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Flushing of Range Ewes by 
Supplementation, Drylot Feeding, 
or Grazing of Improved Pasture1 

D. T. TORELL, I. D. HUME, AND W. C. WEIR 

Specialist, Visiting Assistant Professor, and Professor, 
Department of Animal Science, University 

of California, Davis. 

Highlight 

The lambing performance of range ewes was compared 
with that of similar ewes which were supplemented for 17 
days prior to and the first 17 days of breeding (four years), 
were fed in drylot (four years), or grazed an improved pas- 
ture (two years) over the same period. Supplementation 
(2.25 kg alfalfa pellets/ewe/week, fed twice weekly) did 
not improve lambing performance, but drylot feeding (1.82 
kg alfalfa hay/ewe/day) increased the number of lambs 
born/ewe present at lambing from 101 to 128% (P < 0.001). 
Access to improved pasture also increased lambing percent- 
age (from 110 to 138) (P < 0.01). Current feed costs, and 
availability and alternative uses of an area of improved 
pasture will determine which of the two effective treatments 
is most likely to result in the greatest net returns from 
flushing. The observed flushing effect was associated 
mainly with the live-weight change over the flushing period, 
rather than any static live-weight effect. For every kg in- 
crease in the weight gain during flushing, lambing o/o in- 
creased by about 8%. 

Flushing has been well established among com- 
mercial sheep breeders for some time. There are 
two effects of flushing; firstly, a reduction in the 
number of dry ewes, and secondly, an increased 
twinning rate. The physiological mechanism op- 
erating in increasing the incidence of multiple ovu- 
lation is not well understood. However, Coop 
(1966) has separated the effect of flushing into two 
components; a static live weight effect not specifi- 
cally related in time to the breeding period, and a 
dynamic effect of the change in live-weight which 
is specific to the breeding period. 

The aim of this investigation was not to further 
explore the flushing phenomenon per se, but rather 
to determine the most efficient way of achieving 
the lambing response in range ewes. In California, 
breeding coincides with a period of rapidly de- 
clining nutritive value of the annual range pas- 
tures. Flushing, therefore, offers perhaps the most 
efficient way of improving lamb production in this 
environment . 

Experimental Procedures 

The investigation was conducted over a period of four 
years (1965-68) at the University of California’s Hopland 
Field Station in the North Coastal Range of California. The 

l Received August 28, 1971. 

range pasture consisted of annual grasses (mainly Bromus 
spp.), annual forbs and some subterranean clover (Trifolium 
subterraneum) (Van Dyne and Heady, 1965), and was com- 
pletely dry at time of breeding each year (September). The 
pasture used in this study (46 ha) had been grazed at ap- 
proximately 1.1 sheep/ha for 13 years prior to the beginning 
of the experiment in accord with the average stocking rate 
for the Hopland area. The stocking rate was increased to 
2.7 sheep/ha at the beginning of the experiment, and main- 
tained at approximately this level throughout the four years 
of experimentation. 

In 1965, 150 yearling and two-year old Corriedale ewes 
were grazed together on this pasture except during the treat- 
ment period of 17 days prior to and the first 17 days of 
breeding. On August 27 the ewes were divided at random, 
after stratification by age, into three groups. Group 1 (con- 
trol) remained on the dry annual range pasture; salt was the 
only supplement available. Group 2 remained on range with 
group 1, but received a supplement of 2.25 kg/ewe/week 
of alfalfa pellets [19.8% crude protein (CP)], fed twice a 
week. Group 1 ewes were also penned twice a week, but 
were not supplemen ted. Group 3 was fed in drylot 1.82 
kg/ewe/day of alfalfa hay throughout the 34 day treatment 
period. All ewes were weighed 21 days prior to the begin- 
ning of the treatment period as well as on the first and last 
days of treatment. All weights were recorded after an over- 
night shrink. Breeding began on September 15, and lasted 
35 days. Six Suffolk rams were used; four on range and 
two in drylot. At each feeding of the group 2 ewes, rams 
were rotated between range and drylot. 

At the end of the treatment period all ewes and rams 
were returned to the range, and after the breeding period 
the ewes remained together until the experimental treatments 
were repeated the following year. All ewes were brought 
into a barn 2 to 5 days prior to lambing. All dry ewes were 
returned to the range immediately, and as the remaining 
ewes lambed they were also returned to the range. More 
than 90% of the wet ewes had lambed by 17 days. 

In 1966 the ewes were allotted to the three treatment 
groups independently of their allocation in 1965. Ewe losses 
were made up with similar ewes of the same age. In 1967 
and 1968 the same total number of ewes was divided into 
four treatment groups. The first three treatments were 
those used in 1965 and 1966. The ewes in the additional 
treatment group grazed an improved pasture during the 34 
day flushing period. This pasture was a mixture of sub- 
terranean clover and Hardinggrass (Phalaris tuberosa L. var. 
stenoptera (Hack.) Hitchc.), and was mown prior to maturity 
and left in the swath. This practice has been shown to 
retain the protein content of annual pasture at levels more 
than 50% higher than unmown pasture (Kay and Torell, 
1970). 

