A COMPARISON OF THE MILK

N OF THE

co
INDIGENOLUS SOWS OF NIGERIAN WITH THAT OF THE
EXOTIC PURE AND CROSSBRED PIGS
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one. Moch it kngwn aboot the chemi-
cormporsitien of milk of thewe breeds 1a

relation ta the yoaag™s sutritinnal 2ire-
their changss g

ook, iny Lacmation and

B

The milk of sows of the exotic bresds
raised in the tropicy has oot becn 1vesti-

gated 10 any ugm ibcant eateat and oearly
nal:hingu}fuhi.mnu about the milk

of the | sow of Nigerta. This
repan mm some miormatsn
tn tha: regand.

MATERIALS AND METHODS

Ammaih

82 pigs were used for the determmstion
of milk coastitucntys. They were mmds
up of 12 cach of the Nipsrian mdigenons
breed. | arpeahite (ILW)L Landrass (1R},
Pureheedds: ample cromes of these wnh
Do boers (DLW znd DIR) and
cleven =ach of their reoprocal crosses
(EWLIR 2nd LRIW) The pims were
wed in 2 lowx undy on milk vioid
and have been adenesssly des—ibed aloas
wilh the sovironmemmal corditions sader
which by wore kepl

Miznagement
This has been previcusly desorined
Milk samplinz

Milk was collcetzd from sows afier Jot
down of milk was induced by castocs as
described in 3 prior paper. Borh silng
and sows were wsed and mulk was Mg
over an eght-week lactation period during
3 yaams (1973 — 1975) Colosirem was
calleciad mot later than 6 hoos afees
partuntien by 3 moanoal hond sriping
from all luncuonal 1001 Thoreafter milk
samples wert len weekly oo tan conse-
cutive days, namely oo davs 7, X 4, 15

*Promst Addeew: |oststote of Agrx. Research & Traising, P 505, Mooe P gmtsion jratyn Nigeria
Nigerian Jowrna! of Animal Production 6, (142). 1973
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21, 22; 28, 29; 35, 36; 42, 43; and 56, 57
immediately after administration of
oxytocin.

Milk Analysis

The first sample was frozen and thawed
the following day. The two samples
were mixed and analysed fresh in dupli-
cate. Fat percent was determined by the
Gerber Test modified for sow milk by
Perrin, (1955). Protein content was cal-
culated by multiplying the nitrogen con-
tent obtained by the macrokjeldahl
method with a factor of 6.38 (A.O. A.C
1970). Total solids were arrived at by
difference in weight before and after
drying; and solids-non-fat were calculated
by subtraction of fat content from the
total solids. Ash content was determined
by ignition of the dried milk sample and
expressed in percent of remaining weight
of the original sample. Lactose concen-
tration was obtained by the use of the
colorimetric phenol-sulphuric acid method
of Barnett and Tawabs (1957) modified
by Marier and Boulet (1959).

Finally amounts of phosphorus and
calcium were estimated by spectrophoto-
meter and flame photometer. Yields of
constituents were computed from the
obtained percentages and the total milk

yield.
Statistical Analysis

There were seven genotypes, two easens
of farrowing and both gilts and sows.

The eight milk constituents represenied
the variables, effects of season, genotype,
age of sow (parity) and stage of lactation
were determined from an analysis of
variance using the Hierarchial classfication
(Singh and Chandhury1977). The multiple
range test was employed to find significant
differences between means of genotypes
and among weeks of the lactation
(Duncan 1955).

RESULTS
Composition of colostrum

Mean contents of the colostrum of
each of the seven genotypes of sows and
for all sows combined are shown in
Table 1.

The colostrum of the Large-white sow
was lowest in all constituents determined,
the only exception being calcium in
which her colostrum was a little higher
than that of the Landrace dam. The
latter, though also on the lower end of the
table, fluctuated more, her colostrum was
high in fat, medium in lactose and protein.
On the other hand the indigenous pig had
the highest total solids, fat content and in
phosphorus, second in lactose concentra-
tion, third in ash and calcium but rather
low in protein and solids-non-fat percen-
tage which makes her colostrum ‘richer’
in constituents. The crossbred sows
ranked in the middle with a tendency
towards lower values for total solids, fat,
lactose and a higher percentages of solids-
non-fat, , protein and minerals. Among

