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INTRODUCTION 

In experiment station trials at Carrington, Oakes and 
Karlsruhe, North Dakota, forage crops have demon
strated a very positive response to irrigation manage
ment. Because of their excessive bulk, marketing prob
lems have generally required their on-the-farm conver
sion to milk or meat. The livestock enterprise necessary 
to make this conversion can add new dimensions to irri
gated farming operations by introducing new cropping 
alternatives which permit new production options. 
These new alternatives can be of critical economic im
portance when the harsh and unpredictable nature ofour 
natural environment is taken into consideration. 

In a cooperative effort by North Dakota State Uni
versity, the Garrison Diversion Conservancy District 
and the North Dakota State Legislature, a new livestock 
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facility was constructed in 1972 on the Carrington Irriga
tion Branch Station. An advisory committee was ap
pointed by the Conservancy District to counsel with the 
Experiment Station on the development of the facilities 
and research program. Their basic directive was to 
measure beef production per irrigated acre with a beef 
cow-calf enterprise, using methods and techniques that 
could be identified with farm and ranch operations. The 
data reported herein are the results of the first five years 
of the cow-calf production research at the Carrington Ir
rigation Branch Station. 

Approximately 90 cow-calf pairs have been main
tained on irrigated pasture for the growing season ofeach 
of the last five years. During the same period, 30 cow
calf pairs have been maintained in drylot confinement 
and fed corn silage and alfalfa hay during the grazing sea
son. The parameters of interest have been a) irrigated 
pasture production and utilization and b) beef produc
tion per irrigated acre in dry lot vs. pasture. 

After the grazing season, the cows and weaned calves 
were used in a number of forage utilization experiments 
which will be reported in subsequent issues of FARM 
RESEARCH. 

MATERIALS AND METHODS 

Two types of irrigated pastures were established in 
procedures outlined by Dodds and Meyer (1974). In 
1971 an alfalfa-grass mixture was double-seeded on 29 
acres. The mixture contained 8 lbs. of Lincoln brome
grass, 6 lbs. of Sterling orchardgrass, 2 lbs. of Garrison 
creeping foxtail and 1 lb. of Vernal alfalfa. Oats were 
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seeded as a companion crop and harvested for grain. In 
1972, a second 29-acre pasture was double-seeded to a 
mixture of 8 lbs. of Lincoln bromegrass and 8 lbs. of 
Sterling orchardgrass. Barley was seeded as a companion 
crop and harvested for silage. Double-seeding has been 
found to be beneficial for several reasons, including 
more uniform stands than can be achieved with single
seeding (Nichols 1971). 

Each 29-acre pasture was subdivided with two-wire 
electric fence into three 9.7 -acre sub-units (Figure 1). 
Both pastures were irrigated with one center-pivot irri
gation system which was towed between pivot points in 
each pasture. Spring-type gates allowed for passage of 
the sprinkler system support towers through the cross 
fences. Nitrogen fertilizer was applied both through the 
irrigation system and broadcast in dry form. 

Figure 1. Cross-fenced irrigation pasture for rotation grazing 
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The grazing procedure used in this experiment was a 
rotation strip grazing technique. This method allows for 
optimum utilization of the available forage in an irrigated 
pasture (Heinemann 1970; Nichols 1971). The rotation 
used was different each year (Table 1). The cattle (90 
cows with calves) were turned onto the first 9.7-acre 
pasture in late May of each year when pasture growth 
was approximately 8 inches tall. All cattle were moved to 
a second 9.7 -acre pasture when it was estimated that 60 
to 70 per cent of the standing production had been 
grazed. This usually corresponded to a 4- to 5-inch stub
ble and took between five and seven days. The grazing 
season usually continued until early September of each 
year at which time the cattle were removed from the 
pasture. After a killing frost stopped growth, usuallyoc
curring between mid to late October, the cattle were re
turned to the pastures for utilization of late season resi
due. 

