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ABSTRACT

The objective of this study was to compare fertility,
longevity, milkability, and profitability of cows from
the Reggiana and Holstein breeds in northern Italy.
Profitability was gauged for each breed, with consider-
ation of economic incentive programs and alternative
milk pricing scenarios. Calving to first service interval,
days open, and calving interval were significantly
shorter in Reggiana than in Holstein cows. Reggiana
cows conceived approximately one estrus cycle before
Holstein and had a calving interval 33 d shorter. Hol-
stein cows released a significantly higher quantity of
milk per unit of time (1.81 vs. 1.28 kg/min). Reggiana
cows had longer expected total and productive lives
than Holstein cows, by 5.8 and 10.0 mo, respectively.
Replacement rate was 26% higher in the Holstein. Stan-
dard 305-d milk production was 5,360 and 7,870 kg in
Reggiana and Holstein, respectively. Comparing breeds
on annual milk and meat production, instead of stan-
dard 305-d milk yield, changed marginally the differ-
ence in annual profitability between the Reggiana and
Holstein, from −€696 to −€679 per cow per year. Includ-
ing feeding, milking, replacement, and insemination
costs reduced the gap between breeds by 32%, from
−€679, measured on annual milk and meat production,
to −€460. These differences in profitability assumed
a pricing scenario referring to milk sold to the dairy
industry where protein and fat contents are valued but
not the breed origin of milk. Incentive payments to
farmers of endangered cattle compensated partially
(22%) the lower income from Reggiana cows. When Reg-
giana milk production was sold as branded Parmigiano
Reggiano cheese, Reggiana cows were more profitable
than Holstein cows by €1,953 per cow per year.
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INTRODUCTION

The development of dairy cattle breeds with potential
for high milk production in intensive production sys-
tems has threatened internationally the existence of
many local breeds of dairy cattle, which have been asso-
ciated with lower input/output systems (Sherf, 2000).
Maintaining a variety of local breeds, along with a vari-
ety of associated farming systems, is recommended by
the Convention of Biological Diversity (1992) as the
optimum strategy for the conservation of genetic varia-
tion for use in the future for development of animal
production. The dynamics of loss of local breeds are
poorly understood. In most cases, local breeds have
probably declined in number of animals because of low
potential for profit compared with other breeds in inten-
sive production systems. Economic compensation to
dairy producers who maintain herds of local breeds of
cattle has been provided by some local government enti-
ties and by European Union agricultural policy since
1992. Economic incentives to maintain herds of local
breeds of dairy cattle can be effective in halting the loss
of local breeds; however, this compensation cannot be
expected to continue forever, and in many situations,
dairy producers who maintain herds of cows with local
breeds might continue to struggle with profitability
(Signorello and Pappalardo, 2003).

Local breeds of dairy cattle should have maintained
hardiness and natural adaptation for low-input produc-
tion systems; therefore, these breeds could have advan-
tages for functional traits, such as fertility, disease re-
sistance, and longevity, which have a large impact on
profitability of dairying. Advantages for functional
traits could result in lower input costs for animal man-
agement and replacement costs (Groen et al., 1997),
and an assessment of local breeds for the functional
traits is necessary to develop genetic improvement pro-
grams that are sustainable (Olesen et al., 2000).

For most local breeds of dairy cattle, reliable esti-
mates of performance do not exist. Appropriate perfor-
mance recording systems for local breeds might identify
traits for which the breeds potentially could have
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strengths and, thereby, provide justification for breed
conservation and promotion. Milk from local breeds can
be used to develop branded dairy products to exploit
the uniqueness of breeds. Numerous examples exist
of branded products from local breeds that have been
successfully promoted and marketed (Morand-Fehr et
al., 1998); however, these successes are barely men-
tioned in the scientific literature.

The Reggiana breed of dairy cattle was developed in
the Emilia Romagna region of northern Italy, which is
the same region where Holstein cows are now milked
to produce most Parmigiano Reggiano cheese. In the
1940s, the population of Reggiana cows was greater
than 40,000; however, that number progressively re-
gressed to fewer than 500 cows in the early 1980s as
Reggiana cows were displaced by Holstein cows with
higher milk production. Since the 1990s, the Reggiana
breed has gradually increased in cow numbers, but the
desirable attributes of the breed are mostly not docu-
mented.

