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Introduction

Like in other countries (Leymaster, 2002; Simeinal, 2001), in northern México a 3-way
terminal cross has been recommended for lamb ptioducTwo hair type composite,
medium-size, non-seasonal sire breeds (Kt and BgJe been crossed to either of two
traditional hair type dam breeds (Pb and Bb) taiobthe Fr ewes. The Katahdin breed was
originated in the northeastern U.S.A. and from ¢hextended to different regions of that
country (Hawkins and Morgan, 2001), especiallyhr Golf coast, Canada and all across
México. The Dorper breed was developed in SoutlicAf(Schéeman, 2000), under harsh
arid conditions, and introduced to different coiggmworldwide.

According to origin and selection history, it haseh hypothesized (Notter, 2005) that
Katahdin would adapt best under humid, warm coowttj while Dorper would be best
suited for dry arid and semiarid rangeland condgidrl herefore, the aim of the present study
was to compare productive performance of0p vs Kt ewes under low-input semiarid
conditions of northern México.

Materials and methods

The study was conducted from 2006 to 2009, withtal bf 158F; ewes in five different
lots, according to lambing dates. Animals were ioleté from estrus syncronization and
artificial insemination programs in a reproductistudy with 51 Blackbelly and 37
Pelibuey ewes, and semen from seven Dorper and Kaghhdin rams (Table 1). One
ram of each breed was used for natural servicedbmgeon ewes repeating heats in the
following estrus cycle.

Table 1: Distribution of F; ewes by birth lot, sire ¢) and dam () breed

Breed
Dp (&) Kt ()

Lot Birth date Bb (3) Pb ) Bb(?) Pb@)
1 16-02-2006 to 12-03-2006 16 2 8 10
2 26-11-2006 to 16-12-2006 16 8 5 4
3  10-02-2007 to 10-03-2007 4 4 9 9
4 29-09-2007 to 11-11-2007 21 5 4 3
5 13-11-2007 to 08-12-2007 15 10 2 3

TOTAL 72 29 28 29

*Dp = Dorper; Kt = Katahdin; Bb = Barbados Bladkjze Pb = Pelibuey

At least one ram per breed was repeated from drie bmother to keep the experimental
design connected. Also, some dams were repeatedsdots. Dams were those from the
experimental station flock, including both, studdasommercial ewes. Sires were stud
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rams from different flocks in the state of Chihuahwhich were bought in flocks from
central México. Blackbelly and Pelibuey sires usethe experimental station had been
brought from the states of Jalisco and Aguascageirt central México, but were not a
wide representative genetic sample for those brieeitie country.

The flock was managed under rangeland conditionsmgldhe day and kept in the corral at
night. During the dry season (October to June);laotating ewes were supplemented with
~300 g of concentrate, and late gestation and tlagt&wes with 500 to 800 g. While
lambing, ewes were kept in a corral and fed withegi corn silage, oats hay and(or) corn
stubble plus the supplement. Lambs were creep éd 5 d of age and beyond. Weaning
was at 90 d of age. After weaning, &wve lambs were reared in a feed lot until they
underwent ultrasound evaluations and detected pregimhey were weighed every 14 d.
Feeding was based on alfalfa hay and ~500 g ofestdrate (46.4% ground corn, 31%
soybean meal, 11.7% sugar cane molasses, 4.39%sbfgicEnergivdt 2.93% tallow,
and 3.68% minerals, salt, vitamins and additiv8s).the time ewe lambs reached an
average weight of 30 kg, a morning-afternoon he#¢aion program was implemented
with a vasectomized ram. Once all ewes were deatectestrus at least once, the lot was
breed with a Charollais ram, which was a differené for some of the lots. Pregnant
ewes were turned into the rangeland managemenianedtpreviously, providing them
with 500 g per ewe of a daily supplement until lambingribg lactation (90 d), the amount
of supplement was increase to 800 g per animatiggr After lambing and a waiting period
of 45 d, breeding was started with a natural semaoefor at least 60 d.

The weather in the region is characterized by asiviters, hot summers and low
temperaturesit night. The average temperature in January gafigen -5.9 to 13C and
in June is 31%5C. The average annual precipitation from 2006 a0%2was 446 mm.
The rainy season is on average 64 d long. The tbevia 1950 m above the sea level.