Lambing performance results were analyzed statistically by 
Chi-square (Steel and Torrie, 1960), since the dependent 
variable of lambs born per ewe is discrete. Other results 
[incidence of dry ewes (%) and incidence of twin births 
(%)I were analyzed by analysis of variance. Multiple regres- 
sion analysis (Snedecor, 1956) was used to partition the 
flushing response between the effects of initial live-weight, 
the live-weight gain during flushing, and the covariation 
between initial live-weight and live-weight gain. An increase 
in lamb drop from 130 to 140% is designated a 10% in- 
crease (Coop, 1966). 
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Table 1. Effect of age on reproductive performance of 
ewes means of treatments 1, 2 and 3). 

Year 
Measurement 1965 1966 1967 1968 

Avg. age of ewes at 
breeding (months) 

Avg. weight at breeding 
(kg) 

No. of ewes1 
% dry ewes 
% multiple births 
Lambing o/o2 
Lambing %a 

25 37 50 56 

43.7 53.0 57.2 62.3 
146 137 98 115 

18.5c 5.9d 13.0d 7.1d 
18.9a 22.38 27.68 36.la 
96.7a 115.2” lll.Ob 127.4b 

118.9a 122.3a 127.6a 136.98 

l At lambing. 
2 Lambs born x lOO/ewe 
3Lambs born x lOO/ewe 

=sb Means on the same lint 
significantly (P < 0.05). 

c,d Means on the same line 
significantly (P < 0.01). 

Results and Discussion 

present at lambing. 
lambing. 
bearing different superscripts differ 

bearing different superscripts differ 

Since the same animals were used over the four 
years of the investigation, results are discussed in 
two parts; firstly, treatments 1, 2 and 3 (range, sup- 
plementation, and drylot feeding, respectively) over 
all four years; and secondly, all four treatments 
(including the group which grazed improved pas- 
ture) over the last two years (1967 and 1968). The 
effects of flushing were quite clear-cut, but there 
was a confounding effect due to the progressive ma- 
turity of the ewes in succeeding years. It is well 
known that reproductive efficiency tends to im- 

Table 2. Effect of supplementation and drylot feeding on 
reproductive performance of range ewes (means of 4 
years). 

Treatmen t1 

Measurement 1 2 3 

No. of ewes2 162 159 177 
Avg. weight at breeding (kg) 53.6 55.2 54.2 
% dry ewes 12.3a 9.7a 11.4a 
% multiple births 14.5aJ 20.6” 43.6- 
Lambing %a 100.6d 113.9d 128.2e 
Lambing %4 114.5d 120.6d 144.2e 
BUN (mg/lOO ml plasma)5 8.0a 11.9a 30.4b 
Lamb production6 25.0d 24.9d 29.7e 

lTreatment 1: range; treatment 2: supplemented with 2.25 
kg alfalfa pellets/ewe/week; treatment 3: fed in drylot on 
1.82 kg alfalfa hay/ewe/day. 

a At lambing. 
3 Lambs born x lOO/ewe present at lambing. 
4 Lambs born x lOO/ewe lambing. 
6 Blood urea nitrogen in ewes at breeding (D1, of treatment). 

Mean of 3 years (1966-68). 
6 Kg lamb at weaning/ewe present at lambing. 

n*b,c Means on the same line bearing different superscripts differ 
significantly (P < 0.05). 

die Means on the same line bearing different superscripts differ 
significantly (P < 0.01). 

prove with age. This is demonstrated here, in that 
the percentage of dry ewes decreased after 1965 
(P < 0.01) (Table l), while there was a trend, al- 
though not statistically significant, for the incidence 
of multiple births to increase throughout the four 
years of experimentation. 

Four Year Effect of Supplementation and Drylot 
Feeding on Reproductive Performance 

The results for the three treatments tested over 
all four years are shown in Table 2. The mean 
lambing percentage (lambs born x lOO/ewe present 
at lambing) was improved by 27.6% by feeding range 
ewes in drylot for 17 days prior to and the first 17 
days of breeding (P < 0.001). On an individual 
year basis the improvement was significant in 1965 
(P < O.Ol), 1966 (P < O.OOl), and 1967 (P < 0.05), 
but there was no significant improvement in 1968. 
The mean lambing percentage was not improved 
significantly by supplementing the ewes twice a 
week. In individual years the effect of supplemen- 
tation was significant only in 1966 (P < 0.05). The 
improvement in reproductive performance when 
the ewes were fed in drylot was due mainly to the 
increase (P < 0.05) in the incidence of multiple 
births; there was no significant effect on the inci- 
dence of dry ewes (Table 2). 

