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FACTORS AFFECTING THE INCIDENCE OF
‘CLINIGAL MASTITIS IN FRIESIAN COWS AND
BUFFALOES UNDER THE PREVAILING FARM
CONDITIONS IN U.AR.

By
Y.A. Arrer awp M.S. Barrapa
Animal  Production Department, Ministry of
Agriculture, Dokki, Cairo.

An investigation on the incidenoe of clinjoal mastitis was andertaken
in two herde of Friesians and buffaloes belonging to the Ministry of
Agriculbure. they included 1747 snd 1691 lactation records of Friesian
cowa and buffaloes respactively and covered the period from 1960 to
1965, Recordsofanother 465 paternal sisters belonging to 17 Friesian
sires and another 387 buffaloes progeny of 19 sires were ngsed to study
the difference between daughter groups for susceptibility to elinical
mastitis,

It was found thet the incidence of mastitia increased with the

advance in age. The percentage of mastitis frissian cows at the first
laotation was (11.2 compared to 16 at the fourth, In the oase of
buffaloes the corresponding figures were 4.7% and 8.3%. Animals
thathad suffared from elinical mastitis were more liable to be infeoted
again in the subsequent lactations and the percentage of re-infocted
animalg increased with advaneing order of lactatjon.

Tt was also found that 52, of the total cases of clinical mastitis
oceurred among Friesian cowe during the first month after parturition
corresponding to §49; fo the buffaloes. The data slso showed that
buffaloes are less susceptible to clinical mastitie than the Friesisns,
Differences betweon the two bresds wors significant,

The percentage of mastitits pows vary widely betwean the daughter
groupaof difforent sires, ranging betwesn zerote 28.2%, forthe Friesians
and between zero to 207, for the bufaloes,

The mastitis animals showed a slight decregss in averago mi]k'.yield
than the normal ones though the differences wore not  significant,
Mothoda of controlling mastitie wers discuseed in dotails in the text,

Mastitis or ndder inflamation is one of the major disease problems facing
-dairy industry today. Dairymen are well aware of the logses Inflicted by
mastitis such as reduction of milk yield, selling the mstitis cows at lower prices
and the costs of treatment, prevention and replacements. Authorities in the
United Kingdom have estimated the total losses inflicted by mastitis at a
vost of & 10-19 million per annum (') whereas the American dairy industry
-estimated the losses at 325 million a year(?),

(1) Leaflet No. 295 issued by the Ministry of Agriculture,

(2) Tssued by Anburn University Extension §
10 M. 5:6L. '

I
]

Fisheries and Food, London {1 964),
ervice, Aubum, Alabams, Cirenlar No. 584
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The present study investigates the incidence of elinical mastitis ir
the Friesian cows and buffaloes and whether there is a difference between
the two breeds for susceptibility fo mastitis, Moreover it investigates
to what extent the daughter groups of different sires vary from each other in
their resistance to ¢linical masfitis, It also deals with some fundamental
onuses which may contribute in incresing the degree of incidence of clinical
mastitis such ag age, stage of lactation and milk production.

Materials and Methoda

The data used in this investigation were obtained from the records of two
herds of Friesian cows and buffaloes belonging to the Ministry of Agriculture.
‘The Friesian herd is stationed at the Sakha Txzperimental Farm whereas the
buffelo herd is kept at Mehallet Mousa Farm. Both farms are located in the
northern part of the Delta.

The data comprised 1747 lactation records of imported and locally born pure
Frisgian cows 'covering the peried from 1960 to 1965, and 1961 lactation records
of buffaloes during the same period. The two herds were kept under nearly
similar conditions of management and feeding, All animals were hand milked.
twice daily. Cases of clinical matitis were recorded by the veterinarian and
were recogoized by the swollen or tender udder or the milk contained clots
or discolored, also if the ndder or the milk showed any other abnormalities.

Tn order to study the differences between sire daughter groups the records
of another 465 paternal sisters group belonging to 17 Friesian sires and 387
buffaloes, progeny of 19 sires were used. These records covered the period
from 1962 to 1967. '

Results and Diseussion
Effect of age

The effect of age, in terms of lactations, on the incidence of elinieal mastitis
among the Friesians and buffaloes is shown in Table 1. In case of the Friesians,
it can be seen that the incidence of mastitiz incressed wih the advance in,