TasLE 1

Mean percengates of colostrum constituents

All+S.E IND Lw LR DLW D.LR LWLR LRLW
N 82 12 12 12 12 12 11 11
Total solids* 21.89£0.85 22.84a 19.62abc 2187 21.92 22,66 21.72  22.65¢
Fat. . L8 7984045 922 7.28 8.10 7.63 7.94 7.60 8.01
S.anf.** 13.794£0.53 13.62 12.352b 13.83 1412 14.71b 13.91 14.69a
Protein* . 791035 7.53 6.97a2  7.81 7.38 8.70 8.16 8.93a
Lactose* .. 5.18£0.10 531 4.66a 528 6.02abc 518 4.85c  4.75b
Ash* 0.774£0.10  0.78 071 0.71a 0.75 0.83ab (.81 0.83ab
Calcium .. 0.14+0.001 0.27 0.21 0.19 0.23 0.22 0.28 0.29
Phosphorus* 0.141£0.002 0.17a 0.11a 0.13 0.16 0.14 0.15 0.12
a-—¢ —

%

P

0.01 and * — P

60

Mcans with same superscript differ from each other
0.05.



the cossbrod sows 1t that
celostram of the croases with i.:ug.-lﬂe
female ranked hipher in most consitusnts
than thowe frem Landmace female. This
was in cootrasl to the purebrad dams.
Most of the penotype dilference: were
sugnificant (Table 2). Scwson of farrow
influenced colostium co ion recand-
mng total solids (P<< 0.0F) Mt proicn
lactose and calcium (P<< 0.01) by bang
hicher dunng the &7 season. Thes:

WO mo 2 i diTerencss Jdac o
apc of dam (panity).
Chemizal Compositien of Milk

Mean chemical composition of milk
from the seven different penotypes i
given in Table 3. The milk af the indi-
ﬁ sow was, with 1ha tien of

content, in the i position for
tolal solids, fat. ash, phosphoros. ond

the ssvood pesition for solids-oom-

cin and ealeium.  1n contrast o e
colostrum content the milk of the exotic
was liwest in gvery constinents
ot for the laciose wm the milk of
mee sow.  The crowmsbrod sows wert
leading in solids-non-fat. protorn, lacios
and calelum contenis opcvially thoss
sows having Larpe whilc as oae of the
parcat in the cross.  Genobypic duT::-:l-
ces were significant (P<< 0.01) for 1
solids fir and mincrals (Tahle <)
Seasonal influgnces om the milk were
moare promounced and all consilbenis
except phosphotus were of a higher
eoncentration in the milk during the dry
season. These differences were signifi-
cant for total soluds, protcin, phosphorus
(P<< 0.01) and fat, solids-non-fa1 and
calcum (P< 0.05). The difference m
the milk of the mdigenous pigs was not
as propounced with 2 — 83 difference in
the total solids content, .67, for far and
o e IOT .w-hh-nm-"ﬂ and ﬂ.q::. far

1_ im

Tams 1
Alean sgmsre smalysls for colcstrem cveicnml

Source Erowe e w1 A w; b En r_
l".l:rlr..rl:{ (51 4] L} TS ¢
af; = _I |"lli-_'“' l:*‘.r .!:'- |
- “ ml L e . }r
Ho ’ i T Sagee b.4%7 0385 1E1S
eni : ¢ e ~ il el e—- B, §AY
Pronsin . W 2 gt s 1LH7 86440 .22 17
Lictoss s - i 14300 ey 1,067 A.853
Ak . . == : . h o agil® Q.0 L
Calcium : i : OLss~* TR QLT QM7
Phoapbonst - .. K iy i 0.0
o P—00 and*P 00
Tamsz ]
Ohemicul conspumition of the sk (70

Cowgomen IND LW LR DLW DLRE LWLR LRLW
En gt II!I:Z-:: |9E.Eu:lu mﬁi :a.l: s 1

wollag®* 2ro6aD ' . gie HEL¥E
% L % rah T:1%b 7.t T.&d LR 3 Jf :‘;‘:_E,
Tl e - 128§ 12 1S B G 11: T
Proten . 7.00 i h.16 622 s42 201 &7
Laciose . 5,14 4.93 515 3.5 3.48 516 513
Ash*® = - 01 O Q7S 040 Gid 0E3
Phm s ad Liisabaid Qlda Oia7d L5 Q46 sl  Ol4lb

-l — Means with same supencript ase Lelere lrom cach other

w — P

él
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Tasie 4
Analyss of variance for milk constituents (%) by season, genotype, parity and stage of lactation

