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Breed and heterotic effects on postweaning traits in Altex and New Zealand
White straightbred and crossbred rabbits

M. F. Medellin and S. D. Lukefahr!

Department of Animal & Wildlife Sciences, Texas A&M University, Kingsville 78363

ABSTRACT: Postweaning data from 1,111
straightbred and reciprocally crossbred rabbits were
analyzed to evaluate Altex and New Zealand White
(NZW) breeds for individual growth and litter traits.
The Altex is a recently developed sire breed, whereas
the NZW is a popular commercial dam breed. Individual
fryer growth traits were weaning (28 d; WW) and mar-
ket (70 d; MW) weights and ADG. Litter traits included
litter size (LSW) and total weight of litter at weaning
(LWW), 28 to 70 d total feed intake (LFI), feed efficiency
(LFE = total litter gain/LFI), survival rate, and within-
litter MW uniformity. Least squares models consisted
of fixed effects of sire breed, dam breed, season of wean-
ing, doe parity, two- and three-way interactions, and
random effects of sire within sire breed, litter within
sire x dam breed, and(or) residual error (depending on
whether an individual or a litter trait was analyzed).
Crossbreeding parameters (direct breed additive, ma-
ternal breed, and individual heterosis) were estimated.
Altex sires increased WW, ADG, and MW by 40 g (P
< 0.10), 2.5 g/d, and 152 g (P < 0.001), respectively.
Individual growth traits were not significantly influ-
enced by the maternal breed effect. Litter size at wean-

ing and LWW means were numerically similar for Altex
and NZW dams. Direct heterosis increased ADG (1.7
g/d; P < 0.01) and MW (66 g; P < 0.10). In straightbred
Altex compared to NZW fryers, ADG and MW were
increased by 3.6 g/d and 216 g, respectively (P < 0.001).
In Altex (sire) x NZW (dam) crossbred compared to
NZW straightbred fryers, WW and MW were heavier
(55 and 218 g; P < 0.10 and < 0.001) and ADG was
more rapid (4.2 g/d; P < 0.001). For litter traits, Altex
compared to NZW sires increased LFI by 1.28 kg (P <
0.10). Individual crossbreeding parameters did not af-
fect (P> 0.05) other litter traits. No relationship existed
between breed type of fryer and survival status (y2 =
2.81; P > 0.25). For litter traits, straightbred Altex had
significantly greater LFI by 2.45 kg and increased LFE
by 0.015 units relative to NZW. Combined direct breed
additive and heterosis effects increased LFI by 1.84
kg (P < 0.05) in Altex (sire) x NZW (dam) crossbreds
compared to NZW straightbreds. Also, 25% more Altex
(sire) x NZW (dam) crossbred fryers were marketable
(body weight > 1.8 kg) by 63 d of age than NZW
straightbred fryers. These data suggest that crossing
Altex bucks to NZW enhanced breeding efficiency of
fryer growth performance.
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Introduction

The New Zealand White (NZW), a breed of U. S.
origin, is the most popular germplasm used in commer-
cial rabbit production worldwide. The NZW is well rec-
ognized as a dam breed based on its outstanding mater-
nal genetic merits for litter size, milking, and general
mothering ability (Lebas et al., 1997; McNitt et al.,
2000).

However, U.S. rabbit breeding experiments have doc-
umented that the commercial NZW is generally inferior
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to other breeds and crosses for postweaning fryer
growth, feed utilization, and carcass and lean yield
traits (Ozimba and Lukefahr, 1991; Lukefahr et al.,
1992; Roberts and Lukefahr, 1992). Crossbred fryers
sired by Californian or Champagne d’Argent (two me-
dium-sized breeds) bucks and reared by NZW dams
have higher dressing percentages and cutability than
NZW straightbred fryers. In contrast, crossbred fryers
sired by Flemish Giant bucks compared to Californian,
Champagne d’Argent, and NZW bucks have superior
market weights but not exceptional carcass or lean
yield rates.

