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SUMMARY

Rams o f  the Finnsheep (FN) , Combo-6 (C6) , Booroola Merino (BM), St. Croix (SC) and 
Barbados (BA) breeds were mated to 758 Suffolk and Targhee ewes over a 4-year period at the Dixon 
Springs Agricultural Center in southern Illinois, USA. Ewes mated to hair-breed rams (SC and BA) 
had greater (Pc.10) fertility than ewes mated to C6, BM or FN rams; suggesting greater adaptability of 
the hair breeds to the hot, humid environment o f the location. Lamb weaning weights were heaviest 
(Pc.05) for FN-sired lambs followed by C6-, SC-, BM- and BA-sired lambs. Even though the 
weight of lamb weaned per ewe exposed was not significandy different among the breeds o f  ram, large 
differences in mean values did exist with ewes mated to SC rams having the greatest value (18.4 kg) 
and ewes mated to BM rams having the lowest (13.5 kg). In this environment, the "costs" of 
producing F) replacement ewes were considerably higher with BM and FN rams compared to hair- 
breed (SC and BA) rams.

INTRODUCTION

Increasing the rate of reproduction offers one o f the best opportunities for increasing the efficiency 
o f meat production o f sheep. Several breeds have the potential for improving reproduction o f flocks in 
southern Illinois, USA when used to produce Fi ewes for terminal lamb production. A complete 
comparison o f the value o f  a breed for the production o f crossbred ewes includes not only a 
comparison o f the crossbred ewes themselves, but also, the efficiency by which the crossbred ewes 
are produced. The purpose o f this study was to compare the productivity o f base Suffolk and Targhee 
ewes when mated to rams o f the Finnsheep (FN), Combo-6 (C6), Booroola Merino (BM), St. Croix 
(SC) and Barbados (BA) breeds in southern Illinois, USA.

MATERIALS AND METHODS

In the autumns o f the four years of 1985 through 1988, flocks o f  Suffolk and Targhee ewes were 
exposed to rams o f  the Finnsheep, Combo-6 (synthetic composed o f Suffolk, Finnsheep, Dorset, 
Rambouillet, Targhee and Border Leicester breeding), Booroola Merino, St. Croix and Barbados 
breeds. The sheep were maintained at the university's Dixon Springs Agricultural Center (DSAC) 
located in southern Illinois (37°26' N latitude and 88°40' W longitude). The maximum and minimum 
temperatures, respectively, occur in July-August and in January-February, and range from 34.3° to 
35.6° C and from -18.9° to -21.7° C, respectively.

Three different rams o f each breed were used each year (12 total rams per breed). The FN and BM 
rams originated from flocks at the U.S. Meat Animal Research Center, Clay Center, NE. Their FN 
flock is based upon the original importation o f FN into the U.S. in 1968 and subsequent importations 
from Canada, and their BM flock was established from an importation o f rams and embryos from the 
New Zealand Ministry of Agriculture and Fisheries in 1983 (Young and Dickerson, 1987). All BM 
rams were homozygous for the high fertility "F" gene. All C6 rams came from DSAC; location of the 
breed's origin. The SC rams came from four flocks in as many states, and all were descended from 
sheep in the 1975 importation from the island o f St. Croix, U.S. Virgin Islands. The BA rams came 
from three flocks in two states. Most rams were over 18 mo o f age at mating, but some o f the C6 and 
BA rams were under 1 yr of age.

Each ram was single-sire mated to a group o f females containing both Suffolk and Targhee ewes. 
Across years, length of the breeding season varied from 44 to 62 d. In 1985 and 1986, the breeding 
season started on August 19 and 13, respectively and in 1987 and 1988, it started approximately a 
month later on September 18 and 14, respectively. A total o f 758 ewes that were exposed to rams and 
were present during each lambing season and their 862 lambs were included in the data set (Table 1).
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TABLE 1. NUMBER OF EWES EXPOSED AND PRESENT AT LAMBING AND NUMBER OF 
LAMBS BORN BY BREED OF RAM, BREED OF EWE AND YEAR._____________

__________________________Breed o f ram_________________________
Breed Finnsheep Combo-6 Booroola St. Croix Barbados Total
of ewe Year Lambs/Ewes Lambs/Ewes Lambs/Ewes Lambs/Ewes Lambs/Ewes Lambs/Ewes

Suffolk 1986 8 11 11 15 15 18 14 16 9 11 57 71
1987 17 19 21 19 22 21 26 21 24 21 110 101
1988 21 15 29 17 12 15 25 17 18 13 105 77
1989 23 17 J3 12 26 18 10 10 19 15 91 72