Table 1. Pasture rotation cycle l 

Year 
1973 
1974 
1975 
1976 
1977 

Rotation Sequence2 

1 2 3 4 5 6 
4 5 6 1 2 3 
2 3 4 5 1 6 
5 6 4 2 3 1 
3 1 2 6 4 5 

lApproximately 3 cycles per year 

'1Pastures 1, 2, 3, alfalfa-grass 

Pastures 4, 5, 6, grass 
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Five cages were randomly placed in each 9.7-acre 
pasture before grazing. When the cattle were removed a 
3 by 4 foot plot was clipped from within the caged area to 
a 2-inch height as was a like sized grazed plot adjacent to 
the cages. The oven dried forage harvested from the 
caged and adjacent areas was used to measure forage 
production and utilization. Forage production for the en
tire grazing season was calculated by summing the pro
duction from the five cages in each grazing cycle and ap
plying the following formula: (cycle 1 production) + (cy
cle 2 production - cycle 1 residue) + ... (cycle nth 
residue) X 7261 = lbs. dry matter production/acre 

The utilization of the above ground production was 
estimated by the following formula: 

% utilization = 1 - (total residue for season) / (total 
production for season) X 100 

The forage utilized was calculated by multiplying the 
per cent utilization times the forage produced for each 
pasture each year. 

During the first three grazing seasons, each time an 
alfalfa-grass pasture was grazed, two plots were clipped 
and sorted to determine the percentage of alfalfa by 
weight in the pastures. 

All corn silage and alfalfa hay was from irrigated 
production. Corn silage was well dented, o/s-inch cut and 
stored in both bunker and concrete stave silos at 30 to 35 
per cent dry matter. Alfalfa hay was cut with a 
windrower-crusher, square baled, picked up and trans
ported with a bale wagon for storage in either uncovered 
stacks or hay shed. All hay was coarse ground (2%" 
screen), mixed with silage in a truck mounted mixer
blender and fed daily in a fence-line bunk. 

COW HERD AND MANAGEMENT 

One hundred and twenty two-year-old Hereford 
heifers bred to Hereford bulls were purchased from two 
different commercial herds in North Dakota to establish 
the cow herd used in this study. The heifers were ran
domly assigned on the basis of weight to the two man
agement groups, drylot and pasture. The first calving 
took place in April and May of 1973. All cows have since 
been bred to calve in March and April. Each year the 
cows were artificially bred for one cycle and then 
Hereford clean-up bulls were turned in for the remain
der of the breeding season. In 1973, 1974 and 1975 the 
AI sires were of Hereford breeding, but in 1976 the AI 
sire was of Red Angus breeding. In November of each 
year, all cows and replacement heifers were pregnancy 
tested. Open females were marketed along with other 
culls. Approximately 15 per cent of the cow herd was 
culled each year and replaced with heifers to maintain 
the 120-cow herd. 

During 1976 and 1977, one half of all the steer and 
heifer calves were implanted with 36 mg. of zeranoJ! 
when they weighed approximately 138 lbs. The other 
half of the calves were not implanted. The calves were 

1Factor to convert plot production to production/acre 

1Trade name Ralgro 

randomly assigned to the two experimental groups on 
the basis of weight. 

Weights of all calves and cows were taken whenever 
the pasture cattle were placed on or taken off the irri
gated pastures. Water tanks were located near the center 
of each of the 27 -acre pastures. Bloat guard blocks were 
fed when the cattle were on the alfalfa-grass pasture and 
loose salt and mineral on the grass pastures. Portable fly 
control rubs and insecticide dust bags were available to 
the pasture cattle at all times. 

The drylot cows and calves were fed daily a ration of 
corn silage and chopped alfalfa hay in all years except 
1973 when barley silage was substituted for corn silage. 
During 1973 and 1974, the drylot calves were also creep 
fed oats and chopped alfalfa hay. In following years, only 
chopped alfalfa hay was available to the calves. Water 
was provided by automatic waterers for the drylot cattle. 
Insecticide dust bags were available to the drylot cattle 
at all times. 