Today, most Reggiana cows are kept in mixed herds
that also have Holstein cows. In 2000, about 850 milk-
recorded Reggiana cows were distributed in 86 mixed-
breed herds (74% of Reggiana cows) and in 9 Reggiana-
only herds (26% of cows). Mean milk production of Reg-
giana cows is 32% lower than Holstein cows, which is
a large difference. This difference in milk production
explains the movement away from Reggiana cows and
toward Holstein cows. Milk from Reggiana cows has
higher milk solids than milk from Holsteins; and milk
from Reggiana cows is particularly well-suited for
cheese production because of its high percentage of CN
and superb properties for rennet coagulation (Mariani
and Pecorari, 1987). Since 1992, consortia of dairy pro-
ducers have initiated the production of a branded Par-
migiano Reggiano cheese, which is made exclusively
from milk from Reggiana cows. The branded cheese is
sold at premium prices compared with standard Parmi-
giano Reggiano cheese and is revitalizing interest in
Reggiana cows.

The objective of this study was to compare the func-
tional traits fertility, longevity, milkability, and profit-
ability of cows from the Reggiana and Holstein breeds in
northern Italy. Fertility (e.g., Boichard, 1990) in dairy
cattle is one of the most important traits after milk
production. Longevity is a complex trait that combines
several traits including disease resistance (e.g., Dek-
kers and Jairath, 1994), and it was used here because
records on disease were not available. Farmers often
complain about the poor milkability of Reggiana cows,
however. Profitability was gauged for each breed, with
consideration of economic incentive programs and alter-
native milk pricing scenarios.
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MATERIALS AND METHODS

Functional Traits

Information Sources and Data Structure. The 2
breeds in this study were compared based on 1) data
from the mixed, milk recorded, Reggiana-Italian Hol-
stein herds present in the major Reggiana breed farm-
ing area, namely, Reggio Emilia and Parma provinces;
2) data from the 2 largest mixed Reggiana-Italian Hol-
stein herds, collected over a period of 24 mo, from Janu-
ary 2000 to December 2001. One or both data sources
were used in analyzing fertility, longevity, and milka-
bility, depending upon data availability. The average
size of the 2 experimental herds during the data collec-
tion period was 165 cows (63% Holstein, 37% Reggiana)
for herd 1 and 110 cows (18% Holstein, 82% Reggiana)
for herd 2, with an average of 37 and 26% first-parity
animals among Holstein and Reggiana cows, respec-
tively. Management conditions for the 2 breeds, along
with milking structures and routines, were equal
within herd and comparable across herds.

Fertility. The following parameters were estimated:
calving interval (CI), number of services per pregnancy
(NS), days from calving to first service (CFS), days open
(DO), conception rate (CR) measured as the inverse of
NS, and the proportion of pregnant cows by service
order. Calving interval analysis was performed on a
data set of milk-recorded Reggiana and Holstein cows
coming from 69 mixed-breed herds. Data included lacta-
tions ranging from January 1997 to December 2002.
Calving intervals <300 and >720 d were excluded from
the analysis. Average calving interval was estimated
on 669 records coming from 422 Reggiana cows and on
2,247 records coming from 1,752 Holstein cows. Be-
cause insemination date information was not available
in the milk recorded populations, NS, CFS, DO, and
CR were estimated on a total of 432 observations from
118 Reggiana and 109 Italian Holstein cows collected
in the 2 mixed herds over the 24-mo experimental pe-
riod. On the same data set heat detection rate was
estimated with the formula {21/[(DO − CFS)/(NS − 1)]},
which allows use of only conceptions with 2 or more
inseminations and ignores missed heats prior to the
first insemination. Table 1 summarizes the information
used for the analysis of the different traits.