Suffolk total 69 62 74 63 75 72 75 64 70 60 363 321

Targhee 1986 4 11 17 18 17 20 25 20 15 15 78 84
1987 17 25 39 26 27 24 30 26 32 26 145 127
1988 40 25 34 23 24 25 37 25 33 23 168 121
1989 20 J 4 21 16 21 J 1 19 15 27 23 108 105

Targhee total 81 95 111 83 89 86 111 86 107 87 499 437

Total 150 157 185 146 164 158 186 150 177 147 862 758

Ewes mated to one BA and one FN ram in 1985 were deleted from the analyses because none o f the 
ewes mated to the BA ram lambed and only one o f the ewes mated to the FN ram lambed. This 
resulted in the deletion o f  27 ewes and 2 lambs. Suffolk and Targhee ewes were "cleaned-up" with a 
ram o f their own breed. No lambs sired by "clean-up" rams were included in the analyses.

Ewes were confined and fed stored feeds before, during and after lambing until lambs were weaned 
at 56+4 d o f  age. Ewes spent the majority o f the remainder o f the year on pastures. From shortly after 
birth through weaning, lambs were allowed free access to a high concentrate diet. Ram lambs were 
not castrated. Traits analyzed included fertility (1 if ewe lambed to a prolific- or hair-breed ram, 0 if 
she did not), prolificacy (number o f lambs born to a ewe with fertility=l), lamb survival (1 if lamb 
survived to weaning, 0 if not), lamb weaning weight (weight o f each lamb weaned, adjusted to 56 d of 
age) and ewe productivity (total age- and sex-adjusted weight o f  all lambs from a ewe surviving to 
weaning; ewes failing to lamb or whose lamb(s) died prior to weaning were recorded a zero).

The model used for analyses o f fertility, prolificacy and ewe productivity included the following 
effects: year (Y) + ram breed (R) + ewe breed (E) + age o f ewe (A) + ram/Y*R + Y*R + Y*E + R*E. 
The model used for the analyses o f  lamb survival and weaning weight included the same effects with 
the addition of: sex o f lamb (S) + S*Y + S*R + S*E. Analyses were conducted using the general 
linear models procedure o f  SAS (1985) with type IV sums o f squares. The Y, R and Y*R effects 
were tested for statistical significance using the ram/Y*R mean squares, and all other effects were 
tested with the residual mean squares.

RESULTS AND DISCUSSION

Differences (Pc. 10) were found among ram breeds for ewe fertility (Table 2). Ewes exposed to 
hair-breed rams (SC and BA) had highest fertility, C6 rams had intermediate fertility, and BM and FN 
rams had lowest fertility. This suggests differences among breeds o f ram in adaptability to the DSAC 
environment at mating. DSAC is relatively hot and humid during the months o f August and 
September. The hair-breeds, having undergone natural selection in a hot and humid tropical 
environment, may be better adapted to these conditions at DSAC than the other breeds. Significantly 
lower rectal temperatures (indicating less heat stress) in BA and BA-cross ewes compared to Dorset 
and Suffolk ewes has been reported by Goode et a l (1983) in North Carolina. The C6 breed has 
been at DSAC since 1973 and may possess genetic adaptation to the environment. The FN and BM 
rams may be the least adapted to this environment. Poor adaptation o f FN ewes to hotter environments 
o f the U.S. has been suggested by the results o f  Shelton and Klindt (1976) in Texas and Thomas and 
Whiteman (1979) in Oklahoma. Poor adaptation o f pure FN in subtropical countries has been reported
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TABLE 2, LEAST SQUARES MEANS FOR EWE PRODUCTIVITY AND ITS COMPONENTS.

Item
Fertility,

%
Prolificay,

no.

Lamb
survival,

%

Lamb 
weaning 

weight, kg

Ewe
productivity,

kg

Breed o f ram
Finnsheep 56.8+.058 1.62+.07 91.8+.04 18.64+.533 16.24+1.55
Combo-6 68.6+.05e>f 1.74+.06 82.3+.03 18.13+.47a’b 17.13+1.57
Booroola Merino 63.8+.05f.g 1.55+.06 82.0+.03 16.70+.47c >d 13.50+1.45
St. Croix 75.5+.05e 1.59+.06 88.6+.03 16.99+.45b>c 18.38+1.55
Barbados 73.4+.05e>f 1.60+.06 90.5+.03 15.71+.45d 16.73+1.56

Breed of ewe
Suffolk 64.9+.03f 1.68+.04a 86.6+.02 17.94+.223 16.96+.79
Targhee 70.3+.02e 1.56+.04b 87.5+.02 16.53+.20b 15.90+.69

Age o f ewe, yr
2 63.0+.03b 1.41+.06b 84.1+.03 16.97+.33 12.69+1.07b
3 63.5+.03b 1.69+.06a 88.3+.03 17.48+.30 16.44+1.08a
4 70.9+.043>b 1.72+.06a 87.5+.03 17.40+.30 18.69+1.18a
>5 73.1+.033 1.66+.04a 88.3+.02 17.09+.22 17.91+.853