TABLE 1.—INCIDENCE OF OLINICAL MASTITIS AMONG TRIESIAN Cows ARD
BUFFALOES AS AFFECTED BY LACTATION GRDER (1960-1965),

Friesian cows _ Buffaloes
Order of Lactation No. of ' No. of -

No. of : No. of e o

owe | ewar | % | Bufloes | griie | %
1at lactation . , . 73 87 11.26 732 37 4.73
ond ,, . ...l B37 94 | 17.50 533 35 6.00
ard e e e 263 o6 13.89 279 16 B.75
4th e e 125 20 16.0¢ 47 4 8.51
5th ,, e e . 49 T 14.28 - — —
Average . . . . . 13.97 5.43
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-age. The heifers showed the lowest percentage of cows susceptible to magtit-
is (11.39,) which increased to 17,5, 13.7, 16.0 and 14.39%, from vhe second to
the fifth lactation respectively. The buffaloes showed the same trend as the
percentage increased from 4.7 for heifers to 8.5 at the fourth lactaion.

It could be also seen that the older animals are more liable to infection
‘than the younger ones. Probably this is hecause, with advancing age, the
udder became more pendulous thas increasing the risk of injuring the udder
and consequently the incidence of mastitis. Young et al (1960) reported
that differences between cows in susceptibility to mastitis are associated with
differences in udder height, the more susceptible cows are being those with more
pendulous udder.

Inspection of Tahle 2 shows that the higher percentage of mastitis among
older animals may be also due to the former infection. Mastitis being ene of
those diseages that do not result in a stateof immunity but give srisk to a atate
«of susceptibility. The cows that suffered from mastitis are more liable to be
infected again, actually 229 of the infected number of cows which were infected
in the previous lactation were reinfocted agsin.

TABLE 2.—TPERCENTAGE OF RE-INFECTED MASTITIS
(Cows DURING SUBSEQUENT LACTATION®

No. of * No. of

LU Mastitis | re-infected
Lactation 00Ws mast cows %
1st lactation . . &7 - —_—
o9nd ., e 94 21 22,34
grd , . .. 36 13 36.11
4h .. 20 9 45.00
&th R 7 4 7.1

Friesian cows during the second lactation were suffering from mastitis in
the first, whereas 36%, of cows contracted mastitis in the third lactation were
previously infected during the first and second lactations. It is also obvious
from the results presented in Table 2 that the percentage of re-infected cows
jncreased with the advance in age.

Bffect of Stage of Lactation

 The incidence of clinieal mastitis among the Friesians and buffaloes ag
affected by the stage of lactation is shown in Table 3. In both Triesians and
buffaloes the highest percentage of the cases occurred during the first month
after calving,whereas near the end of the lactation period the percentage dropped
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to the minimum. However, the decrease was sharp at the begining of the second
month but remained fairly constant throughout most of the lactation period
and then dropped again to minimum during the last three or four months. This
becomes clear when the data is illustrated in Hig. 1. Inthe cage of the Frie-
sians, 529%, of the cases occurred during the first month after parturition corres-
ponding to a percentage of 54 for the buffaloss. In the second month the cases
dropped to 8.6%, and 11.9%, for the Friesians and buffaloes respectively. By
the end of lactation period the percentages fell to the lowest values.

The foregoing results agree with those of Ragab (1953) who found that
31.19, of the cases of mastitis took place during the first month of lactation,
while the percentage dropped to 1.8 at the 12 the month. He stated that the
heavy impulse of milk seeretion during the first month of lactation may aid
the infection to heighten at this period.

The effect of the previous dry period may partly offer another explanation
for the observed higher incidence of mastitis during the sarly stage of lactation,
Although mastitis could be developed during the dry period it passes unohserved
because the infected cows are not milked, but at calving and commencement
of milking these cows could be easily deteoted. This interpretation is supported
by the present resulis showsn in Table 4. First, it can be noticed that the
percentage of mastitis cases were relatively high at the first week of
lactation as it was 109, and 2569 of all cases in the Friesians and buffaloes
respectively. This indicates that most of the cases were infected during the
dry period. Secondly, since heifers do not have dry periods, it is expected that
they relatively show a lower percentage of infection than the older cows at the
first week after parturition. Examination of Table 4 explains this clearly and
shows the sudden increase in the rate of infection at the second and followi
lactatiops, The Friesians display the phenomanon more pronounced than the
buffaloes. The explantion of the effect of the dry period on the infectionsis
also supported by the findings of Neave et al {1950} who reported that large
numbers of infections oscurred during the dry period and about half of them
produced clinical symptoms within the first two weeks after calving.