Milkability. Total milking time was recorded in the
2 experimental mixed herds using a timer. Both herds
had a 12-stall milking parlor with glass jars to measure
milk production. Total milking time (MT), defined as
the time from seating of the teat cups until their re-
moval, was used to measure milking speed. In addition,
milk flow (MF) was calculated as the ratio between
milk yield and MT, both recorded at the afternoon milk-
ing. A total of 771 milking records coming from 108



GANDINI ET AL.2006

Table 1. Information for the analysis of fertility, milkability, and longevity traits in Reggiana and Holstein
breeds

Reggiana Holstein

Records, Cows, Records, Cows,
Trait Data source n n n n

Services per pregnancy (NS) Experimental herd 1 125 60 55 31
Calving to first service interval (CFS) Experimental herd 2 127 58 125 78
Days open (DO)

Milking time (MT) Experimental herd 1 321 82 173 50
Milk flow (MF) Experimental herd 2 87 26 190 52

Calving interval (CI) Milk recorded population 669 422 2,247 1,752

Age at first calving (AFC) Milk recorded population 881 881 4,684 4,684
Herd life (HL)
Productive life (PL)

Reggiana and 102 Holstein cows were available for the
analysis (Table 1).

Longevity. A data set including milk-recorded Reggi-
ana and Holstein cows born after 1979, coming from 90
mixed-breed herds, was analyzed. Cows with age at
first calving less than 18 or greater than 42 mo and
cows with no first calving date were excluded from the
analysis. Disposal date was attributed to cows with
no culling date according to Foster et al. (1989). After
editing, 881 and 4,684 records for Reggiana and Hol-
stein, respectively, were available for statistical analy-
sis (Table 1). The traits analyzed were herd life (HL),
defined as time between birth and last test day; produc-
tive life (PL), defined as time between first calving and
last test day; and age at first calving. Replacement rate
was also computed as the inverse of expected PL.

Statistical Analysis. Analysis of variance was used
to investigate the effect of breed on NS, CFS, DO, CI,
MT, MF, and age at first calving. Number of services,
CFS, DO, MT, MF, and CI were analyzed with the
MIXED procedure of SAS (2001). The random effect of
cow within breed × herd interaction was fitted for all
the traits. For NS, CFS, and DO, breed, herd, breed ×
herd interaction, season, and parity were included in
the model as fixed effects. For MT and MF, DIM and
milking month × breed interaction were included, along
with the aforementioned fixed effects. In the CI analy-
sis, fixed effects of breed, herd × calving year × season
interaction, and parity were considered. Age at first
calving was analyzed with a fixed model including the
effects of breed and herd × year of birth interaction,
with the GLM procedure of SAS (2001). Lactations be-
yond the fifth were grouped into one level. Seasons were
defined as December–February, March–May, June–Au-
gust, and September–November. Student’s t-test was
used to determine the significance of differences be-
tween breeds. Proportion of pregnant cows by service
order was analyzed using logistic regression with 1 and
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0 indicating conceiving or not conceiving cows, respec-
tively. Herd life and PL were analyzed with a Cox re-
gression model of the following form:

λ(t) = λ0(t) exp(B + HY + A),

where λ(t) = the hazard function, which represents the
risk of a cow being culled after t days of HL or PL; λ0(t) =
the baseline hazard function, an arbitrary function that
describes the natural ageing process; B = the fixed time-
independent effect of breed; HY = the fixed time-inde-
pendent effect of herd × year of birth interaction; and
A = the fixed time-independent effect of age at first
calving. Expected values for HL and PL were obtained
as reported by Kalbfleisch and Prentice (1980) by using
the Survival Kit program (Ducrocq and Sölkner, 1998).

Profit Equation

Profitability difference between the 2 breeds was cal-
culated as follows:

DP = (RR − CR) − (RH − CH), [1]

where DP is the difference in profitability, RR and RH
are average revenues, and CR and CH are average costs,
respectively, in Reggiana and Holstein breeds, mea-
sured as € per cow per year (on January 2001, €1 =
US $0.94).