Lukefahr et al. (1996) described the development of
a large terminal sire breed, presently known as the
Altex, which has a breed foundation of ¥4 Californian,
Y Champagne d’Argent, and %2 Flemish Giant and a
history of phenotypic selection for increased 70-d mar-
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ket weight. Breed complementarity and heterosis ef-
fects may be exhibited by crossbred fryers from Altex
sires and NZW dams to increase economic returns in
commercial rabbit operations.

Our objectives were to evaluate Altex and NZW
breeds for postweaning individual growth and litter
traits and to estimate direct and maternal breed addi-
tive effects and direct heterosis.

Materials and Methods

Population Management and Traits Measured

Commercial straightbred Altex and NZW popula-
tions were maintained at the rabbit research facility,
Texas A&M University-Kingsville. This 1-yr study, pre-
viously approved by the institution’s animal care and
use committee, was initiated in the fall of 1997. Rabbits
were given ad libitum access to a commercial diet (Nu-
trena Rabbit Pellets, Cargill-Nutrena Feeds Division,
Minneapolis, MN) formulated to meet NRC nutrient
requirements (NRC, 1977). Water was supplied contin-
uously using automatic water valves. Cage dimensions
were 76.2 x 61.0 x 45.7 cm (length, width, and height)
for breeding bucks and 76.2 x 76.2 x 45.7 cm for breeding
does and weaned litters.

Nulli- and multiparous Altex and NZW does were
used to initiate the experiment. Altex and NZW does
(first mated at 6 and 5 mo, respectively) were subjected
to a 14-d breeding regimen, allowing a doe to produce
a maximum of eight litters per annum. Pregnancy de-
termination (by abdominal palpation) was done at 14-
d after coitus, and nonpregnant does were returned to
a buck’s cage for service. Nest boxes were placed in the
doe’s cage on d 28 of pregnancy. A doe was culled if
she either failed to wean at least one kit from three
consecutive matings or had produced litters for an en-
tire year (to cull aging does and[or] reduce generation
interval). No crossfostering of kits among litters was
practiced to determine a doe’s maternal ability, al-
though crossfostering is a common commercial practice.
Kits were weaned, sexed, and tattooed at 28 d of age.
A weaned litter was randomly assigned to a growing
cage for the 28- to 70-d postweaning period.

Performance traits used as breed evaluation criteria
were individual weaning (28 d) and market (70 d)
weights, and ADG. An additional growth trait was pre-
dicted age at 1.8 kg (minimum market weight), which
was estimated for each fryer by regression: A = 28 +
ADG™ (1,800 - WW), where A is predicted age and WW
and ADG are actual weaning weight and ADG. Also
included was the proportion of marketable fryers
weighing > 1.8 kg at 28 through 70 d involving weekly
body weight data. Specifically, each fryer received a
score of either 0 or 1 if body weight was < 1.8 or > 1.8
kg, respectively. Litter traits included litter size and
total weight of litter at weaning, 28 to 70 d total feed
intake, feed efficiency (total litter gain/litter feed in-
take), 28 to 70 d survival rate, and within-litter unifor-
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mity (coefficent of variation in market weight among lit-
termates).

Experimental Mating Scheme

A 2 x 2 factorial arrangement of sire and dam breeds
was followed to produce straightbred and reciprocal
crossbred litters. Specifically, the experimental mating
scheme consisted of randomly assigning a doe to either
an Altex or NZW buck. If a litter resulted, the same
doe was randomly assigned for the next mating to a
service buck of the second breed, alternating as such
throughout the duration of the experiment, and vice
versa for breeding bucks. The rationale for cross-classi-
fication was to balance individual sire and dam genetic
and(or) maternal effects across breed types. Repeat
matings and closely related matings (e.g., parent-off-
spring and full- or half-siblings) were avoided.

