafie(1981)
concluded that the superior sires for 100-day milk yield will
be also superior for 200- and 300-day milk yields and their

daughters will be superior for the three traits. -
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Prom table 33, it is obvious that each of initial
milk yield, 6-month milk yield and 305-day milk yield was
positively correlated with lactation period. The phenotypic
correlation coefficients between these connections were
0.24940.029, 0.37240.026 and 0.65240.018, respectively, all
these estimates were highly significant (P 0.01, table 33).
These results showed that the strongest association was bet-
ween 305-day milk yield and lactation period and that the
poor association existed between initial milk yield and lac-
tation period. However, the association between 6-month milk
Jield and lactation period was of moderate magnitude. These
Tesults lead to state that selection for increased 6-month
milk yield when combined with selection for increased 305-day
milk yield would result in an increase in length of lactation
period which was fouzd by different investigators to be strong-
1y, positively and significantly correlated with total milk
yield. The phenotypic correlation cﬁefficient betwéen-lactaér
| tion period and total milk yield was estimated in Murrah buf-
| faloes as 0.78 bj Veankataratnan and Venkayya (1964).70.56-0.96
by Jawarkar and Johar (1975), 0.6 by Basu and Ghai (1978)
and in Egyptian buffaloes as 0.85940.021 by Asker et al.(1965).
0.7140.009 by Soliman (1976), 0.75 by Alim (1978) and 0.69+ .
0.011 by Ashmawy (1981). o

Aszer et al. (1965) reported an estimste for the pheno-

typic correlation coefficiznt between initial milk yield and
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length of lactation period of 0.414+0.037 which is some-
what higher than that obtained in the present work for the
same relationship. On the other hand, Soliman (1976) and
Ashmawy (198l) reported lower estimates being 0.00+0.019

and 0.05+0.021, respectively. The present estimate of the
phenotypic correlation coefficient betweean 305-daj milk
yield and lactabion period (0.652), estimated here, is more
than 0.5740,018 obtained by Ashmawy (1981) for the same cor-

relation in buffaloes.
3. Genetic correlation coefficients

Genetic correlation coefficients among milk production
traits are of essential importance in buffaloe breeding as in
dairy cattle breeding. They give the chance to be aquainted
with the direction and magnitude of genetic change in any of

these traits as an expected correlated response for selection-

- of any of the other traits. This is because the genetic cor-

relation coefficient between any two traits represents the
association between the additive effects caused by the genes
controlling the two traits.

The genetic correlation coefficients among imitial milk
Jield, 6-month milk yield, 305-day milk yield and length of
lactation period in all possible combinations and their stan-

dard errors are 1listed in table 33. Bstimates of gepnetic
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correlation coefficients between initial milk yield on

one side and both 6-month and 305-day milk yields were
0.472+0.793 and 0.566+0.579, respectively. Also the

genetic correlation coefficient between 6~-month milk

yield and 305-day milk yield was 0.995+0.004. These
estimates, although the standard erfor of the lat two

of them was relati;ely high, indicated the presence of
general positive genetic associabion among the traits
studied in all poésible connections as expected. The
genet;c association betweeh 6-month milk yield and 305-

day milk yield was of very high magnitude (0.995) and its
estimate seems to be of the most promising value because

of its relatively very low standard error (Table 33). The

- positive genetic association observed among these traits
holds true with the findings and conclusions reached in this
work when dealing with the phenotypic association among them.
Accordingly, these findings may be helpful in Qarrying out
indirect selection for earlier part records of milk yield.
Also, the present estimates ongenetic correlation ceoffi-
‘cients among initial, 6—monfh and 305-day milk yields, if
tﬂs;ted, might indicate that selection when directed towards
initial milk yield and combined with selection for the inc-
rease of 6-month milk yield will result in a pronounced im-
provement in 305-day milk yield. Consequently, we expect a
parallel improvement in tofal milk yiel& which waslfound by
Ashmawy (198l) to be strongly and significantly phenotypically
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and genetically associated with 305-day milk in the Bgypt—
ian buffaloes. The astimates .obtained for the phenotypic
and genetic correlation coefficients between 2 traitsrwere
0.9739.005 and 0.99+0.004, respectively.