Two milk selling scenarios were analyzed in terms
of DP. The first refers to milk sold directly to the dairy
industry (S-Milk) and priced on fat and protein con-
tents. The second scenario relates to farmer’s coopera-
tives where Holstein and Reggiana milks are processed
separately to produce, respectively, a generic Parmi-
giano Reggiano cheese and a branded Reggiana Parmi-
giano Reggiano cheese. In this second scenario, reve-
nues come from the cheese sold (S-Cheese). For the
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first scenario, average milk price paid by the dairy in-
dustry observed in the farming area in the period 2000–
2003 was used in the analysis. For the second scenario,
data were collected over the same period in the largest
dairy cooperative, covering 65% of the production. Infor-
mation on number of cooperatives and herds producing
Reggiana Parmigiano Reggiano cheese and amount of
cheese produced were collected over the period 1994–
2003. Within the S-Milk pricing system, the effect on
DP of current incentive payments to endangered cattle
farming following European Union regulation (S-Milk
+ Ip), was analyzed.

For each breed, average revenues and costs in equa-
tion [1] were assumed to be linear functions as

R = RprMP + RclNCL + RcwCW/PL + Rip, [2]

and

C = Cr(1/PL) + CmHM + CfMP + CiNSY, [3]

where Rpr = value of milk production (€/kg), alterna-
tively: 1) value of milk sold, in the S-Milk pricing sys-
tem, is based on standard 3.70% fat and 3.25% protein
contents. Higher and lower contents are priced with
±€0.03 and €0.06 for additional 1% of milk protein and
fat; 2) value of cheese sold at 24 mo of ripening, for the
S-Cheese pricing system; MP = milk production (kg),
alternatively: 1) official standard 305-d milk yield in the
Parma and Reggio provinces; 2) yearly milk production,
considering breed calving interval; 3) yearly cheese
yield, considering breed % cheese yield (Castagnetti et
al., 1986); Rcl = value of calf at 1 wk of age (€/calf);
NCL = number of calves 1-wk-old sold per cow per year,
according to breed calving interval and replacement
rates; Rcw = value of carcass of culled cow (€/kg); CW =
weight of carcass of culled cow (kg); PL = expected
productive life, as previously defined (year); Rip = incen-
tive payment (€/cow per year) for Reggiana herds, fol-
lowing European Union regulation; Cr = rearing costs
per heifer (€/heifer); Cm = milking costs (€/h); HM =
milking hours per cow per year, assuming a 12-stall
milking parlor, considering breed MT; Cf = feed costs
for milk production (€/kg of milk), considering require-
ments for Parmigiano Reggiano production (e.g., silage
not allowed), specific breed rations, and local feedstuffs
costs; Ci = insemination cost (€/insemination) including
semen and technician costs; NSY = number of insemi-
nations per year, considering calving interval and num-
ber of services per pregnancy.

Production parameters, revenues, and costs used to
derive R and C are reported in Tables 2 and 3, respec-
tively. Carcass weight of culled cows was set to 300 kg
for both breeds. Because of limited amount of data, it
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Table 2. Parameters used to estimate difference in profitability be-
tween breeds

Breed

Parameter Reggiana Holstein

305-d milk yield,1 kg 5,360 7,870
Year milk yield,2 kg 5,240 7,690
Milk protein,1 % 3.38 3.21
Milk fat,1 % 3.51 3.53
Year protein yield,1 kg 177 247
Year fat yield,1 kg 184 271
Cheese yield,3 % 7.53 7.03
Calves 1-wk-old sold per cow per year,4 n 0.81 0.72
Milking hours per cow per year,5 h 84.3 79.6
Inseminations per cow per year,6 n 1.42 1.50

1Official standard 305-d milk yield in the Parma and Reggio Emilia
provinces.

2Official standard 305-d milk yield in the Parma and Reggio Emilia
provinces, corrected for calving interval (Table 4).

3From Castagnetti et al. (1986).
4According to calving interval and replacement rate (Tables 4 and

5).
5According to milking time (Table 4).
6According to calving interval and services per pregnancy (Table

4).

was not possible to estimate veterinary costs. Revenues,
such as value of extra replacement heifers, and costs
not included in equations [2] and [3] were assumed to
be equal in the 2 breeds.

