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The Effect of Age and Weight at First Calving
on the Productive and Reproductive Perfo-
ymance of Primiparous Buffaloes

M. A. El-Fouly and Y. A, Afifi

Department of Animal Production, Faeulty of Agriculture,
Caire University and Animal Production Research Instif-
vte, Ministry of Agriculture, Dokki, Cairo, Egypt.

A roran of 109 pregnant buffalo heifers was derived from Mahe-
Het Mousa Farm of Ministry of Agricolture and was used to

determine the effect of age and weight of dam at first calving
on calf birth weight (WCB), service period length (SPL), milk
production in the first 120 days of lactation (IMY) and total
milk production (TMP)., All these characters belong to the first
calving interval, Data were analyzed by the Ieast squares method
and with respect to weight of dam at parjurition, buffaloes were
divided into four groups, Group 1,included buffaloes weighing
400 kg or less after [irst calving, while groups 2, 3, and 4,
included buffaloes having a post—partum body weight of 401-
450 kg, 451 —500 kg and 501 kg or more, respectively.

The overall means of WCB, SPL ,IMY and TME were 33.98--
052 kg, 151.744-06.52. days, 512.904+12.3 kg and 988.97-4-26.02
kg, respeciively. On the basis of the investigated characters
buffaloes of weight group 3 were shown to have the best per-
formance while these of group 1 were the poorest. Buffaloes
of group 2 were of intermediate performance between group 1
and 3. Buffaloes of group 4, however were the heaviest, but
values of their investigated characters excluding WCB appro-
ximated those of group 1.

Tncreasing age of dam at parturition was shown to affect
WCB (b= —0.2866), SPL (b=--3.7381), IMY (b= —8, 7505)
and TMP (b — —14,2398) unfavourably. All partial regre-
ssion coelficients were significant (P< 0.01). The present data
indicale that buffalo heifers should be brought to conceive at
the earliest possible age, at that time their live body weight
should average 370.944.2 kg. This particular weight at
conceplion corresponds to an average weight at parturition of
475.143.6 kg (range = 451—500 kg.
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It is established that primiparous bulfaloes were shown to have a markedly
long service period length (Ragab ¢! af,, 1956, El-Sheikh and Mohamed, 1965
and El-Fouly ¢t al., 1977) and a considerably low milk production (Ragab et al.,
1954 and 1956). Morcover, it is claimed that a considerable number of them
either does not lactate or have an abnormally short lactation peried length. Trials
toe evaluate the importance of age and weight at first calving on the subsaquent
productive and reproductive performance of the frist-calfbuffalo are lacking.
Such information, if available, it will help in the determination of the optimal
age and weight at first breeding, which are usually estimated on arbitrary basis.

Experiments reported here describe trials aimed to determine the contribu-
tion of age and weight at parturition, in Egyptian buffaloes, on some economical
characters of the first lactation.  These characters include weight of calf at
birth, service period length, milk production in the first 120 days and total miik
production.

Material and Methods

The study included 109 pregnant heifers that were made available from
Mahecllet Mousa Farm, in the Nile Delta, Egypt. Animals were born in September
through December, 1971 and were reared under the same conditions ol mana-
gement.  All  terminated pregnancy normally without calving  dilliculties.
Dams and calves were wejghed within 24 hr after parturition.  Suckling was
allowed for one week, thereafter, calves were raised artificially and dams were
hand milked twice daily at 8.00 am and 4.00 pm. Daily production records
were available for each animal. Buffaloes were dried up two months before
the expected time of delivery, il still Jactating.

During summer and autumn buffaloes were tied under semiopen sheds
and were fed concentrate mixture along with wheat or rice straw. Maintenance
and productive requirements were calculated according to the standards of
Tommi (1963).- During winter and spring animals were left Iree to graze
Egyptian clover (Trifolium Alexandyium) . Heat was checked three times daily
at 7.30 am, 12.00 noon and 3.90 pm. Animals detected in heat were hand
mated to bulls known to be fertile mating, however, was postponed for estrus
buffaloes still in their post-partum refreshment period (6 wecks after calving).
Mated buffaloes did not show heat symptoms for two months, were checked for
pregancy. The interval from parturition to the fertile service was referred to
as service period length,

Data were analyzed by the least squares method described by Harvey
(1960) using a multiple classification model with regressions and unequal sub-
class number. The model included the fixed variable weight and age at par-
turition and lactation period length. With respect to weight after calving,
buffaloes were divided into four different groups as follows :

Group 1 : 400 kg or less.
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Group 2 : 401-450 kg.
Group 3 : 451-500 kg.
Group ¢ : 501 kg or more.

The investigated characters were weight of calf at birth (WCB), service
period length (SPL), milk production in the first 120 days (IMY) and total-milk
production. The analyses of variances were done together with the tests of signi-
ficance for individual means. These tests were Duncan multiple range tests

{Duncan, 1955).
Results and Discussion

Teast square means of weight of calf at birth (WCB), service period lengeh
(SP1.}, milk production in the first 120 days ol lactation (IMY) and total muik
production (I'MP) of primiparous buffaloes are given in Table 1, and anal-
ysis of variances for all investigated ¢haracters are presented in Table 2.

