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BRAZIL
Crossbreeding o f Bos iadious (mainly Holstein-Friesian)and Bos taumis (nain- 

ly  Gir and Guzera) has been practiced by dairy farmers in the SE REgion o f Bra
z i l  fo r  some f i f t y  years, thus substituting the o rig in a l c r io llo  ca ttle  popula
tion. Intermediate European:Zebu grades are generally maintained by period ica lly  
switching the breed o f bu ll, which results in a wide range o f ca ttle  types in 
the same farm. To obtain information about the s u ita b ility  o f a lternative breed
ing stra teg ies, a t r ia l  was set up to measure the performance o f six Holstein— 
Friesian:Guzera grades in commercial cooperator farms. The background and ra t i
onale o f this t r ia l  have been previously described (Madalena, 1981). In this pa
per, preliminary results on f i r s t  lactation  tra its  are presented.

MATERIAL AND METHODS

Animals Heifers o f six red and white Holstein-Friesian (HF): Guzera (G) grades 
were produced at Sta. ifinica Exp. Sta., State o f Rio de Janeiro and reared up to 
approximately 22 months of age, when they were distributed to commercial cooper
ator farms. Throughout this paper, grade means the expected fraction  of HF genes, 
the im p lic it complementary fraction  adding to 1 coming from the G breed. The six 
grades studied were: 1/4, 1/2, 5/8, 3/4, 7/8 and HFs. The la tte r  were registered 
grades (> 15/16 HF). The half breds were FIs out of G dams. The l/4s and 3/4s 
were f i r s t  backcrosses of Fl dams to G or HF bu lls , respective ly. The 7/8s were 
second backcrosses to HF, and 5/8s were out o f 5/8 bulls and 5/8 dams. Further 
information on the genetic background o f these groups was given by Lemos e t a l. 
(1982). The HF and G sires of the heifers studied were purebred registered from 
commercial loca l AI studs. The same set o f HF bu lls sired the HF, 7/8, 3/4 and 
1/2 grades. The sample of heifers included in th is report had 13 HF and 7 Gsires 
represented, s ire  e ffe c t iv e  number (Robertson, 1953) being respectively 7.9 and 
6.9. The 5/8 sires were from the same herd as the 5/8 dams.Only one 5/8 s ire  was 
represented in the present data.
Farms Climate and heifer rearing practices at Sta. Monica were described by
Teodoro e t  a l. (1982).

In general, each cooperator farm received a group o f six  heifers,one o f exh 
grade, chosen so as to make their age as uniform as possible. Cooperator farms 
were located in the main milk producing areas o f the States o f Minas Gerais, Sao 
Paulo and Rio de Janeiro, within 17®42' and 22®25' S and 40^46' and 47 53' W. 
The climate o f th is region corresponds to Cw o f Koeppen's c la ss ifica tion  (mild, 
dry w inter, hot summer). At the areas where farms were located,mean annual tem
perature varied between 19 and 23̂  C, annual ra in fa ll between 1210 and 1704 mm, 
and mean re la t iv e  humidity between 73 and 83%. A description of milk production
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in the region was given by Joviano and Costa (1965).Farms of high and low levels
of management were chosen,with the help of extension agents and other local con
tacts .Farmers were instructed to manage the experimental heifers in the same way 
as their own. A ll farms practiced twice a day milking, using the ca lf to stimu
late milk le t  down, as is usual in the region.Eighty one per cent o f the heifers
in this study were hand milked.

Ninety one heifers were kept at Sta. Monica Exp. Sta. to provide better nu
tr it ion , management and health conditions than commercial farms. These animals 
were fed 2 kg per head daily of commercial concentrate (23% crude protein)during 
30 days before calving, 7.5 kg per head daily during the f i r s t  60 days of lac
tation, and according to NRC requirements thereafter. Maize silage (6.2% crude 
protein in the dry matter) was fed during the dry season, and chopped elephant 
grass during the rainy season, when pasture of Brachiaria decumbens, Stapf. was 
also available. The animals were drenched twice, at calving and a fter 90 days of 
i t ,  with a broad spectrum product (fembendazol), and kept practica lly  free of 
ticks by frequent spraying. Concentrate feeding according to production was prac
ticed only at Sta. Monica and at one cooperator farm.
Records and s ta t is t ic a l analyses Distribution of heifers to cooperator farms 
started in March 1979. In this report, only farms receiving heifers up to Febru
ary 1981 were included. Calvings occurred a l l  year round, between May 1980 and 
February 1982.Lactations were considered only i f  in itiated  at least one year be
fore this study was undertaken, i .e .  up to March 1981.Lactations interrupted be
cause of disease, death or other abnormal cause were excluded.