RESULTS AND DISCUSSION

Functional Traits

Fertility. Least square means for NS, DO, CI, and
CFS are given in Table 4. Number of services per preg-
nancy did not differ significantly between breeds. Days
open, CI, and CFS were significantly shorter in Reggi-

Table 3. Revenues and costs (€) used to estimate differences in
profitability between breeds

Breed

Parameter Reggiana Holstein

Value of milk, S-Milk pricing system,1 per kg 0.34 0.32
Value of cheese, S-Cheese pricing system,2

per kg 14.15 7.12
Value of calf at 1 wk of age3 100 100
Value of carcass of culled cow,3 per kg 1.65 1.40
Incentives payment per cow/yr4 100 0
Rearing costs per heifer3 1,430 1,500
Milking costs per hour3 13 13
Feed costs per kg of milk3 0.20 0.14
Insemination costs (semen and technician)3 30 30

1Source: official bulletins 2000–2003.
2Source: the largest cooperative 2000–2003.
3Source: breed experts.
4European Community Regulation 2078/1992.
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Table 4. Least squares means ± SE of fertility, milkability, and
longevity traits, by breed

Breed

Trait Reggiana Holstein

Services per pregnancy, n 1.52 ± 0.06 1.70 ± 0.07
Calving to first service interval, d 85.70 ± 2.60a 96.37 ± 3.20b

Days open, d 103.66 ± 3.31a 122.52 ± 3.90b

Calving interval, d 381.13 ± 3.25a 414.43 ± 2.27b

Milking time, min 8.22 ± 0.20 7.65 ± 0.17
Milk flow, kg/min 1.28 ± 0.04a 1.81 ± 0.06b

Age at first calving, mo 27.64 ± 0.07 27.81 ± 0.12

a,bMeans within rows with different superscripts differ (P < 0.01).

ana than in Holstein cows. Reggiana cows conceived
approximately one estrus cycle (19 d) before Holstein
and showed a 33-d shorter calving interval. The shorter
CFS in the Reggiana could be related to the fact, often
reported by farmers, that Reggiana cows show more
evident signs of estrus, in particular at first heat after
calving. Westwood et al. (2002) reported how Holstein
cows of high genetic merit are less likely to show signs
of estrus at first ovulation. Heat detection rate and
average conception rate were higher in Reggiana than
in Holstein cows, respectively, 61 vs. 56% and 66 vs.
59%. In particular, Reggiana cows were 1.55 times (P
< 0.03) more likely to conceive at first service compared
with Holstein cows (Figure 1). Genetic antagonism be-
tween milk production and fertility is known (Butler
et al., 1981; van Arendonk et al., 1989; De Vries et al.,
1999; Pryce et al., 2004); the observed difference in
fertility between breeds could be related to their differ-
ent selection history. High-intensity selection for milk
production has been used in the Holstein for many gen-
erations, but index selection was introduced in the Reg-
giana only recently and with low intensity to avoid high
inbreeding rates.

Milkability. Breed comparison on milkability is re-
ported in Table 4. Holstein cows released a significant

Figure 1. Proportion of cows pregnant, by service order and breed.
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Table 5. Herd and productive life, hazard ratios, and replacement
rate, by breed

Breed

Trait Reggiana Holstein

Expected herd life, mo 70.72 64.91
Expected productive life, mo 47.92 37.90
Replacement rate, % 25.06 31.74
Herd life—hazard ratio 0.71 1
Productive life—hazard ratio 0.69 1

greater quantity of milk per unit of time (1.81 vs. 1.28
kg/min). Milking time was longer in Reggiana cows
(8.22 vs. 7.65 min) though not statistically significant.
Literature on variation of milkability among breeds
is scarce and mainly related to highly selected dairy
populations. Milk flow in the Reggiana was higher than
in the dual-purpose Simmental cattle and lower than
in the Braunvieh (Bruckmaier et al., 1995). The poor
milkability of Reggiana cows could be associated with
poor udder conformation.