Two Year Effect of Supplementation, Drylot Feeding, and 
Improved Pasture on Reproductive Performance 

The results for the four treatments tested in 1967 
and 1968 are shown in Table 3. The conclusions 
from the first three treatments were similar whether 
considered over all four years or only the last two 

Table 3. Effect of supplementation, drylot feeding and 
improved pasture on reproductive performance of range 
ewes (means of 2 years). 

Treatment1 

Measurement 1 2 3 4 

No. of ewes2 70 65 78 76 
Avg. weight at breeding (kg) 59.3 60.3 56.8 62.5 
% dry ewes 13.0a 7.6a 9.5a 2.7a 
% multiple births 24.5~ 18.4c 51.9d 41.7d 
Lambing %a 109.6a 109.3a 138.7b 138.Ob 
Lambing %4 125.4a 118.4a 153.1b 141.7b 
BUN (mg/lOO ml plasma)” 9.2c 13.9c 28.4d 19.6d 
Lamb production6 27.0a 26.7a 32.6b 36.4” 

1 Treatments 1, 2 and 3 same as in table 2; treatment 4: im- 
proved pasture. 

2 At lambing. 
3 Lambs born x lOO/ewe present at lambing. 
4 Lambs born x lOO/ewe lambing. 
5 Blood urea nitrogen in ewes at breeding (D,, of treatment). 
c Kg lamb at weaning/ewe present at lambing. 

alb Means on the same line bearing different superscripts differ 
significantly (P < 0.05). 

cld Means on the same line bearing different superscripts differ 
significantly (P < 0.01). 
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FIG. 1. Mean live-weight of range ewes over the experimental 
period 1965-68. Arrows indicate beginning of flushing period. 

years of the investigation; supplementation on the 
range with the amounts of alfalfa used in this ex- 
periment did not significantly improve reproduc- 
tive performance. Feeding the ewes in drylot im- 
proved the lambing percentage (lambs born x lOO/ 
ewe present at lambing) by 29.1% (P < 0.001). 
Grazing the ewes on improved pasture resulted in 
a similar improvement (28.4%) (P < 0.01). In indi- 
vidual years the improvement on the improved 
pasture treatment was significant in 1967 (P < 0.05), 
but not in 1968. The improvement in reproductive 
performance was again due mainly to the increase 
(P < 0.05) in the incidence of multiple births when 
the ewes were fed in drylot or grazed an improved 
pasture; there was no significant effect due to a 
reduction in the number of dry ewes. 

The mean weight for all ewes is shown in rela- 
tion to time in Figure 1. Except in 1965 the ewes 
were gaining weight prior to flushing. Consistent 
in all years was the dramatic loss in live weight in 
the fall months immediately after the flushing 
period until the next growing season. Mean weights 
and weight changes of the ewes in each group dur- 
ing the flushing period are shown in Table 4. The 
correlation coefficient (r) between the live-weight 
change over the flushing period and lambing per- 
formance (lambs born x lOO/ewe present at lamb- 
ing) was 0.993 for the three treatments tested in all 
four years, and 0.945 for all four treatments over 
the last two years. Neither was statistically signifi- 
cant (P = 0.05), because of the small number of 
treatment means. Use of individual values from 
each year was prohibited by the confounding effect 
of ewe age already mentioned. The corresponding 
correlation coefficients between ewe live-weight at 
the beginning of the flushing period and lambing 
performance were 0.969 (three treatments over four 
years) and -0.305 (f our treatments over two years). 
The variation between the two latter correlation 

Table 4. Mean weights and weight changes of range ewes 
(kg). 

Treatment1 

Year Measurement 1 2 3 4 

1965-68 Weight2 53.7 54.1 54.3 
Weight changes -3.2 -1.5 +0.3 

1967-68 Weight 60.0 60.2 59.1 60.5 
Weight change -5.8 -4.7 -2.7 -1.9 

1 Treatments: as in table 3. 
aDay 1 of treatment period. 
3 Weight change over 34 day treatment period. 

coefficients indicates that the observed flushing ef- 
fect was associated mainly with the change in live- 
weight over the treatment period (Coop, 1966; 
McInnes and Smith, 1966), rather than any static 
live weight effect (Coop, 1962; Fletcher, 1971). 