Sex o f lamb
Male
Female

88.7+.02 
86.3+.02

17.65+.213
16.82+.21b

a,b,c,d Means within a group and column with different superscripts are different (P<.05). 
e’f>S Means within a group and column with different superscripts are different (P<.10).

by Aboul-Naga (1988). The August-September mating season also may not be optimum for FN rams 
if results with reproduction in FN ewes can be extrapolated to rams. Ewes o f FN breeding have been 
shown to have a short anestrous period, but the end o f their anestrous period is shifted later into the 
year (August) than that o f  many other breeds in Oregon, USA (Lamberson and Thomas, 1982). 
Wheeler and Land (1977) observed similar results with FN ewes in Scotland. Fertility o f ewes over 
all breeds o f  ram was very low (67%) in this study indicating that the mating season was not optimum 
for the ewes. When fertility to "clean-up" matings was also included, fertility increased to 81%.

Differences among breed o f ram for both prolificacy and lamb survival were not significantly 
different from zero, however, lamb survival values were higher for FN and the hair-breed rams. High 
survival rate o f FN lambs has been documented in a number o f studies in temperate countries (Baker,
1988). FN and C6 rams sired heavier (P<.05) lambs at weaning than SC, BM and BA sires. Using 
rams from the same flocks as those used in this study, Young and Dickerson (1988) also found FN- 
sired lambs to be heavier at weaning than BM-sired lambs. Foote (1983), Shelton (1983) and Boyd 
(1983) have shown SC and BA lambs to have poorer growth rates than domestic wool breeds in the 
U.S. Even though significant differences among ram breeds for ewe productivity were not found, the 
values were lowest for BM rams by a considerable amount and highest for SC rams.

Suffolk ewes had lower (Pc. 10) fertility, higher (Pc.05) prolificacy, slightly lower lamb survival, 
heavier (Pc.05) lamb weights and slightly greater ewe productivity than Targhee ewes (Table 2). Age 
o f ewe effects consisted primarily o f  reduced performance o f ewes lambing at 2-yr-of-age compared 
to ewes lambing at older ages (Table 2). As would be expected, male lambs were heavier (Pc.05) than 
females at weaning (Table 2).

The efficiency o f production o f Fi replacement ewes from different breeds o f  ram should be 
considered in any overall comparison o f  various types o f Fi's. Table 3 attempts to compare the 5
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breeds o f ram for efficiency o f  production o f F] ewes in a fairly simplistic manner using the 
production values in Table 2. Starting with 100 base Suffolk and Targhee ewes mated to rams of each 
breed, SC and BA rams would be expected to produce the greatest number o f Fi replacement ewes, 
and SC rams would have the greatest weight o f male and cull female lambs for marketing. If the Fi 
replacement ewes produce for an average o f 4 years, each o f the ewes sired by BM, FN, BA and C6 
rams from the 100 base ewes must have ewe productivities that are 1.91, .96, .43 and .40 kg, 
respectively, greater each year than that o f  each Fi ewe sired by SC rams in order to compensate for 
the lowered ewe productivity o f  their 100 base ewes. In addition, the Fi ewes sired by the BM, FN, 
C6 and BA rams from the 100 base ewes will have to have ewe productivities o f 131%, 126%, 108% 
and 100% o f the ewe productivity o f the SC-sired ewes in order to equal the production o f the 45.2 
SC-sired ewes.

TABLE 3. PREDICTED PRODUCTION FROM 100 TARGHEE AND SUFFOLK EWES OF Fi 
REPLACEMENT EWE LAMBS AND MARKET LAMBS BY BREED OF RAM AND ANNUAL 

PRODUCTIVITY REQUIRED OF THE Fi EWES TO EQUALIZE PRODUCTIVITY.

Lambs weaned/100 Replacements Total weaning weight 
Breed o f ewes exposed, (85% o f  females), o f market lambs, Required annual productivity

ram___________ no.______________ no._________________ kg_____________ o f F| replacement ewes

Finnsheep 84.5 35.9 919.94 126%a + .96 kgb
Combo-6 98.2 41.7 1040.61 108% + .40 kg
Booroola 81.1 34.5 793.34 131% + 1.91 kg
St. Croix 106.4 45.2 1057.42 100%
Barbados 106.4 45.2 979.08 100% + .43 kg

a Average relative annual productivity o f each Fi replacement ewe required to equal the productivity 
of the 45.2 St. Croix Fi replacement ewes.

b Average increase in productivity o f each Fi replacement ewe each year (4 yr production/ewe) in 
order to compensate for lowered total weaning weight o f market lambs from Finnsheep, Combo-6, 
Booroola and Barbados rams compared to St. Croix rams.
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