Longevity. Expected HL and PL, their hazard ratios,
and replacement rate are presented in Table 5. Ex-
pected HL and PL were 5.81 and 10.02 mo longer in
Reggiana than in Holstein cows, respectively. Hazard
ratios were lower for Reggiana than for Holstein cows;
Holstein cows had a 1.41 and 1.45 higher risk of being
culled, respectively, from birth and from first calving.
Replacement rate was 26% higher in the Holstein
breed. Age at first calving did not differ between breeds
(Table 4). Literature on longevity across breeds is
scarce. Ghiroldi (2005) found in Italian Brown a PL of
38 mo, which is 10 mo shorter than in Reggiana. Also,
a negative relationship between milk yield and survival
rates attributed to differences in fertility was observed
by Dillon et al. (2003) in comparing 2 Holstein-Friesian
populations and the Montbeliarde and Normande
cattle.

Profitability

Figure 2 illustrates the difference in profitability
(DP) between Reggiana and Holstein cows for the S-
Milk scenario. Difference in profitability is broken down
in the following 4 estimates to underline the effects of
the different components: 1) on revenues from standard
305-d milk production (ST); 2) on revenues from annual
milk production (R1); 3) on revenues from annual milk
and meat production (R2); 4) on R2 minus replacement,
milking, feeding, and insemination costs (R2 − C). The
comparison of breeds based on annual milk production
(R1), that with respect to ST is affected by calving inter-
val, decreased DP only by 2%, from −€696 to −€679.
Adding revenues from meat production (R2), that is,
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Figure 2. Difference in profitability, for the S-Milk scenario, be-
tween Reggiana and Holstein breed on revenues from standard 305-
d milk production (ST); revenues from annual milk production (R1);
revenues from annual milk and meat production (R2); and R2 minus
feeding, milking, replacement, and insemination costs (R2 − C).

values of carcass and calves, only slightly affected DP.
In particular, Holstein has lower carcass value, but
because of its shorter productive life, revenues per year
were 1% higher than in Reggiana. Including costs re-
duced the gap between breeds by 32%, passing from
−€679, measured on annual milk and meat production,
to −€460. In particular, considering longevity, mea-
sured as annual replacement costs, reduced DP R2 by
17%. By including milking costs, DP slightly increased
(<1%) because of the longer milking time required by
Reggiana cows. Feeding costs reduced the gap between
breeds by 16% and insemination costs affected DP by
less than 1%. Estimates of differences in profitability
based uniquely on standard production between local
and commercial breeds varied between −€260 (horse
breeds) and −€1,350 (swine breeds; Signorello and Pap-
palardo, 2003). Although a profitability gap between
the Reggiana and Holstein breeds is evident, this study
underlines that more comprehensive comparisons
among local and commercial breeds are possible.

Differences in profitability reported in Figure 2 as-
sume a pricing system that refers to milk sold to the
dairy industry (S-Milk) where protein and fat contents
are valued but the breed specificity of the milk is not
rewarded. During the experimental period this scenario
was followed by 86% of Reggiana farmers, accounting
for 60% of cows. Figure 3 shows how incentive payments
or, as an alternative, the development of a branded
dairy product affected DP. The strategy of incentive
payments (S-Milk + Ip) compensated partially (22%)
the lower income from Reggiana cows with respect to
Holstein cows, by reducing DP R2-C to −€360/cow per
year. When milk production was sold as generic (Hol-
stein milk) vs. branded Reggiana (Reggiana milk) Par-
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Figure 3. Difference in profitability between Reggiana and Hol-
stein breed as a function of milk pricing scenario and presence of
economic incentives: milk sold to dairy industry (S-Milk), S-Milk and
economic incentives to Reggiana cows (S-Milk + Ip), milk production
sold as generic (Holstein), and branded (Reggiana) Parmigiano Reggi-
ano cheese (S-Cheese).

migiano Reggiano (S-Cheese), DP changed dramati-
cally from −€460 to +€1,953, due to the higher price
of the branded Reggiana cheese. Prices of Reggiana
Parmigiano Reggiano cheese were highly stable over
the 4-yr period of study (2000–2003), and the S-Cheese
strategy was adopted by 14% of the farmers, accounting
for 40% of the cows. No studies are available on future
production and market trends. The analysis of histori-
cal data shows that, from 1994 to 2003, number of dairy
cooperatives and herds producing the Reggiana
branded Parmigiano Reggiano cheese, and kilograms
of cheese produced per day, increased from 1 to 5, from
3 to 15, and from 71 to 445, respectively (Figure 4).
Following this renewed interest for the breed, the num-
ber of Reggiana cows is now progressively increasing
and reached 1,250 head in 2004 with an increase since
1993 of approximately 100%.