TABLE 4.—PERCENTAGE OF Fripsraw Cows aND BUFFALOES CAUGHTED
MASTITIS DURING THE FIRST WEEK AFTER PARTURITION

Trieslang Buifaloes
.Order. of No. of |No: of cows No- of | No. ofhb f.!
Lactation masatitie d;:iie;m&e % Magtitiﬁ inf;:t.odur]ilng 9
cowe st Wk buffaloes | lst, Wk,
Ist lactation . 87 22 25,28 37 7 18,82
ond .. 94 43 45.74 35 8 22.86
3rd . 36 20 55,5656 16 7 43,75
4th .. 20 10 B0O. 00 4 1 25.00
Bth .. i 3 42,856 _ — L
Total &Average 244 98 40.16 92 23 25.00
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Howsever the higher tate of mastitis at an early stage of lactation whieh is
reported in the present study was not in agreement with the findings of Braund
and Schultz (1963} who stated that seventy percent of quarters examined
showed positive reactions to California mastitis test at the end of lactaticn. This
controdietion may be attributed to the difference in systemn of milking, Tn the
present study hand milking was used while in the other machine milking was
practiced. It may be also due to the difference in management followed in the
farm such as disinfecting in teast after the final milking whieh was not practiced
in the present study. This may provide a good medium to bacteria to develop
in the teat eanal during the dry period.

Mtk Production in Relation to Mastites

The results presented in Table 5 show the differences in milk yield between
the healthy and mastitis animals. Incomplete records and animals milking
less than 200 days were excluded. It can be seen that the mastitis Friesian cows
showed a slight decrease in average milk production below the normal ones.
The difference between the two groups was more pronounced with advanced
order of lactation asit was 136 lbe, in the first lactation and continued to increase
progressively until it came to 336 lbs. in the fourth lactation, Nevertheloss
the difference between the two groups was not significant (¢ = 0399). 'The
buffaloes which were infected nearly gave a similar result during the first and
second lactations. The average milk production of mastitis bufaloes was 375
and 376 lbs less than the production of normal buffaloes in the first and second
lactation respectively. However, in the third and fourth factations the infected
buffaloes showed a slight inerease, The difference between the two groups was
statistieally insignificant (t = 0.5679) The present results agree with the find-
ings of Ragab (1063), Afifi (1967) and Jozn ef al. (1950). Moreover, Rothe ef al.
{1964) concluded that mastitis caused a decrease in milk and fat production and
stated that they were negatively correlated with bacterial counts. The pos-
gible interpretation of the results obtained is that clinical mastitis will some what
depress the milk yield. Also it is quite possible that the suseoptible animals
had the greater milk production and may have heen reduced because of irri-
tation brought about by mastitis.

TABLE 5.—ErrECT OF MASTITIS ON TOTAL MILK YIELD
0F FRIESIAN COWS AND BUFFALORS

Friesian Cowa Buffaloes
Healtby Mastitis Healthy Mantitis
Lactation .
Number No, Aver, No, Axer, DI, | Xo. | A7 | wo. | AV | gy,
Milk Kitk milk milk
oI 1 yiela | OF 1 yiea ot yietd | 21| gield
1 bs 11 s fel I VI B

Ist laet, 1. .| 680| 3264 | 84 | 3091 163 | 570| 2418 | 30 | 2043 [—373
2nd lat, 1, .| 447) 3754 | 90 | 3557 |—197 . 473| 2688 | 24 | 2312 |--376.
3rd lact. . .| 232| 4321 | 31 | 4119 {—202 | 279| 2792 | 7 | 2839 |4+ 47
4th lact, , .| 107| 6071 | 18 | 4785 |—836 | 85 | 2528 | 3 | 2750 1236
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Differences between Friesian cows and Buffaloes vn  susceptibility to mastitis.

From the preceeding results {Table 1) it appears that the buffaloes were
loss susceptible to clinical mastitis then the Friesians. A marked difference
is noticeable between the two animals since the overall average percent of the
mastitis Friesians was 13, 97 compared to .13 for the buffaloes. Furthermore,
the difference hetwoen the two breeds for the incidence of clinical mastitis
during the first four lactations was significant (t == 5.26).

It seems that one of the major factors affecting the difference between
the two breeds is heredity which has a grest influence on the structure of the
udder. Fase of milking which is controlled to an appreciable extent by genetio
factors may influence the susceptiblity to mastiiis between the two breeds.
The Friesian cow is an easy milkirg animal compared to the buffalo. Abdel-
Bahman (1964} found that the average milking rates for the Egyptisn buffe-
loes znd Kriesian cows were 1.15 and 2.10 Ibjmin. He stated that the differe-
noe bet ween the two breeds is due to difference in the structure of the teat’s
sphincter, Since many investigators indicated that there was a positive relation
between ease of milking and mastitis (Murphy, 1944, McEwen and Cooper,
1947 ; and Dodd and Neave, 1951), it is therefore expected to find a higher freq-
uency of mastitis smong Friesisn cows than buffaloes. .