Statistical Analysis

Individual fryer growth data were analyzed using
GLMM software (Blouin and Saxton, 1990) according
to the following mathematical model:

Yijklmn =pu+ SB; +sj + DBy + (SBDB)yy + Ljjk + Si,

+ (DBS)km + €ijkimn

where Yjjxmn = observed value of a dependent variable,
1 = overall trait mean, SB; = fixed effect of the i*" sire
breed, s;; = random effect of the i sire nested within
the i*" sire breed, DBy = fixed effect of the k' dam breed,
(SBDB);, = fixed effect interaction of the i*" sire breed
and the k™ dam breed, 1 = random effect of the 1t
litter nested within the i'" sire breed and the k' dam
breed, S,, = fixed effect of the m'" season of weaning of
the litter (1 = January through March, 2 = April and
May, 3 = June through August, 4 = September through
December), fixed effect interaction of the k' dam breed
and the m* season, and Eijkimn = the residual random
error. Random effects were assumed to be uncorrelated,
and trait variances were assumed to be homogeneous
between breeds.

In preliminary analyses of growth traits, the gender
of rabbit effect was never significant (P > 0.20; e.g.,
least squares means for female and male fryer market
weights were 1,960 and 1,972 g, respectively), in gen-
eral agreement with the literature that sexual dimor-
phism in rabbits does not exist. Also, parity of doe and
sire breed x season and sire breed x dam breed x season
interactions never approached significance (P > 0.10)
and, likewise, were excluded from final models. Models
for litter traits included the same previously described
effects, except that the litter source was the residual
error term. However, for litter feed intake and feed
efficiency, litter size at weaning was added as a fixed
main effect (classes: 1 to 11 kits) to control residual
(among-litter) variation by blocking for this source.
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Table 1. Summary statistics for individual fryer and
litter postweaning traits in rabbits

Trait? n Mean Minimum  Maximum SD
WwW 1,111 501 151 1,156 134
ADG 1,075 35.0 18.9 53.0 6.3
MW 1,075 1,975 1,033 3,141 353
LSW 185 6.0 1 11 2.3
LWW 181 2.97 0.59 5.21 1.04
LFI 181 28.9 3.6 53.4 11.9
LFE 181 0.296 0.178 0.476 0.037
(0)% 176 6.2 0.1 35.4 3.9

ATrait abbreviations: WW = individual fryer weaning weight (28
d), g; ADG = average daily gain (28 to 70 d), g/d; MW = individual
fryer market weight (70 d), g; LSW = litter size weaned (28 d); LWW
= total weight of litter at weaning, kg; LFI = 28- to 70-d total feed
intake, kg; LFE = litter feed efficiency (total litter gain/LFI); CV =
MW uniformity (coefficient of variation in MW among littermates
involving litters with > 1 fryer).

Least squares means according to breed type for fryer
performance traits were contrasted to estimate cross-
breeding parameters: direct breed additive (g!), mater-
nal breed (g™), and direct heterosis (hY), being tested
at P < 0.05. An estimate of Y%g' was obtained as the
mean difference between Altex and NZW sire breed
groups. The g™ was computed as the difference between
reciprocal crossbreds from NZW vs Altex dams. The g™
parameter was a composite of possibly several maternal
genetic effects (e.g., additive and non additive (grand)-
maternal genetic and linkage contributions). The h! was
estimated as the mean deviation between reciprocally
crossbred vs parental straightbred groups. In addition,
two breed type contrasts were selected: Altex vs NZW
straightbreds, and Altex (sire) x NZW (dam) crossbreds
vs NZW straightbreds. These contrasts are of biological
and practical importance. However, more preplanned
contrasts among breed groups were made than there
were degrees of freedom, and not all contrasts were
orthogonal. Thus, tests of significance for the various
contrasts may be biased. These comparisons were made
to test the potential merit of using Altex, in relation to
traditional NZW stock, as either straightbred stock or
as a terminal-sire breed in commercial herds. The ran-
dom sire within sire breed source was the error line for
determining the significance level for g'. The random
litter source was the error line for g™ and h! and in
testing mean differences for the two additional con-
trasts.