TABLE 1. Least squaresmeans( -+ 3.E.) of weightof calf atbirih (W{BY, service period
lensth (SPL), milk production in 120 days (IMY) and toial milk production
(TMP) in primiparous buffaloes.

Classification N WCB (kg) SPL (day) IMY (kg) TMP (kg)

|
Overall mean 109 | 33.9840.52 %lSI,Mi 6.52 i512.90i12.30 988.97426.02

b

a a a a
Weight group 1 28 29.48+1.00 [168.97412.60 [486.773-23.70 1932.34+50.29
I a

2 36 34.0240.88 |145.49411

a a
J10 502,334-20.95 |976.72444. 21

b a a a
3 26 36.954-1.04  140.26-+13.15 [605.00224.85 |[1097.61+52.50

b a a a
4 19 | 35.46-£1.21  152,224:15.30 457 48+28.72 949 ,21460.98
| | |

Means within a column having the same letter di ffer non-significantly from each other,
otherwice, they differ significantly at P<0.01.

"Holding the other two variables (age of dam at claving and laction period) constant.

The overall means

The overall means of WCB, SPL, IMY and TMP were 33.98 0.52 kg,
151.74 + 6.52 days, 512.9+ 12.30 kg and 988.97 4 26.02 kg, respectively.
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TABLE 2. Analyses of varviances of weight of calf at birth (WUB), serviee period lenzth
(SPL), milk production in 120 days JMYJ and total milk produaction (TMP)
in primiparons Exyatian buffaloes.

I Mean f Mean siuares
squares !

Source of variance D.F, T|BEE, T ]
‘ W.C B. |

SPLL MY ] TMP
|

| | |

4321.35 ™5 98228 B7** 140441 .34 NS

Weight of dam, postpartum | 3 iZ?Z.’Iﬁ** 3
41463 .29** 283857 .27%* !60339{} 2088

Regression on age of dam 1 .245 25 ]

Regression on laction period| —

— 1 52726.60%% !6456I37 AgEE i3?889925 Sk

Residual 104 ‘486].29 103 438658 5'15651 98 70039.0%
| |

NS : Not significant #% Significant at the 19 level.

The effect of weight

The weight of primiparous buffaloes at parturition was shown to be signi-
ficantly (P <7 0.01) related to WOB of their first calf. Dams weighing 400
kg or Tess at parturition gave birth to the lightest calves (2948 + 1.00 . kg),
meanwhlle the most heavier calves  (36.95 + 1.04 kz) were those of group 3.
Duncan’s muhlpie range tests revealed that differences in WCB  mean of
group 1 and the other three groups were significant (P <7 0.01), while differe-
nices between means of these three groups lacked significance. Using the same
statistical technique Singh  «f «al. (!03”; came to a similar concluzion in cattle
as they found that the influence of dam’s weight at parturition on WCB was

whly significant. It is understood that heavier buffaloes should have a bigger
size and hence their calves were provided, during their prenatal life, w;th a
mote favourahle maternal environment to express their genetically determined
growth potentialities,

The weight of the first-calf buffalo at parturition affected SPL non-signi-
ficantly. The length of the character decreased gradually from group 1 till
it became of minimal value for buffaloes of group 3, thereafter, it underwent
an increase in group 4. In multiparous buffaloes, weight of dam at calving
was shown to be associated with SPL (El-Fouly et al, 1977). In their work
heavier buffaloes have a significantly (P <7 0.01) short SPL than that for their
lighter counterparts. It is interesting to mention that the present data dem-
onstrate that retarded cnnroptmn in first-calf buffaloes was, to a greater extent,
due to a delay in the restoration of the post-partum ovarian functions. The
interval from calving to the first service in buffzloes of group 1 and group 3
accounted for 83.2% and 86.3% of their corresponding SPL. This finding is
in accordance with El-Fouly, (1977). Apparently, weight of dam after par-
turition is involved somehow, in the establishment of pest-partum ovarian
activity.
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The lowest IMY was that for buffaloes of group | (486.77 4 23.70 kg) and
sgroup 4 (457.48 4 28.72 kg), while the highest value (605.00 a4 24.85 kg) was
recorded for group 3. IMY of group 2 was of intermediate value (502.33 4
20.95 kg) between groups 1 and 3. The ANOVA revealed highly significant
differences among weight groups in IMY and Duncan’s test indicated that
differences between the mean of group 3 and those of the other three groups
-are significant (P<C 0.01) ,otherwise, differences between other means are non-
significant. The gradual increase in IMY by increasing dam’s weight at iirst
parturition, noticed in the three first groups is not surprising, but what is puzzli
is the situation of group 4. It did include the heaviest first calf buffaloes, ne-
vertheless, gave the lowest IMY,

Total milk production of the four investigated groups is given in Table L.