Milk production was recorded monthly.Milk samples were sent to this Centre, 
where fa t and protein content were measured using Foss E lectric Milko Tester and 
Pro Milk equipment.

The follow ing tra its  were studied: age at f ir s t  calving, f i r s t  lactation
milk, fa t and protein yie lds, and fa t and protein percentage. Farms were classed 
into high (H) or low (L) leve l of management groups according to a subjective 
assessment of husbandry practices (considering concentrate feeding,pasture qual
ity  and a va ila b ility , roughage supplementation, milking fa c i l i t ie s ,  control of 
external parasites, managerial ab ility  and herd yield and condition). There were 
6 farms in the high and 22 farms in the low management group. Numbers of records 
are shown in Table 1. I t  may be seen that most heifers in the high management 
group were at Sta. Monica Exp. Sta. One farm in the low management group receiv
ed two sets of heifers.

Records were grouped into dry (April to September) or rainy (October to 
March) season of calving. There were four year-seasons for age at f i r s t  calving 
and two for dairy tra its .

Harvey's (1972) computer programme was used to adjust the following fixed 
effects  least squares model:

Y . . , , = m  + g. + 1. + s , + g l . . + g s . ,  + ls ., + e . . , ,  t jk l s i  j  k 5 i j  6 lk jk l jk l

where Y represents one of the above tra its ; m a general mean; g the e ffec t of 
the i-th  grade ( i  = 1 , . . ,6 ) ;  l j  the e ffec t o f the j- th  leve l o f management ( j  = 
- 1,2); s^ the e ffe c t  o f the k- th year-season (k = 1 ,.,4  for age at calving and 
k = 1,2 for dairy t ra its );  g l, gs and Is the second order interactions o f these 
e ffects ; and e^j^i a residual error. The usual analysis o f variance assumptions 
were made about the distribution o f residuals.

RESULTS AND DISCUSSION

Mean age of h eifer sets when sent to cooperator farms ranged from 15.6 to 
28.0 months, averaging 23.4 months.

Age at f i r s t  calving was highly s ign ificantly (P < 0.01) affected by grade 
and year-season, but not by leve l of management, perhaps due to the age at wich 
heifers were sp lit  into the H and L leve l of management farm groups.Interactions
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TABLE 1. Number of heifers distributed, calving and completing their f ir s t  lac
tation according to grade and leve l of management.

Level of Holstein-Friesian grade

management HF 7/8 3/4 5/8 1/2 1/4 Total

Kept at Exp. Sta. High 11 19 12 10 17 22 91
Sent fo farms High 5 5 5 5 5 5 30
Total High 16 24 17 15 22 27 121
Total Low 23 24 23 22 23 23 138
Calved High 10 23 14 14 22 26 109

Low 12 15 16 12 21 11 87
Completed lactation High 7 15 9 13 16 19 79

Low 6 4 8 6 8 5 37

were not significant (P> 0.05). Halfbreds calved 3.5 + 1,,2 months earlier than Hft
and 4.3 _+ 1.0 months earlier than l/4s (Table 2 ). Teodoro et a t. (1982) reported 
that both heterosis and HF additive gene e ffec ts  reduced age at f i r s t  conception 
of the heifers kept at Sta. Monica. Under poorer management, Freitas, Madale - 
na and Martinez (1980) reported that Fl HF:Gir heifers calved 5.5 months earlier 
than purebred HFs and 3.3 months earlier than 3/4s.

Grade, management leve l and grade x management interaction sign ifican tly 
affected (P < 0.05) a ll dairy tra its , with the exception o f protein percentage, 
which was s ign ifican tly influenced by grade only. None of the dairy tra its  was 
s ign ifican tly  affected (P > 0.05) by season effects  nor by interactions involv - 
ing this factor.