Results and Discussion

Fryer and Litter Production

Descriptive statistics for individual fryer and litter
traits are provided in Table 1. The breeding experiment
yielded 1,111 weaned fryers from 185 litters sired by
48 bucks (31 Altex and 17 NZW) and 69 does (33 Altex
and 36 NZW). Distribution of weaned fryers (litters)
were 244 (43) straightbred Altex, 379 (64) Altex sire x
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NZW dam, 150 (28) NZW sire x Altex dam, and 302
(50) straightbred NZW. Although similar numbers of
Altex and NZW does were represented across age
and(or) parity classes, NZW does contributed more lit-
ters to the experiment than Altex does, largely due to
higher observed pregnancy rate. However, it was noted
that NZW buck x Altex doe matings resulted in propor-
tionately fewer pregnancies than straightbred Altex
matings, for unknown reasons. Litter weaning weight
and litter feed intake measurements were not recorded
for four litters. Nine litters containing only one kit con-
tributed no data to assess within-litter, 70-d market
weight uniformity. Only 36 fryers died (3.2%) in the
experiment. Chi-Square analysis revealed that no rela-
tionship existed between breed type of fryer and sur-
vival (x? = 2.81; P > 0.25).

ANOVA Results for Season and Litter Size

The effect of season of weaning was highly significant
(P < 0.01) for all individual growth and litter traits
studied, except for within-litter uniformity for 70-d
market weight. Growth performance was reduced in
the summer when high ambient temperatures, common
to south Texas, greatly depressed total litter feed appe-
tite (16.5 kg in summer compared to 30.1, 25.0, and
27.1 kg in winter, spring, and fall; P < 0.001). Further,
least squares means for the proportion of marketable
fryers by d 70 was only 15.0% in summer, compared to
88.1, 61.9, and 88.6% in winter, spring, and fall. A doe
breed x season interaction was detected (P < 0.01) for
ADG and litter feed efficiency; however, numerical dif-
ferences among subclass means were negligible.

As expected, for litter feed intake and feed efficiency,
the fixed effect of litter size at weaning was very im-
portant (P < 0.001). However, upon close examination,
there was no clear trend across least squares means
for litter size weaned because different physiological
mechanisms (i.e., decelerated growth due to obesity in
small litters and compensatory growth in large litters)
may have occurred.

Direct Breed Additive Effects
on Individual and Litter Traits

Progeny of Altex sires were heavier at both weaning
and 70 d and grew faster than progeny of NZW sires
(Table 2). In an experiment conducted in Oregon, Lukef-
ahr et al. (1983) reported total litter weights at 56 d of
9.55 and 7.86 kg for Flemish Giant-sired compared to
NZW-sired fryers reared by straightbred and crossbred
dams. Although litter size means at 56 d were similar
(6.03 and 5.46 fryers for Flemish Giant and NZW
groups), a BW difference of 144 g per fryer is calculated,
which is consistent with 102 g obtained from a supple-
mental analysis of individual 56-d weights from the
present data set. In an Alabama study, Lukefahr et al.
(1992) compared fryers for postweaning growth and
feed performances that were produced from mating Cal-
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Table 2. Generalized least squares means (+SE), crossbreeding parameters, and selected
contrasts for individual postweaning growth traits of Altex
and New Zealand White (NZW) rabbits

Trait?

Item WW ADG MW
Breed type mean®
Altex 537 + 22 35.2 + 0.6 2,049 + 39
Altex x NZW 560 + 19 35.7 £ 0.5 2,051 + 34
NZW x Altex 512 + 28 343 £ 0.8 1,963 £ 50
NZW 505 + 21 315 £ 0.6 1,833 £ 38
Crossbreeding parameter

Yogl a nzw) 40 + 24* 2.5 £ 0.7%%¥ 152 + 37#**
gM(NZW—A> 48 + 33 1.4 + 0.9 88 + 59

! 15 + 21 1.7 £ 0.6%* 66 + 37*
hl, % 2.9 5.0 3.4
Breed type contrast
Altex — NZW 32 + 30 3.6 £ 0.9%** 216 + H5***
Altex x NZW — NZW 55 £ 21% 4.2 £ 0.8%%* 218 + Bl

2Trait abbreviations: WW = individual fryer weaning weight (28 d), g; ADG = average daily gain (28 to
70 d), g/d; MW = individual fryer market weight (70 d), g.

bSire breed precedes dam breed for crossbreds.
P < 0.10.