All calves were weaned in the late fall of the year. 
They were then placed on different back grounding ex
periments. Suitable heifer calves were retained and bred 
for entrance into the cow herd as replacements. After 
weaning, the cows were assigned to different winter 
maintenance experiments. Efforts were made to 
minimize the effect of these experiments on the major 
cow-calf experiment. The cow herd was a participating 
member of the North Dakota Beef Cattle Improvement 
Association. A record of all veterinary treatments made 
to any calves or cows was kept during each year. 

The days from calving to conception for each cow that 
rebred during the first five years of study were calculated 
by subtracting 285 days from the calving dates of 1974, 
1975, 1976, 1977 and 1978. This calculation approximates 
the rebreeding performance for the two management 
groups and each year. 

Beef production per irrigated acre was calculated in 
the following manner. Pasture gain was divided by the 
58 acres grazed by the cows and calves. Drylot consump
tion was measured during the grazing period. Drylot 
gain was divided by the acres necessary to produce the 
feed consumed by the drylot cows and calves. Corn si
lage production used in these calculations was 17 tons 
per acre (34 per cent dry matter), alfalfa production was 5 
tons per acre (85 per cent dry matter) and oats was 80 
bushels per acre (35 lbs. per bushel). 

Irrigation & Fertility Management 

Irrigation water applied to the two types of pastures, 
alfalfa-grass and grass, varied with the annual precipita
tion (Table 2). The average annual precipitation during 
the experiment was 18.1 inches. April through Septem
ber precipitation averaged 14.2 inches. The same 
amount of supplemental irrigation water was applied to 
both of the pastures during the five-year period. It aver
aged 14.2 ac-inches/ac., but ranged from 6.3 to 21.8 de
pending upon precipitation. Irrigation water manage
ment was accomplished by..monitoring soil moisture and 
irrigating when the soil moisture deficit approached 50 
to 60 per cent in the crop root zone. 
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Table 2. Precipitation and irrigationl 

Annual April-Sept. Irrigation-Ac-Inches/ Ac. 
Year Precipitation Precipitation Alfalfa-Grass Grass 

1973 18.3 
1974 19.5 
1975 20.5 
1976 11.4 
1977 20.9 
5-Year Average 18.1 

lInches 

The average amount of nitrogen applied per acre to 
the alfalfa-grass pasture was 97 lbs. compared to 182 Ibs. 
for the grass pasture (Table 3). During 1976 and 1977, 
the amount of nitrogen fertilizer required by the alfalfa
grass pasture increased substantially as the percentage 
by weight of the alfalfa in the pasture mix decreased. 
Fertilizer management was accomplished by monitoring 
the level of nitrate by soil sampling and laboratory 
analysis. 

Table 3. Nitrogen fertilization of pastures l 

Pasture 
Year Alfalfa-Grass Grass 

1973 113 139 
1974 48 246 
1975 50 231 
1976 98 117 
1977 123 123 
5-Year Average 862 171 

lLbs. of nitrogen/acre 

2Lower than grass pasture (P<.05) 

RESULTS & DISCUSSION 

Pasture Forage Production 

In 1973, 54 per cent of the forage produced in the 
alfalfa-grass pasture was alfalfa. By 1975, this had de
creased to 33 per cent. This relatively fast rate of decline 
of alfalfa in the stand has also been noted by Dodds et al. 
(1973a). During the first year of their irrigated pasture 
grazing studies, 20 per cent of the established stand was 
alfalfa. The following year, only 5 per cent of the stand 
was alfalfa. However, Heinemann and Van Keuren 
(1958) reported good success in maintaining alfalfa in an 
irrigated pasture stand of orchardgrass and alfalfa. The 

12.7 13.1 15.1 
13.9 14.2 9.6 
18.2 8.8 6.3 
8.9 19.5 21.8 

17.2 15.2 18.1 
14.2 14.2 14.2 

percentage of alfalfa in the stand during their three-year 
trial was 65, 52 and 64 per cent for the first, second and 
third year respectively. Lorenz and RogIer (1961) also 
report good success in maintaining alfalfa in a variety of 
grass-alfalfa mixtures. These stands, however, were not 
grazed. 