Sources of

Season Breed w|s Age wlb Lactation Error
variation (s) ) (a) stage variance
wia (1)
df. 1 12 14 196 432
Total solids 39.95%* 79.57%* 11.79%+ 7.05%* 5.14
Fat —_ 9.64* 31.63** 5.33* 3.64 2.59
Snf. . 13.24* 14.31 5.76 2.24 2.39
Protein . B.32%e .31 2.47 0.84 0.87
Lactose 0.30 4.37 2.87* 0.80 0.92
Atai . . 0.002 0.129%+ 0.028 0.016** 0.008
Calcium** 0.029* 0.045** 0.008 0.010** 0005
Phosphorus 0.014** 0.023%* 0.003** 0.006** 0.:008

— P— 001 and * P<0.05.
protein in favour of the dry season.
Milk composition was also influenced by
age of the dam at highly significant levels
(P << 0.01) for total solids and phosphorus
content and (P<< 0.05) for fat and
lactose. The graphs of the mik consti-
tuents are presented in Figs 1 — 3. These
graphs clearly show that after an initial

25k

high colostral value of all the contents
except for calcium and phosphorus in all
the breeds and lactoss in the indigenous
breéd, there was deﬁmtely a decline
followed by a gradual increase in the
contents which indicated a concentration
of the constituents as the milk production
decreases.

s L
>
3 N e SoF
= 10p
: X "%
—
_.——-"__'.'-""--.4.-—-"‘".’
S ~ o——= [ndigenous
»-—-x Crossbreds
+——+ Purebreds
C Colostrum
1 i L A L. L b 1
C 1 2 2. 4 8.8 7 B

Weeks

Fig 1 Content (%) of total solids (TS), solids - not - fat (Snf)
and fat(f) of milk from indigenous, crossbfed and

purebred sows.

62



ADEBAMBO and DETTMERS

- i e W o—— Indigenous
> .6} ¥~ —x Crossbreds
o . + Purebreds
= C Colostrum
R
&2 ub
Ca
2 = }P
of —
1 1 L I i L L L
ENt 2 3°8 -6 T 8
Weeks
Fig3 Content (*%) of ash (A), calkium (Ca) and phosphorus (P)

ot milk from indigenous, crossbred and purebred sows

Table 5 gives weekly means of milk
constituents (%) for all genotypes com-
bined, as well as the comparative values
for colostrum. Although there is a
rise in concentration over the course of
the lactation period for most components
these are significantly different only
(P< 0.01) between the early and late
weeks for total solids and the gninerals,

Thete are little or no fluctuations in pro-
tein and lactose content.

Yield of Milk Nutrients

The total yield of milk nutrients was
calculated from the sum of estimated
weekly milk yields and percentages
obtained from chemical analyses. The
mzans of the total yields were given in
Table 6 for each genotype.

_The indigenous sow had the lowest
yields (P <<0.01) of total solids fat, proteins
actose, and ash, Exatic purebred sow
averaged about 3kg higher yields of

TaABLE 5

Mean weekly milk composition (4) of all genotypes combined

Componeni Colo-

strum 1 2 3 4 5 - 7 8
‘¢ ids ** 2189 19.22b 19.19a 19.70 1995 20.56 21.25 21.36 22.02ab
;::!mhd.s. 798 713 720 760 790 809 856 858  8.08
s.nf. 13.79 1196 1200 1222 1219 1244 1270 1277 14.21
Protein 791 611 620 630 634 633 658 664 694
Lactose 518 521 509 525 508 534 535 530 536
Ash** .. 077 0.72ad 0.73be 0.73¢f 076 079 . 0.81  0.85def 0.86abc
Calcium ** 0240 0.250ac 0.262b 0292 0294 0318 0328 0.352ab 0.344c
Phosphorus** 0.138 0.140a 0.144c 0.142b 0.153 0.151 0.166 0.167 0.178abc

a-f — Means with same superscript differ from each other

— P==0.01.
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Table 5 gives weekly means of milk
constituents (%) for all genotypes com-
bined, as well as the comparative values
for colostrum. Although there is a
rise in concentration over the course of
the lactation period for most components
these are significantly different only
(P<< 0.01) between the early and late
weeks for total solids and the gninerals,

There are little or no fluctuations in pro-
tein and lactose content.

Weeks

Fig3 Content (%) of ash (A), cakium (Ca) and phosphorus (P)
of milk from indigenous, crossbred and purebred’ sows

Yield of Milk Nutrients

The total yield of milk nutrients was
calculated from the sum of estimated
weekly milk yields and percentages
obtained from chemical analyses. The
mezans of the total yields were given in
Table 6 for each genotype.