Figure 4. Evolution of number of dairy cooperatives (�), and herds
(◆) producing branded Reggiana Parmigiano Reggiano cheese, and
branded cheese produced per day (�; kg).
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Different factors positively influence the value of the
Reggiana milk in the production of branded Parmigiano
Reggiano cheese. Reggiana milk, compared with Hol-
stein, has dairy technological properties more suitable
for Parmigiano Reggiano cheese production, including
better fermentative aptitude and curds with more fa-
vorable cooking and syneresis properties (Castagnetti
et al., 1986, 1994). During the experimental period,
cheese yield obtained at 24 mo of ripening was on aver-
age 7% higher for Reggiana milk than for Holstein milk.
A lower percentage of discarded cheese was also ob-
served. Since its appearance on the market in 1994,
the branded Reggiana Parmigiano Reggiano has been
well accepted by consumers that were willing to pay
from 30 to almost 100% more with respect to generic
Parmigiano Reggiano cheese. The quality of Reggiana
specific cheese has been awarded in several competi-
tions, but reports on sensory analysis are, to date, not
available. Marketing communication on the branded
Parmigiano Reggiano cheese is centered on the tradi-
tional relationship, across centuries, between the Reg-
giana breed and the cheese, its health and quality prop-
erties, its uniqueness, and partially on its contribution
to support the endangered breed. No investigation on
perception by consumers of these values has been car-
ried out, but a general survey that revealed how con-
sumers appreciate Reggiana cheese mainly for its qual-
ity (91%) and in a few cases as a fashionable product
(Mora, 1997).

CONCLUSIONS

Large perceived differences in profitability between
local breeds and Holsteins pose an almost insurmount-
able challenge for the maintenance of local breeds of
dairy cattle into the future. For the Reggiana breed of
northern Italy, direct government payments to dairy
producers to maintain herds of Reggiana cows would
likely be viewed as too costly by most Italian citizens.
This study reviews 2 strategies to assist the Reggiana
breed to achieve sustainability: improved methods for
breed evaluation, and the development of branded prod-
ucts to increase the value of Reggiana milk.

Comparison of local breeds of dairy cattle and Hol-
steins must consider the interaction of breed character-
istics and management systems. In this study, Reggi-
ana and Holstein cows were managed together on dairy
farms under similar conditions to simplify comparison
of the breeds. Consideration of advantages of Reggiana
cows for functional traits did little to compensate for
the large difference between the Reggiana and Holstein
breeds for level of milk production. Breed differences
for health and disease resistance were not included
in this study, however. Preliminary analysis suggests
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lower risks of lameness and displaced abomasums of
Reggiana cows, but no differences in mastitis occur-
rence among breeds (G. Gandini, unpublished data).
Additional studies on diseases resistance might some-
how modify the differences in profitability between the
2 breeds reported here.

Breeders of Reggiana cows plan to initiate a genetic
improvement program for udder conformation to im-
prove the milkability of cows. Simulation studies have
suggested that, despite a small population size, the ge-
netic improvement of the Reggiana breed for this trait
is possible (Gandini et al., 1999).

Appropriate use of unique characteristics of the Reg-
giana breed might provide opportunities to reduce the
perception of low profitability of the breed. The develop-
ment of branded products such as authentic Parmigiano
Reggiana cheese should enhance the revenue derived
from milking Reggiana cows. Few dairy producers in
northern Italy have adopted the breed-specific branding
for dairy products; however, current trends in embrac-
ing this strategy are encouraging. A persistent problem
for the branded-product approach is separating the
milk of Reggiana and Holstein cows in mixed-breed
herds.
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