Table 4. Per cent alfalfa in alfalfa-grass pastures 

No. Samples % Alfalfa 
Year Sorted By Weight 

1973 20 54 
1974 18 45 
1975 20 38 

The yields of oven dried forage per acre by years for 
both pastures are reported in Table 5. The average level 
offorage production was significantly (P<.Ol) higher for 
the alfalfa-grass production when compared to the grass 
pasture (7171 lbs. vs. 6140 lbs.). This data indicates that 
even with a declining percentage of alfalfa in the stand, 
higher forage production is achieved with the alfalfa
grass mixture than with the grass mixture used in this 
experiment. 

Table 5. Forage yield, lbs. of oven dry forage per acre 

Pasture 
Year Alfalfa-Grass Grass 

1973 9047 6275 
1974 6809 6035 
1975 6653 6342 
1976 6925 6351 
1977 6419 5699 
5-Year Average 71711 6140 

IHigher than grass pasture (P<.OI) 
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The level of production with alfalfa-grass mixtures in 
this study is comparable to results reported by Dodds et 
al. (1973a; 1973b) at the Fort Yates, North Dakota, loca
tion. They measured 67411bs. and 7943 Ibs. of dry mat
ter per acre in the two-year study. . 

The utilization of the available forage by the cattle is 
shown in Table 6. Over the five-year study, the grass 
pasture was utilized 4 per cent more than the alfalfa
grass pasture. Heinemann and Rogers (1971) found simi
lar results when comparing utilization of grass versus al
falfa pastures. Higher levels of utilization, ranging from 
75 to 84 per cent have been reported by Dodds et al. 
(1973a; 1973b), Heinemann (1970) and -Somerhalder et 
al. (1969). 

Table 6. Utilization of forage, per cent 

Pasture 
Year Alfalfa-Grass Grass 

1973 59 61 
1974 59 62 
1975 55 60 
1976 64 73 
1977 63 62 
5-Year Average 60 64 

The alfalfa-grass pasture has produced significantly 
(P<.10) more utilizable forage than the grass pasture 
(Table 7). Although the alfalfa-grass pasture was not 
utilized as heavily as the grass pasture, the increased 
production obtained with this mixture more than com
pensated for the difference in utilization. 

Table 7. 	Forage utilized, lbs. of oven dry 
forage per acre 

Pasture 
Year Alfalfa-Grass Grass 

1973 5338 3828 
1974 4017 3850 
1975 3659 4249 
1976 4432 4535 
1977 4044 3533 
5-Year Average 43031 3983 

lHigher than grass treatment (P<.10) 

The average stocking rate for the alfalfa-grass pasture 
was 7.2 animal unit months (A. U. M.) per acre. The aver
age stocking rate for the grass pasture was 6.2 A. U. M. 
per acre. The variability between the first four years for 
both treatments was small (Table 8.). However, a severe 
hail storm on June 26, 1977, severely curtailed pasture 
production and lowered the stocking rates for both 
pastures. The stocking rate was 15.6 per cent greater on 
the alfalfa-grass pasture. 

Table 8. Stocking rate, A. U.M.l per acre 

Pasture 
Year Alfalfa-Grass Grass 

1973 8.12 6.21 
1974 7.37 6.14 
1975 7.65 6.64 
1976 7.87 6.95 
1977 4.88 5.12 
5 Year Average 7.18 6.21 

lOne cow-calf pair grazing for 31 days equals 1.3 animal 
unit months (A.U.M.) 