The indigenous sow had the lowest
yields (P <<0.01) of total solids fat, proteins
actose, and ash. Exatic purebred sow
averaged about 3kg higher yields of

TABLE 5
Mean weekly milk composition (%) of all genotypes combined

Compo Colo-
e strum | 2 3 4 5 - 7 8

'¢ ids ** 21.89 19.22b 19.19a 19.70 1995 2056 21.25 21.36 22.02ab
E:ﬂ sohd..s. 7.98 7.13 7.20 7.60 7.90 8.09 8.56 8.58 8.08
S.n.'f 13.79 11.96 12.00 12.22 12.19 12.44 12.70 12.77 14.21
Protein 7.91 6.11 6.20 6.30 6.34 6.33 6.58 6.64 6.94
Lactose 5.18 5.21 5.09 5.25 5.08 534 5.35 5.30 5.36
Ash** - 0.77 0.72ad 0.73be 0.73cf 0.76 0.79 . 0.81 0.85def 0.86abc
Calcium ** 0.240 0.250ac 0.262b 0292 0294 0318 0328 0.352ab 0.344c
Phosphorus** 0.138 0.140a 0.144c 0.142b 0.153 0.151 0.166 0.167 0.178abc

a-f — Means with same superscript differ from each other

— P<=—0.01.
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TABLE 6
Yield of milk nutrients (kg) by genotype

Genotype Total solids Fat Protein Lactose Ash
IND 16.32abcdef 6.71abed 5.18abcde 3.79abcde 0.64abcd
LW 28.46d 10.89d 9.07¢ 741d 1.10¢
LR 25.66e 9.48 8.26e 6.96e 0.98
D.LW 28.76¢ 10.97¢ 8.80d 1.97b 1.08d
D.LR . 38.28a 12.74a 9.8la 8.40a 1,24a
LW.LR 25.50f 10,09 8.17 6.27 0.98
LR.LW 30.65b 12.08b 9.67b 7.58 1.20b
*% *h *% *k %

a-f = Means with same superscript differ from each other

** = P00l
protein, fat and lactose and 10kg more matter. Absolutely the indigenous pig

total solids and about 1/3kg ash more.
They were exceeded by the crossbreds
but the differences were not significant.
The low yields of total nutrients of the
native sow had of course to do with her
low total milk yield of only 74kg as
compared to 130 — 148kg of the other
sows giving an average daily yield of
291g total solids for the indigenous,
92.5g protein and 120g fat as compared to
the highest value of 576g, 227.5 and 175g
respectively in the exotic.

In relation to the nutrient intake by the
litter (Table 7) there was no difference in
protein and fat intake between the
indigenous and other genotypes but was
slightly lower in the Iactose intake
(P< 0.05) and total solids (P<< 0.01)
with regard to one of the crosses.

A striking relationship could be drawn
from the yield of nutrients per kg dry

produced the lowest amount of protein,
fat and total solids per day (P<< 0,01)
but in terms of dry matter, she produced
412g fat compared to 370 — 403g and
317g protein compared to 306 — 334g
per kg dry matter of milk of the other
genotypes (Table 8).

DISCUSSION

The total solids, protein and solids-
non-fat content of this study with 21.9,7.9,
and 13.89% respectively was lower than
values between 25 — 31, 12 — 17 and
17.2%; reported from the temperate coun-
tries by some workers (Pond er al, 1962;
Salmon-Legagneur and Gueguen 1962;
Earle and' Stevenson 1965; Elliot et al,
1971 and Fahmy, 1972) but with range of
19 — 25, 6.1 — 9.7 and 122 — 15.3%
reported by others (Neuhaus Von ,1961;
Bowland, 1966). Fat, lactose, ash and
phosphorus content agreed with other

TaBLE 7
Mean daily mutrient intake (g) per piglet

Genotype Litter size Total Solids Fat Protein Lactose Ash
IND 4.83 67.22a 25.96 20.10 14.00a 2.36a
LW 6.93 79.03 27.51 22.68 19.10 2.83
LR 5.08 75.54 33.35 29.20 24.48a 3.46a
D.LW 7.97 71.74 24.04a 19.50a 17.46 2.42
D.LR 7.68 ' 83.74 30.34 23.30 19.52 2.88
LW.LR 6.96 93.37a 37.26a 30.36a 16.09 2.51
LR.LW 7.04 87.40 32.84 25.10 19.23 3.04
P * * M w
a = Means differ from each other.