Differences between daughter groups for clinical wmastitis

The present study is extended to inveatigate whether variation existed
between sires’ daughter groups for suseeptibility to clinical mastitis. From
the results presented in table 6 and illustrated in Fig. 2 and 3 it is clear that
the percentage of the mastitis Friesians vary widely between the different
daughter groups of diffsrent sires and ranged between zero to 28.29%,. The
incidence of mastitis among the buffalo daughter groups also showed similer res-
ults for it ranged from zero to 209, (Table 6). This agrees with the findings
of Reid (1954) who concluded that among 18 Jersey heifers from one sire the
incidence of mastitis was 559, whereas among 15 heifers from another sire its
frequency was less than 149). Thus, it seoms that sires vary in the degree of
genetic resistance to clinical mastitis they transmit to their daughters. For
instance, the daughter groups may differ from each other for udder structure
which is controlled to & considerable extend by genetic influence. Daughters
with loose, pendulous ndders are exposed to the risk of being injured which is
mostly followed by mastitis. Also daughters with large teat sphineter diam-
eter are fast milking cows but are more susceptible to mastitis because it
facilitates bacterial infection,

Since treatment alone with antibiotics will not control mastitis, care-
full management must be continually eraphasized. From the present study it
appears that cows which have had mastitis are more likely to contract it again
and consequently the role of the milker towards vhess cows could not be over-
looked. An appreciable number of infections oceured during the dry period,
therefore more attention must be paid to the method of drying off the cows.
Wayne snd Macy (1933) and Neave et al (1950) concluded that intermittent
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TABLE. 6.—PrRCENTAGE oF (LINicAu Mastrris cows AND BuUFraLozs
DURING THE FIRST THREE LACTATION PERIODS WITHIN ProeENY

GROUPS
Friegian Clows Buffaloes

. No. of |No.of Mastitis| o i No, of | No. of .
Sire ﬂu.u;hters daughter % ) danghters dﬂflfgﬂ;g; %

1 24 4 16.7 1 24 1 4.2
2 51 11 21.5 2 79 10 12.7
‘3 23 b 2.7 3 5% b 9.2
4 18 4 22.2 4 34 1 2.9
b 29 T 24.1 b 28 2 7.1
-6 56 14 25.0 6 22 1 4.5

7 13 2 15.4 7 27 — 0

8 23 2 8.7 8 15 1 6.7

g 10 0 0 9 20 1 5.0
‘10 7 ] 0 10 13 2 15.4
11 34 7 20.6 11 10 1 10.06
12 28 4 14.1 12 13 i 7.9
13 11 2 18.2 13 11 — i
14 39 11 28.2 14 b 1 20.0
15 11 0 0 156 6 1 16.7
16 16 2 12.5 | 16 8 —_ 0
17 7l 8 11.6 ¥ b — 0

18 ] 1 16.7
19 T 1

and incomplete milking usually resulted in somewhat higher bacterial counts
in milk, whereas complete cessation of milking appeared to give the most satis-
factory results. Disinfecting the teat after the last milking seems to be an
important process to prevent the growth of bacteria in the teat canal duing
the dry period. It may also have somie influence in reducing the severity of
incidence of clinical mastitis at the early stage of the following lactation,

The most obvious factors associated with mastitis is injuring the tip of
‘the teat. This can be reduced by providing an adequate stall width in cow-
sheds and providing the floor with a clean suitable bedding.

The present study showed that progeny groups of different sires vary from
.each other in their susceptibility to clinieal mastitis. Therefore, selection
against sires whose progeny show relatively high incidenc of mastitis could
partly play a rolein reducing the spread of the disease. On the other hand, the
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values for heritability of mastitis obtained by various authors (Table7) are low
and fluetuate between 0.05 - 0.38. Consequently, it seems that depending
only on mass selection against clinical mastilis will lead to a very slow genetic
improvement per genoration. Herd management therefore, is the most effective
way to control the diseage and to prevent the spread of organisms from cow
to cow. Selecting againgt cows severely affected in and favor of sires whose
dams and daughters demonstrated resistance to mastitis, may contribute to the
control of the disease,

TABLE 7.—SoME EsTIMATES OF THR
 HERITARILITY oOF MASTIT

Heritability Referonce
—12 Afifi {1968).
—10 Schmidt et ol (1964).
—13 Gaunya (1962),
—0b O’'Bleness of al (1960}
3 Young ef al (1960).
—27 Legotes ¢ ¢l (1952),

—-38 Lush (1950).
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