Analyzed variables were weights from birth to adwmne months of age; age (AE) and
weight (WE) at first estrus; and for first and seddambing: percentage of twining,
birth and weaning weight (adjusted to 90 d) of lamiate (%) of ewes with dead lambs
from birth to weaning, weaned weight per lambingeefWWL), weaned weight per
weaned ewe (WWW), and lambing interval. Statistanzlyses were done with MIXED
and CATMOD procedures of SAS (2002) for linear aodtegorical variables,
respectively. A second degree regression curveeight on age was adjusted from birth
to 280 d, including sire and dam breed, type ofdeng (single and twins), lot, and all
significant interactions as class fixed effectg] aive within sire breed and dam within
dam breed as random effects. A Toeplitz(9) bandr@riance structure was adjusted
for residuals of repeated weight measures. The hfodéE and WE included type of
weaning instead of type of lambing. Variables exato productivity on Fewes were
analyzed separately for first and second lambingguhe same model. For rate of dead
lambs at first lambing the model included only maffects of sire and dam breed, and
type of lambing. For birth and 90-d weaning weightambs, the model also included
the sex effect.



Results

Figurel shows pooled estimated quadratic regressiontgrowves according to sire breed.
Significant effects were linear and quadratic regiens on age, linear age by sire breed
interaction, type of lambing, lot and interactidngoadratic age by lot. From birth to 99 d of
age, weight of ewe lambs was similar for both bse@®>0.05; 21.06+0.68s. 19.26+0.67
kg). Behind 100 d of age, Kt ewes had a higher (P<0.05) weight tharDip ewes, with
averages of 48.16+0.74 and 44.23+0.71 kg at 280 d.
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Figure 1: Pooled estimated quadratic regression growt curves for F;, ewes sired by
Dorper (Dp) and Katahdin (Kt) rams.

At first estrus (Table 2), KtFewes of lots 4 and 5 were older and, on averagalfdots,
heavier than Dp fewes. Moreover, Dp Fewes (Table 3) showed around 15% (P<0.05)
higher twining rates, weaned on average 5 kg mBr®.05) lamb per ewe weaning, and
became pregnant 26 d sooner (P<0.05) than;Kwes at first lambing; although, the trend
was similar for second lambing, it did not reagngficance (P>0.10).

Table 2: Least squares means (xE.E.) for age and ight of Dorper (Dp) and
Katahdin (Kt) F ; ewes at first estrus.

Age Weight
Lot Dp Kt Dp Kt
1 203+7.92 192+6% 37.6x1.7 38.4+1.4
2 224+6.6 231+10.6 34.8+1.8 40.4+2.3
3 20049.6 207+6.4 31.9+2.% 36.5+1.4
4 222+6.% 304+11.4 40.8+1.3 51.8+2.4
5 232+5.9 258+12.3 38.5+1.2 41.0+2.6
Mean 216+3 238+4.4 36.7+0°7 41.6+0.9

ab Different letters between columns indicate differem on means of age
(P<0.05) and weight (P<0.06) at first estrus bg bireed.



Table 3: Percentages and least squares means (+ B.Eor variables measured on
Dorper (Dp) and Katahdin (Kt) F; ewes and(or) their lambs

First Lambing Second Lambing
Variable Dp Kt Dp Kt
Twining rate (%) 459 29.2 55.0 39.4
Lamb birth weight (kg) 2.840.07 2.9+0.08 2.8+0.08.8+0.08
Lamb 90-d weaning weight (kg) 18.5+0.5 17.8+0.7 510.9 17.7+0.9
Percentage of ewes with dead lambs 18.7 14.6 12.8 12.1

Weaned weight (kg) per lambing ewe 23.3+1.3 197+1. 25.3#1.8 22.6+1.6
Weaned weight (kg) per weaned ewe 25.9%1.20.8+1.5 25.5+1.7 22.6%1.6
Lambing interval (d) 28049 316x1F

aP Different letters between columns indicate differes (P<0.05) on means of
sire breeds.

Discussion

When a genetic resource is to be introduced inpooduction environment, in addition to
productive traits, fithess must be taken into cdesition. Animals were designed by natural
selection to have the genetic potential to expaglesjuate fitness under those conditions that
prevailed during their evolutionary history (W. Bohenboken, personal communication).
Sheep production in northern México was down fanasgears due to lack of a market for
wool. The change on the production objective, froooMto meat, required adaptation in the
components of the system. Rambouillet, a well asthpbreed to arid and semiarid
conditions, has been replaced by hair type shebghvwhave an evolutionary history in the
hot and humid conditions of the tropics. Their eeage properties (Notter, 2005) have been
incorporated into composites like Kt and Dp thatuldoadapt better to cold, dry, arid
conditions than traditional hair type breeds. Thaults obtained in this study, especially on
reproduction traits, may have reflected a bettaptation of Dp than Kt to those conditions,
given their evolutionary history; however, indicat®f adaptation to stress challenges like
nutritional deficiencies, extreme changes on d#&lyperatures, among others, should be
evaluated to support these results. Also, becateeated animals were crossbreds of those
composite breeds with pure hair type breeds, andsDpore genetically distant from them
than Kt, hybrid vigor could be playing a role oe thbserved results.
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