## = P<=—0.01 and * P<< 0.05
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TaBLE 8
Daily yield of total solids, fat and protein per sow in gram and per kg dry matter

Daily output D
Genotype Protein e sondnaiiad
T8 Fat Fat Protein
IND 291.4a 119.8a 92.5a 411.5
LW 508.2 196.5 162.0 381.5 ggﬁg
LR 458.2 169.3 147.5 370.5 319.2
DLW 514.6 195.9 157.1 379.8 309.6
D.LR 576.4 227.5 175.2 3972 306.2
LW.LR 455.4 180.2 1459 397.2 3343
LRLW 547.3 215.7 172.6 402.7 327.0
L1} L1 L1 [

8 = this mean differs from all the others
P< 001
1 Yield g/kg dry matter — 100
—— X% nutrient
% TS

reports. The calcium concentration was
high in the colostrum here with 0.249%
as against values of 0.05 (Fahmy '1972)
and 0.05 — 0.08 (Neuhaus Von 1961
Miller, 1967, Elliot et al, 1971). It is
known that the diet of the sow has an
effect on the composition of colesirum
and milk (Holden ef a/. 1968). The low
concentration especially in protein of the
colostrum could have been caused by the
low protein content in the ration fed to
the' dam prior and during lactation.

In most studies however, a few animals
were used of one single breed. Only
Heidebrecht er al (1951) compared three
breeds, the Hampshire, Duroc and Chester
white and they found consistent diffe-
rences among breeds, but noted also
large variations among individuals within
breed, agreeing with a recent paper by
Fahmy (1972) who comparsd seven breeds
in Canada.

When comparing the lactation trends
obtained in tius study with those of other
workers, the greatest dilierences were in
the fat content. Willeit and Maruyama
(1946) reported an increase of fat with
advancing lactation while others found
an appreciable decrease after an initial
rise (Bowland et al., 1966, Braude ez al.,
1947; Perrin, 1954). The rising fat con-
tent reported 'here may be connected
with the sharp decline in yield from about
the third week of lactation. The daily

yield of protein on dry matter basis was
higher in this study taan reported else-
where (Blaxter, 1961; Lucas and Lodge,
1961) and probably due to the generally
low yields in all the sows studied.

Results of this investigation show that
differences in' ‘chemical coraposition of
sow milk existed between breeds and
genotypes. They agree with findings by
Egesimba (1974) who studied another
group of pigs at Ibadan. He however,
obtained much higher values for the
milk of the indigenous pigs than for other
breeds, and the composition of milk
from crossbred sows was close to
that of the indigenous. However, this
study was based on comparatively fe
animals. Breed differences was also re-
ported by others working with standard
breeds of swine in temperate regions
(Smith, 1959; Allen and Lasity, 1960;
Fahmy, 1972). It can be stated that the
indigenous sow, due to her ‘rich’ milk
but smaller litter size, does provide about
the same amount of milk nutrients for her
piglets as the exotics.

The chemical composition of sow milk
at various stages of lactation was studied
because it is of importance with regard
to the nutrition. of the young pigs. The
quality of the milk can be influenced by
feeding and management of the” ddms
especially with regard to the -protein
content (FEY, 1958; Holden e al., 1968).



MILK COMPOSITION OF PIGS

The relatively low total milk yield of the
indigenous and for that matter also of
the exotic — pigs in this study combined
with higher concentrations of constituents
is comparable with dairy animals in the
tropics. Yields of the latter also are
depressed in the tropical environment,
and the zebu cow milk for example has a
considerably higher fat content than other
breeds of cows.

The ‘richness’ of the milk of the native
sow and the availability of suffictent
amounts of nutrients per piglet can be
viewed as a balance for her low total
yield so that in the end (on dry matter
basis) she did not diifer from other
breeds. One can deduce therefore that
the indigenous sow of Nigeria is well
adapted and able to supply her piglets
with the required nutrients through her

milk.

There is a nced now to study whether
milk vield and composition can be
increased and/or changed when indigenous
pigs areraised in confinement and will
have larger litters, as shown by Fetuga
et al. (1976) of which more pigs survive.
These aspects have to be considered if
indigenous pigs are to be utilized in pig
and pork production. It will also be
necessary o investigate relationships bet-
ween dam and litter performance in
order to determine suitable selection
and breeding procedures when indigenous
pigs are to be utilized.
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