It appears evident that the character showed almost the same trend reported for
IMY. The AVOVA, Lowever, revealed that differences among groups lacked
significance. It should be mentioned that buffalo cow weight changes dur-
ing the first lactation period ( ¥ = 6.9 months and the range was between (0.0
and 14.1 months) have not been considered here. Weight changes may vary
from one group to the other, morepver, it may vary between individuals of the

one group.If this is the case, this certainly impairs the influence of dam’s weight

at first parturition on TMP of the first lactation period.

The effect of age

The effect of age at first calving on WCB, SPL, IMY and TMP was ex-
pressed in terms of partial regression coefficients (Table 3). The b values for
ihese respective characters are -0.2866 4 0.0966, - 3.7381 4+ 1.2722, —
'9.7505 4 2.2896 and — 14.2598 4+ 4.8583, all arc statistically highly significant.
Thus, when holding weight of dam at first parturition and lactation period
length constant, age increase of the first-calf buffalo was shown to exert unfa-
vourable effccts on all investigated characters. One month increase in age at

TABLE 3. Pariial resres
sarvice po
production!’]
lepghit(T),

sion confficionts (4 8.E.) of weight of ealf at birth  (WWCB),
tength (SPL), milk production in 120days(I3TY)and total milk
AP onage of dasa ot first calving rad the Lirst lactation period

| Age of dam First lactation

Character

‘ (monih} period  {day)
m - | _
WCR (ke ‘ —0.2366%% 40,0066 =
SPL (day) ! 4-3.7381 %% 41,2722 +0.17T19%%10.0496
IMY (ke) 1 —9.7505%% 4.2 7896 4 §5.,4290%% 10,2671
TMP (kg) ‘ —14.2598%% 44 8583 4 ,6063-4-0.1982,

Holding post-partum weight of dams constant,
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first ralving was associated with a decrease in WCB (0.29 kg), IMY (9.75) and’
"MP (14.26 kg) and an increase in SPL (5.74 days), The determination of
age at first calving free of or with a less unfavourable effects has not been
waorked out.

The data clearly show that for the best productive and reproductive per-
formances, during the first lactation, buffaloes heifers should be bred to calve
at the earliest possible age. At calving their body weight should range between,

451 and 500 kg (X = 476.1 + 3.6 kg).

The effect of lactation period

Partial regression coefficients of SPL, IMY and TMP are shown in Table-
3. The obtained values for the respective characters arc -- |4+ 0:1719 0:0496, |-
54240 4+0. 2671 and +4.6063 + 0.1982. The first two regression coefficients
are highly statistically significant while the third is not significant. The signi-
ficant b value of SPL indicates that milking exerted some effects in delaying
post-partum conception. El-Fouly ¢f al. (1977) concluded that buffaloes with
a short lactation period lenght of 120 days or less have a significantly (P< 0.01}

TABLE 4. Data on growth and reproductive performance of buffalees of groups | and 3
during their nulliparous life.

- Group | l Group 3
Character mean =+ S.E. , mean -+ S.B
a a
Birthweight (kg) « . =« « « « 31.8+ 1.2 338 +1..48
Age at frst scrvice (month) . . . 23.2 4+ 0.9 23.5 4+ 0.06
a b
Weight at first service (kg) 333.1 - 17.3 360.5 44.1
| . "
Age at fertife service (months). . | 241 4= 1.2 5 24.1 +0.06
C d
Weirht at fert'le servige (kg). . . 341.7 &= 8.0 370.9 =+ 4.2
a a
Ninmnber of services/conception 1.6 4 0.2 1.5+ 0.2
i a a
Age al first calving (months) . . | 4.1 4+ 1.1 | 343 4+ 0.6
| {
c | d
Weight afier calving (kg) . . . . i 378.5 4 T.a 476.1 + 3.6

Means within a row having the seme letter differ non-significantiy frcm each other,.
otherwise they differ significantly at 59 level for means withletters a and b and at 19
level tor means bearing ¢ and d.
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shorter SPL than their counterparts with a longer lactation periods. Morcover: .
in this species suckling was shown to be a more powerful stimulus, rather than
milking in delaying post-partum conception (El-Fouly et al., 1976).

Growth and reproductive performance of buffaloes of groups 1 and 3 before
their first parturition

On the basis of the present findings, buffaloes of group 3 were the best
with regard to their performance in the first lactation. On the contrary buf-
falocs of group 1 were the poorest. Of interest is to compare growth and
reproductivity of animals of these two particular groups before their first par-
turition. Such data are given in Table 4. Buffaloes of group 1, however,
were slightly lighter at birth (31.8 4 1.2 kg) than their counterparts of group 3
(33.8 4 1.6 ke). vet, difference in their birth weights is not signilicant. Apart
from that, buffalocs of group 3 were significantly heavier at first breeding, con.
ception and parturition, It should be noted that corresponding ages of the
three parameters in the two groups were very close and statistically mnot
different. '

Results do suggest that, under managerial conditions similar to those of
the current research, buffalo heifers should be bred [or the first time whenever
their body weight is about 360 kg and a corresponding age of about 23.5
months.

Acknowledgemenis : the authors wish to thank Dr. A. Mostageer Professor
of Animal Breeding of this department for suggesting the statistical analysis:
of the data.
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