**P < 0.01.

kP < 0.001.

ifornian, Champagne d’Argent, Palomino, and NZW
bucks to NZW does. Californian and Champagne d’Ar-
gent crossbred fryers were 74 and 146 g heavier at 70
d than NZW straightbred fryers, consistent with the
present results. These cited values provide estimates of
one-half fractions of breed additive effects if negligible
heterosis existed.

Direct breed additive effects were generally not sig-
nificant for litter traits (Table 3). One exception was
that litter feed intake increased by 1.28 kg (P < 0.10)
in Altex compared to NZW sire breed groups. This
agrees with 1.3-kg increased litter feed intake reported

by Khan and Lukefahr (1996) in an Alabama study
involving earlier generations of Altex bucks compared
to the combined mean performance of Californian and
NZW bucks that were mated to Californian and NZW
straightbred and crossbred does. However, in a com-
mercial operation, fryers are marketed as early as possi-
ble (i.e., at a minimum 1.8 kg body weight). On this
basis, according to present findings, Altex-sired off-
spring would have been marketed earlier, hence there
actually could have been some feed savings. In retro-
spect, a more useful approach to assess litter feed intake
may have been to remove from the litter those individ-

Table 3. Generalized least squares means (+SE), crossbreeding parameters, and selected contrasts for litter
postweaning traits® of Altex and New Zealand White (NZW) rabbits

Item LSW LWW LFI LFE CV
Breed type mean®

Altex 58 £ 0.3 3.04 + 0.16 24.8 + 0.7 0.299 £ 0.006 6.5 + 0.7
Altex x NZW 6.0 £ 0.3 3.02 + 0.14 24.2 + 0.6 0.291 + 0.005 55 £ 0.6
NZW x Altex 6.0 £ 0.5 2.92 £ 0.19 24.1 + 0.8 0.296 + 0.006 6.2 + 0.8
NZW 63 + 04 2.99 + 0.15 22.4 + 0.6 0.285 + 0.005 6.5+ 0.6
Crossbreeding parameter

Yogla Nzw) -0.2 £ 04 0.08 + 0.18 1.28 £ 0.66% 0.005 £ 0.006 -0.3 £ 0.7
eMinzw-a) 0.0 £ 0.5 0.11 + 0.23 0.11 + 0.95 -0.005 + 0.008 0.3 £ 0.6
h! -0.0 £ 0.3 -0.04 £ 0.14 0.56 + 0.65 0.001 £ 0.004 -0.6 £ 0.6
hl, % —-0.0 -1.5 2.8 0.5 -9.3
Breed type contrast

Altex - NZW -04 £ 0.5 0.05 + 0.22 2.45 + 0.91%* 0.015 £ 0.007* -0.0 £ 0.9
Altex x NZW — NZW -0.2 £ 0.5 0.03 + 0.21 1.84 + 0.80* 0.006 = 0.007 -0.9 £ 0.8

2Trait abbreviations: LSW = litter size weaned (28 d); LWW = total weight of litter at weaning, kg; LFI = 28- to 70-d total feed intake, kg;
LFE = litter feed efficieny (total litter gain/LFI); CV = market weight uniformity (coefficent of variation in market weight among littermates

involving litters with > 1 fryer).
bSire breed precedes dam breed for crossbreds.
P < 0.10.
*P < 0.05.
P < 0.01.
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ual fryers on the day that 1.8 kg body weight was at-
tained and continue recording feed intake until either
all fryers reached 1.8 kg or an age limit occurred (e.g.,
70 d).