| \

In a study on Egyptian buffaloes, Bedeir (1965) esti-
mated the genetic correlation coefficient between initial and
305-day milk yield on the basis of hglf-sib correlation as
0.79240.111 usiog the pooled data of 2 herds of Egyptian
buffaloes. The same author, also, cslculated the same coef-
ficient between the same 2 traits, - - using the daughter-
dam-regression, as 0.885+0.069 and concluded that her results
4ipdicated that genes responsible for initial milk yield in-
fluence to a great extent 505—day nilk yield at the same tiﬁe.
Similarly, Soliman (1976) reported thab total milk yield 6f
the buffaloes seems to be highly genetically positively cor-
related with initial milk yield, the genetic correlation
coefficient between these two traits was 0.524#0.013 and being
highly significant. Ashmawy (1981) showed the same trend,
he reported that the genetic correlation coefficient between
the two traits was O. 85+0.061 being highly significant. In
addition, El-ChaflP (1981) with 2 herds of Egyptian buffaloes
found that the gehetic correlation coefficients among 100-,
200~ and 300-day milk yields in all p0531b1e connections

were always positive and of high'values in most cases. His

estimates 'in the-two_herds. respectively. were 0.849 and




194,

0.762 baetween 100~ and 200- day milk yields, 0.560 and

0.120 between 100- and 300-day milk yields and 0.610 and
0.441 between 200- and 300-dsy milk yields. These esti-
mates support his conclusion indicating that superior sires
for 100~day milk yield wili be also superior for 200- and .
300-day milk yield and their damghters will be superior

for the above mentioned traits. With Murrah buffaloes,
Sosamma Ipe and Nagarcenkar (1978) showed that 30-day, 150-
day and 270-day part-records of milk yield were strongly
genetically positively correlated with 300-day milk yield,
the estimates of the genetic correlation coefficients of
these connections were of high magnitudes (0.65, 0.87 and
0.99, respeétively). The same aﬁthorsnoted that these esti-
mates were observag;increase with Yhe progress of length

of lactation. Results of Soliman (1976) and Ashmawy (1981)
indicated the presence of positive genetic relationship bet-
ween initial and total milk yields, the coefficients of gené¥
tic correlation between these 2 traits were 0.65¢#0.053 and
-0;7619.695. respectively and being highly significant (P<(0.0]
All these results(of different investigators) ip addition to
those obtained in the preseat study with respect tofboth

the genefic and phanot}pic association when combined with
those of the phedotypic association rgported by different
investizators as described before in the previous section,
confirms the presence of pronounced positive phenotypic .and
Zenetic associafipn among the different part records of

lactation milk yield and both 305-day and/or total milk yield
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in buffaloes. They also indicate that selection for part
records of "milk yield is expected to cause a sizable im-

provenenﬁ in lactation milk yield.

Estimates of the gemetic correlation coefficients
between initial, 6-month and 305-day milk yield gm ome hand
and length of lactation period .>n >the other were caloulated as
14097$0.26 § T, 43440,939and I.46I+0.729,respectively( Fable33).
Although these ostimates were greater tham unity, it could
be stated that #ierd was a high positive gemetic association
between length of lactation period and each of initial, 6-
month and 305-day milk yields. The same trend was indicated
in the previous section when dealing with the phenotypic cor-
relation coefficients among the same traits. Estima%es of
genetic correlation coefficients showing magnitudes of unity
or more may be due to the probable non-suitable environmental
conditions that did not give the chance for the genes cont—
rolliné these traifs %o exhibit their true effects. Sampling
errors can be added as another cﬁuse'for obtairing such coef-
ficients. The estimate of the correlation coefficient between
initial milk yield and 1ength of 1actat10n perlod seems to be
the most dependable ane among the considered 3 connections

becanse of its relative low standard error. These findings may

lead to state that selection when directed towards superior
initial milk yield is expected to be associated with increas-

inz length of lactation period and conséquently increasing tota
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lactation milk yield. Total milk yield has been found to
be strongly, positively and significantly correlated with
length of lactation period by Asker et al. (1965), Soliman
(1976) and Ashmawy (1981) in Egyptian buffaloes. The gene-
tic correlation coefficient between length of lactation
period cnd totai milk was estimated bY tb.ose.anthors as
0.67440.191, 0.76+£0.095 and 0.63#0.045, Tespectively.

In agreement with the present results, Asker et al.
(1965) and Soliman (1976) the genetic correlation coefficient
between mit:.al milk yield and length of lactation period in
Bgyptian buffaloes as 0.46340.222 and 0.54+0.093, respectivel
Also, Ashmawy (1981) reported a high significant positive
genetic correlation coefficient of 0.65+0.127 between 305-day
milk yield and length of lactation. However, the latter
author reported a non—signif;cant genetic correla'l;ion coef-
ficient of 0;14:_0.216 between initial milk yield and iength
of lactation pericd..

Results of the present work on the genetic correla-
tion coefficients among the studied milk production traits
gave a satisfactory 1nd1.catl.on for the existence of the

pleotropic action of the gepes controlling these ‘traits.