As may be seen in Table 2, at the H farms, HFs had longer lactations than the 
other grades, and showed a somewhat higher milk yield.However, milk yie ld  in the 
f i r s t  305 days of lactation was 3052 +_ 216 and 1155 +_ 202 for HFs and l/2s, re 
spectively. There were non significant differences in lactation length and milk 
yie ld  between the 1/2, 3/4 and 7/8 grades, while l/4s and 5/8s had shorter lac
tations and poorer yields.

At the L farms lactation length of HFs was greatly reduced (Table 2 ). In 
fact, three o f the six lactations in this subclass were very short (less than 120 
days) thus causing the low mean yield  observed. One 3/4 grade heifer under low 
management had a short lactation, and none of the 7/8 or l/2s. Madalena, Freitas 
and Martinez (1980) reported 35,25 and 13% lactations shorter than 120 days, re 
spectively, for HF, 3/4 HF:l/4 Gir and Fl HF:Gir cows under poor management con
ditions. Short lactations were also shown by four 5/8 heifers (a l l  at H farms), 
and by f iv e  l/4s (three at H and two at L farms), indicating that short lac
tations of these grades were not caused by poor management.

Grade e ffects  on fat percentage were d ifferen t for each leve l of management. 
A ll grades showed higher fat percentage at the L farms,with the exception of l/2s 
and 3/4s, which had higher fat percentages at K type farms (Table 2). At 
the H farms, l/2s and 3/4s had higher fa t percentages than the other grades, 
whereas at the L farms fa t percentage was higher for the l/4s, and declined con
s isten tly  as HF grade increased. Protein percentage also tended to decline with 
increased HF grade, under both levels of management.

Fls showed the higher fa t and protein y ie ld , both at the H and at the L 
farms (Table 2 ). However, at the H farms the differences between the 1/2, 3/4, 
7/8 and HF grades were rather small, whereas at the L farms there was a marked 
reduction in these tra its as grade departed from 1/2.
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TABLE 2. Least squares means +_ standard error, fo r  f i r s t  lactation  tra its  o f 

heifers of six  Holstein-Friesian : Guzera grades in farms o f high and low leve l 

o f management.

Level o f Holstein-Friesian grades
management HF 7/8 3/4 5/8 1/2 1/4 Total

Age at calving, 
mo.