Maternal Breed Effects on
Individual and Litter Traits

The maternal breed effect was never significant for
individual growth or litter traits. Least squares means
for both litter size and weight at weaning were similar
for Altex and NZW dams (Table 3). Although milk pro-
duction was not measured, total litter weight at 21 d,
which is highly correlated with total milk production,
did not differ (P = 0.746) between dam breeds. Hence,
although NZW compared to Altex dams produced pro-
portionately more litters (from total matings) in the
experiment, there were no significant differences in av-
erage litter size or weight at weaning (P > 0.10), which
perhaps best explains why breed type means were simi-
lar for litter traits.

In agreement, studies by Carregal (1980) and Lukef-
ahr et al. (1986), involving similar large- and medium-
sized breeds, reported that additive breed effects were
more important than maternal breed or direct and ma-
ternal heterotic effects on individual market weight at
56 or 70 d. In studies involving only medium-sized
breeds, maternal breed effects have been shown to be
comparable to or more important than additive breed
effects for growth and litter traits (Brun and Ouhayoun,
1989; Afifi et al., 1994; Abdel-Ghany et al., 2000).

Direct Heterotic Effects on
Individual and Litter Traits

Estimates of direct heterosis for growth and litter
traits were small (e.g., < 10%; Tables 2 and 3), despite
using divergent parental breeds in founding the Altex
compared to NZW. Individual heterosis positively in-
fluenced ADG by 1.7 g/d (P < 0.01) and 70-d market
weight by 66 g (P < 0.10). Present heterosis estimates
generally confirm numerous literature values. The least
reported trait, within-litter uniformity in 70-d market
weight, had a direct heterosis estimate of —9.3%, which
differs from the 10.5% estimate reported by Khan and
Lukefahr (1996) involving Californian and NZW paren-
tal breeds and crosses; however, neither estimate was
significantly different from zero (P > 0.05). Using an
individual animal model to estimate additive and domi-
nance genetic variances for fryer market weights in a
NZW population, Lukefahr et al. (2000) reported a
range of 7 to 17% influence attributable to dominance
effects, also in agreement with present results re-
flecting minor nonadditive genetic effects on growth
traits.

Predicted Market Age and Proportion
of Marketable Fryers Analyses

For predicted age at minimum market weight of 1.8
kg, least squares means by breed type were 65.2, 65.1,
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Figure 1. Proportion of marketable fryers (weight > 1.8
kg) by breed type and age. Breed types: Altex (A), New
Zealand White (NZW). For crossbreds, sire breed pre-
cedes dam breed.

66.8, and 70.1 d, respectively, for Altex, Altex (sire) x
NZW (dam), NZW (sire) x Altex (dam), and NZW fryers.
These findings suggest that NZW fryers would have
required more days of feeding to achieve market weight.
Specifically, estimates of breed additive (Altex minus
NZW sire groups), breed maternal (NZW minus Altex
dams between reciprocal crosses), and direct heterosis
for predicted age were -3.3 £ 1.0 (P =0.003), -1.7 £ 1.5
(P =0.270), and —1.8 £ 1.0 d (P = 0.082), respectively.
In addition, least squares means by season were 60.5,
67.9, 77.4, and 61.4 d for winter, spring, summer, and
fall, respectively.