The length of the grazing season is a major factor lim
iting available A. U.M. of grazing. Geographic areas with 
a long growing season, normally have more A. U. M. of 
grazing available. Nebraska work (Nichols et al. 1976; 
Somerhalder et ai. 1969) indicates almost 10 A. U.M. per 
irrigated acre. Even research conducted at Fort Yates 
near the southern boundary of North Dakota (Dodds et 
ai. 1973a) has indicated 9.0 A.U.M. per irrigated acre. 
The grazing season ranged from 100 days in 1975 and 
1977 to III days in 1974 and 1976. The five-year average 
was 105 days at Carrington. Extending the grazing sea
son would likely increase the productivity from irrigated 
pastures in the more northern regions. This would re
quire early cool season grasses that not only respond to 
irrigation, but would persist in a mixture with the warm 
season species so necessary for mid-season production. 

Conception Rates in Pasture and Drylot 

The cows from both management groups were preg
nancy tested on the same day late in the fall of each year. 
The results of this examination are shown in Table 9. The 
conception rates over the five year period were 90.6 and 
85.2 per cent pregnant for the drylot and pasture cows 
respectively. The variation between years was large. The 
5.4 per cent advantage for the drylot management group 
was not statistically significant, but a trend toward im
proved conception rate with drylot management was es
tablished. The slight advantage in breeding performance 
for the drylot cows may be explained by the fact that the 
drylot cows were fed according to National Research 
Council (N. R. C.) recommendations and the pasture 
cows consumed the lush forage available to them in the 
irrigated pastures. This may have provided the drylot 
cows with a more optimum level of nutrition during the 
breeding season, as the high moisture content of the lush 
grass could have limited dry matter intake for the 
pasture cows. 

The number of days from calving to re-breeding indi
cates no advantage in re-breeding performance for the 
drylot cows. Over the five year period, pasture cows re
quired an average of 87.5 days and drylot cows 87.6 days 
after calving to become pregnant. The differences in the 
days from calving to conception between years were 
statistically significant (P<.Ol). 
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Table 9. Conception rate, drylot vs. pasture 

Year 	 Bred Open % Bred 

1973 Drylot 24 5 82.7 
Pasture 66 23 74.2 

1974 Drylot 23 5 82.1 
Pasture 70 16 81.4 

1975 Drylot 27 1 96.4 
Pasture 79 7 91.9 

1976 Drylot 26 2 92.9 
Pasture 79 8 90.8 

1977 Drylot 26 0 100.0 
Pasture 73 10 88.0 

5 Yr. Total Drylot 126 13 90.6 
Pasture 367 64 85.2 

Clanton et al. (1971) reported a 4 per cent improve
ment in conception rate and a shorter time from calving 
to first estrus for cows grazing irrigated pasture com
pared to cows maintained in drylot. Differences in drylot 
management between this University of Nebraska exper
iment and the experiment reported herein were distinct. 
The drylot cows at Carrington were fed corn silage and 
alfalfa-brome hay according to N. R. C. recom
mendations. The drylot cows in the Nebraska experi
ment mentioned previously were fed grass hay and 2 Ibs. 
of a 20 per cent protein supplement. 

Cow and Calf Gains - Pasture vs. Drylot 

The drylot cows and calves were fed (dry matter 
basis) an average of 12.5 lbs. of silage and 12.7 lbs. of 
alfalfa hay per pair per day. In addition, during 1973 and 
1974, the drylot calves consumed from creep feeding, 
0.5 lbs. ofoats and 1. 9 lbs. of alfalfa hay per head per day 
on a dry matter basis. Offered only chopped alfalfa in the 
creep during 1975-1977, they consumed approximately 3 
lbs. per head per day (dry matter basis). 