This conclusion is supported by multiple re- 
gression analysis of the lambing performance data. 
When the results from the three treatments tested 
over all four years were analyzed, the contribution 
made to the flushing phenomenon by the initial 
weight of the ewes was only 0.4%, while the con- 
tribution made by the live-weight change during 
flushing was 88.2%. The remainder (11.4%) was 
due to covariation between the initial weight and 
the weight change during flushing. When the data 
from the four treatments tested in 1967 and 1968 
were analyzed, the contributions were 6.2% (initial 
weight), 90.7% (live-weight change), and 3.1% (co- 
variation between the initial weight and the weight 
change). Based on the simple regression coefficient 
(b) between live-weight change and lambing per- 
cent, for every kg increase in the weight gain dur- 
ing flushing, lambing percent increased by approxi- 
mately 8.3%. 

It should be noted that although all ewes were 
weighed after an overnight shrink, this procedure 
cannot be expected to eliminate completely differ- 
ences in gut fill between treatments. It is well 
known that ruminants fed low quality roughage 
generally have higher levels of gut fill than similar 
animals fed high quality alfalfa. This source of 
bias would have no effect on live weights measured 
at the beginning of the flushing period, but could 
be expected to reduce, to some extent, differences 
between treatments in weight changes over the 
flushing period (Table 4). If this is indeed the case, 
the actual increase in lambing percent per kg in- 
crease in the weight gain made by the ewes during 
flushing would be somewhat less than the value of 
8.3% calculated. 

Blood urea nitrogen (BUN) levels measured in 
plasma samples collected at breeding (i.e., day 17 
of the treatment period) reflected the nutritional 
status of the ewes. Thus there was no significant 
difference in mean BUN levels between ewes on 
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range and ewes supplemented twice weekly with 
alfalfa pellets (Tables 2 and 3). However, the mean 
BUN level of ewes fed in drylot or grazing im- 
proved pasture was higher than that of ewes on the 
other two treatments (P < 0.01). These results sug- 
gest that mean BUN levels may be a useful pre- 
dictor of the effectiveness of a flushing treatment, 
especially since there was a good correlation be- 
tween BUN levels and lambing performance (lambs 
born x lOO/ewe present at lambing) (r = 0.943 for 
three treatments over three years, 0.876 for four 
treatments over two years). 

There were significant differences in lamb pro- 
duction (kg lamb weaned/ewe present at lambing) 
between treatments and between years. Lamb pro- 
duction was greater in 1968 than in any other year 
(P < 0.001). Part of this increase was no doubt due 
to the improvement in reproductive efficiency with 
increasing age of the ewes (see Table 1). Lamb 
production was similar on treatments 1 and 2, but 
greater on treatment 3 (P < 0.01). There was no 
significant difference between treatments 3 and 
4. On the basis of current feed costs and lamb 
prices, the returns from the extra lamb production 
achieved by the drylot flushing treatment were in 
excess of the cost of the feed used to produce the 
effect. The economics of the improved pasture 
treatment are more difficult to assess, being com- 
plicated by the availability of a suitable area 
ture, and alternative uses of that pasture. 

of pas- 

It was evident that further work would be neces- 
sary to determine whether or not responses similar 
to those from feeding the ewes in drylot just prior 

to and during breeding could be achieved at still 
lower cost, either by feeding for a shorter period 
(Hulet et al., 1962), and/or by changing the amounts 
of protein and energy fed, and by feeding cheaper 
sources of these nutrients. Experiments designed 
to examine the relative contributions of protein 
and energy to the flushing phenomenon are now 
in progress. 
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Production and Persistence of 
Common Carpetgrass in Relation 

to Site and Harvest Frequency’ 
GALE L. WOLTERS 

Range Scientist, Southern Forest Experiment Station, 
Forest Sewice, U.S. Department of Agriculture, 

Alexandria, Louisiana. 

Highlight 
On a range in central Louisiana, maximum production 

of carpetgrass and total herbage was obtained by harvesting 
once or twice per season. Carpetgrass and forbs increased 
in percent botanical composition with frequent harvests, 
while bluestems and other grasses increased with infre- 
quent harvests. 
production. 

Site did not significantly affect herbage 

l Received Sep tember 7, 1971. 

This paper reports responses of carpetgrass (Ax- 
onopus affinis), a potentially important source of 
forage on Gulf Coast forest ranges, to major envi- 
ronmental influences. Persistence and production 
at several harvesting frequencies were observed 
on two sites where carpetgrass stands were well 
established. 

Common carpetgrass is low growing and occurs 
most frequently on relatively heavy, imperfectly 
drained soils, where it spreads rapidly by stolons 
to form dense sod. It also becomes dominant on 
moderately sandy, well-drained soils that have been 
compacted. Being only moderately tolerant of 
shade, carpetgrass is found mainly along roads and 
trails, near feedlots and corrals, on firelines, and in 
other forest openings that receive heavy use. 

Since cattle generally graze forest openings more 
heavily than adjacent wooded range, carpetgrass 
often becomes an important component of the her- 
baceous cover on forest ranges. Use further inten- 