For proportion of marketable fryers weighing 1.8 kg
or heavier, no fryers attained this weight on d 28, 35,
or 42, and at d 49 the overall figure was < 1%. However,
for d 56, 63, and 70, marketability analyses revealed
cumulative and overall estimates of 0.129, 0.373, and
0.634, respectively. Results by breed type are shown in
Figure 1. The breed additive contribution of Altex vs
NZW sires was significant (P < 0.05) at d 56, 63, and
70 (differences of 0.045, 0.057, and 0.095). In contrast,
the maternal breed influence was significant (P =0.035)
only at d 56, with a 0.140 difference in favor of NZW
dams. Direct heterosis positively affected marketability
by 0.112 only at 63 d (P < 0.05). However, neither mater-
nal breed nor direct heterosis effects were important
(P >0.24) at 70 d. In addition, Altex compared to NZW
straightbreds had higher marketability values by 0.110
(P < 0.10), 0.162 (P < 0.05), and 0.161 (P < 0.01) at d
56, 63, and 70. Altex (sires) x NZW (dam) crossbreds
compared to NZW straightbreds showed larger and
more significant differences 0f 0.163 (P <0.01) and 0.247
(P < 0.001) at 56 and 63 d than those observed in the
previous contrast, although the difference of 0.144 (P
< 0.01) at 70 d was similar. Hence, approximately 25%
more fryers were marketable by 63 d in Altex-sired
fryers from NZW dams than for NZW straightbreds.
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Breed Type Comparisons for
Individual and Litter Traits

Straightbred Altex fryers had greater ADG by 3.6 g/
d and heavier 70-d market weight by 216 g than
straightbred NZW fryers (P < 0.001; Table 2), although
weaning weight did not differ significantly (P = 0.291).
Altex litters also consumed more feed (a difference of
245 kg; P < 0.01) than NZW litters (Table 3).
Straightbred NZW litters had lower feed efficiency of
0.285 vs 0.299 in straightbred Altex litters (P < 0.05).
Lukefahr et al. (1984) also reported heavier market
weights at 56 d by 0.35 kg in Flemish Giant compared to
NZW straightbred fryers. However, in the cited study,
litter feed intake was comparable because litter size
was larger by 1.7 kits at weaning in NZW litters; also,
litter feed efficiency was similar. In agreement with
present results, Ozimba and Lukefahr (1991) observed
Flemish Giant-sired, crossbred litters to have heavier
70-d market weights and higher litter feed intake than
NZW, although litter feed efficiency did not differ.

Altex-sired fryers from NZW dams had heavier wean-
ing weights by 55 g (P < 0.10), faster ADG by 4.2 g/d
(P <0.001), and heavier 70-d market weights by 218 g
(P < 0.001) compared to NZW straightbreds, due to
favorable breed additive (transmitted by Altex sires)
and positive heterotic effects (Table 2). These effects,
and the +88 g (P = 0.142) g™ contribution of NZW dams,
resulted in this terminal-cross having a nearly identical
mean 70-d market weight (2,051 vs 2,049 g) compared to
straightbred Altex fryers. In Louisiana, McNitt (2000)
reported that Altex-sired fryers from NZW dams had
consistently heavier postweaning weekly body weights
than NZW fryers, although differences were smaller
than those observed in the present experiment. The
only litter trait found to differ significantly (P < 0.10)
was litter feed intake, whereby Altex (sire) x NZW
(dam) crossbreds consumed 1.84 kg more feed than
NZW straightbreds. However, economic returns associ-
ated with heavier body weights in crossbreds (218 g per
fryer x 6 fryers per litter x market price) would well
exceed higher feed costs if fryers were all marketed at
70 d, assuming that purchase cost of Altex was compa-
rable to NZW bucks.

Implications

In the U.S. meat rabbit industry, there is a need to
develop sire breeds and(or) lines to cross to available
dam breeds to potentially enhance breed complemen-
tarity and heterosis benefits on postweaning fryer per-
formance. This breeding experiment evaluated a new
sire breed, the Altex, and a popular dam breed, the
New Zealand White. Overall, results showed that
growth traits measured in progeny were superior for
Altex compared to New Zealand White sires. However,
maternal effects tended not to be important. Direct het-

Medellin and Lukefahr

erosis positively influenced fryer average daily gain and
market weight at 70 d. Genetic differences for litter
traits were minor between Altex and New Zealand
White breeds. Altex (sire) x New Zealand White (dam)
crossbred fryers had greater postweaning growth per-
formance than New Zealand White fryers, thus classify-
ing the Altex as a commercial sire breed.
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