A ll 40.2
+1.1

139.9
+0.8

39.1
+0.8

40.4
+0.9

36.li
+0.7

41.0
+0.8

39.5 
+0.4

Lactation length, 
days

High 404
+37

318
+20

315
+26

203
+23

322 
+ 20

225
+21

298 
+ 10

Low 154
+38

289
+41

275
+30

260
+33

307
+28

155
+38

240
+15

Milk y ie ld , kg High !3438
+379

3076
+207

3322
+267

1622
+235

3235
+205

1443
+218

2689
+105

Low 772
+390

1959
+418

1717
+306

1474
+335

2322
+287

859
+387

1517
+152

Fat y ie ld , kg High 126.6
+15.4

118.0 
+ 8.4

I 33.5 
+10.1

5:3.3 
+ 9.5

141.7 
+ 8.3

60.4 
+ 8.9

105.6 
+ 4.3

Low 28.4
+15.8

77.8 
+ 16.9

68.0
+12.4

60.6 
+ 13.6

96.1
+11.7

38.5
+15.7

61.6 
+ 6.2

Protein y ie ld , 
kg

High 102.3 
+12.0

93.2 
+ 6.6

102.9 
+ 8.5

48.8 
+ 7.5

109.4 
+ 6.5

50.6 
+ 6.9

84.5 
+ 3.3

Low 22.4
+12.4

63.5
+13.2

53.5 
+ 9.7

45.2
+10.6

75.0 
+ 9.1

28.6 
+ 12.3

48.0 
+ 4.8

Fat
Percent

High 3.52
+0.31

3.84
+0.17

4.05
+0.22

3. 14 
+0.19

4-38
+0.18

3.97
+0.18

3-82
+0.19

Low 3.93
+0.32

3.92
+0.36

3»94
+0.25

4.12
+0.28

4.18
+0.24

4.83 
+0.32

4.15
+O.I3

Protein
Percent

High 2.91
+0.18

3.03
+0.10

3.12 
+O.I3

2.83
+0.11

3.38
+0.10

3-41
+0.11

3.11
+0.05

Low 2.97
+0.19

3.16
+0.20

3.07 
+0.15

3.07
+0.17

3.27
+0.14

3.50
+0.19

3.17 
+0.07
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The grade means for lactation length, and milk, fa t and protein y ie lds, 
appear to be consistent with the presence of pos itive  additive e ffec ts  of HF (vs. 
G) genes, and with heterosis e ffec ts  causing the departures from lin ea rity  ob
served fo r the re la tion  between those tra its  and HF grade.

The present results are indeed of a very preliminary nature,given the small 
number o f farms and lactations involved. However, substancial heterosis e ffec ts  
fo r dairy tra its  have been previously reported in European:Zebu crosses (W ijer- 
tane, 1970, Vencovsky, Dias and Ricardo, 1970). Also, the superiority of in ter
mediate grades under poor management situations have been reported by Buvaden- 
dran and Mahadevan (1975), Katpatal (1977) and Wilkins e t a t. (1979). Brazilian 
results (reviewed by Madalena, 1981) are in agreement with present findings for 
both management leve ls . Kimenye and Russel (1975) and T ra il and Gregory (1981) 
also found small d ifferences in dairy performance between grades, sired by pure
bred bu lls , in the 1/2 to pure European range, fo r farms under good management 
in Kenya. However, Branton, McDowell and Brown (1966) and Alberro (1980) report
ed a decline in production with increased Zebu grade. I t  is  d i f f ic u lt  to assess 
whether these contradictory results are due to genetic d ifferences in the Euro
pean or Zebu breeds sampled, or to d if fe re n t ia l adaptation to climate and produc
tion  system.
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SUMMARY
Age at f i r s t  calving and f ir s t  lactation  performance o f heifers of six 

Holstein-Friesian (HF):Guzera (G) grades were compared at farms o f high and low 
leve l of management in SE Brazil. Heifers (259) of 1/4, 1/2, 5/8, 3/4, 7/8 and 
>. 15/16 HF grade were reared and distributed to 28 cooperator farms at ages 16 
to 28 mo.

Mean ages at calving fo r  the six grades, in the above order, were, respect
ive ly , 41.0, 36.7, 40.4, 39.1, 39.9 and 40.2 mo.At farms with high leve l of man
agement, lactation  fa t yie lds were, respective ly fo r  the six grades, in the same 
order: 60.4, 141.7, 53.3, 133.5, 118.0 and 126.6 kg;whereas corresponding values 
at the farms with low leve l of management were, re sp ec t iv e lly , 38.5, 96.5, 60.6, 
68.0, 77.8 and 28.4 kg. Protein y ie ld  followed sim ilar trends.

RESUMEN

La edad al primer parto y caracteristicas de la primera lactancia de seis 
tipos de cruzamiento de Holandes (HF):Guzera (G) fueron comparadas en fincas con 
a lto  o bajo n ive l de manejo en e l SE de B ras il, Vaquillonas (2591 con 1/4, 1/2, 
5/8, 3/4, 7/8 y >. 15/16 de sangre de Holandes fueron criadas en una estacion ex
perimental y luego distribuidas a 28 fincas de cooperadores con 16 a 28 meses de 
edad.

Las edades medias al parto para los seis cruzamientos, fueron, respectiva- 
mente, 41.0, 36.7, 40.4, 39.1, 39.9 y 40.2 meses. En las fincas de a lto  n ivel de 
manejo, las medias de produccion de grasa, fueron respectivamente ( en e l mismo 
orden): 60.4, 141.7, 53.3, 133.5, 118.0 y 126.6 kg, mientras que los valores cor- 
respondientes en fincas con bajo n ivel de manejo fueron, respectivamente, 38.5, 
96.1, 60.6, 68.0, 77.8 y 28.4 kg. La produccion de proteina siguio tendencias 
sim ilares.
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