As the cow herd aged from first calf, two-year old 
heifers in 1973 to six-year old cows in 1977, the cow 
weight change during the grazing seasons varied consid
erably (Table 10). The five-year average grazing season, 
cow weight change was 44.7 and 47.3Ibs. for the drylot 
and pasture cows respectively. At the end of the fifth 
grazing season, the drylot cows weighed 1049 lbs. and 
the pasture cows 1082 lbs. It does not appear that on the 
average, and considering their age, the cow weight 
change was excessive. Cow weight gains as high as 186 
lbs. were reported by Clanton and Nichols (1977) in a 
cow-calf management study on irrigated pastures in 
Nebraska. 

Calf average daily gains (ADC) for the two manage
ment groups in each year are shown in Table 10. Pasture 
calves had a faster rate of gain than did the drylot calves 
(1.67 versus 1.56). As expected, calves implanted with 
zeranol gained 0.30 lbs. more each day than those that 
were not implanted (Table ll). The Red Angus x 
Hereford calves gained 0.29Ibs. more each day than the 
straight bred Hereford calves (Table 12). 

Table 10. Cow weight change, calf average daily gain and calf adjusted weaning weight!, Ibs. 

Year 1973 1974 1975 1976 1977 5 Yr. Average 
Treatments Drylot Pasture Drylot Pasture Drylot Pasture Drylot Pasture Drylot Pasture Drylot Pasture 
Crazing Season, 

Days 105 III 100 111 100 105 
No. of Head 29 85 28 86 28 86 28 87 26 82 27.8 85.2 
Cow Weight 

Change -5.0 -4.5 72.8 91.2 43.0 69.7 116.4 55.8 -5.8 22.2 44.7 47.3 
Calf ADC 1.41 1.44 1.35 1.57 1.50 1.67 1.76 1.8.5 1.80 1.82 1.56 1.672 

Calf Adjusted 
Weaning Wts. 435 445 455 477 461 474 468 470 478 471 459 467 

Table 11. Zeranol implant! versus no implant Table 12. 	Red Angus x Hereford calves versus 
straight-bred Hereford calves 

Implant No Implant 
Red Angus 

No. of Head III 454 x Hereford Hereford 
\'DC, Lbs. 1.882 1.58 No. of Head 62 503 

ADC, Lbs. 1.901 1.61 
lOne-half of calves in 1976 and 1977 were implanted 
iliigher than no implant treatment (P<.01) lHigher than Hereford calves (P<.Ol) 
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Calf adjusted weaning weight exhibits similar trends 
as found in ADG (Table 10). On the average, pasture 
calves had 8 lbs. heavier adjusted weaning weights than 
drylot calves. These results are similar to those reported 
by Meiske et ai. (1965). Their studies in Minnesota found 
as much as 41 lbs. heavier adjusted weaning weights for 
calves raised on dryland pasture compared to calves 
raised in drylot. 

When the gain per irrigated acre is calculated for the 
two different management systems, the results are very 
pronounced (Table 13). When total cow-calf gain per ir
rigated acre is determined, the drylot group produced 
607 lbs. of gain per acre versus 328 Ibs. for the pasture 
group. The 279 pound difference is significant (P<.05). 
The drylot cows and calves produced significantly more 
(P<.01) calfgain per irrigated acre than the pasture cows 
and calves (Table 13). Research reports by Albert and 
Lamb (1967) in Illinois and Nichols (1971) in Nebraska 
support these results. Both of these studies have shown 
that about twice as many cow-calf pairs can be main
tained on a given forage acre if a drylot system is used. 

Table 13. Gain per irrigated acre, lbs. 

Cow-Calf Calf 
Year Drylot Pasture Drylot Pasture 

1973 391 222 404 222 
1974 584 404 396 257 
1975 683 322 464 250 
1976 864 400 542 305 
1977 511 291 528 291 
5 Year Average 6071 328 4572 265 

lHigher than pasture treatment (P<.05) 
2Higher than pasture treatment (P<.Ol) 

The relatively large advantage in terms of pounds of 
beef produced per acre for the drylot cattle compared to 
pasture is due primarily to two factors. Pasture cattle 
harvested approximately 62 per cent of the standing for
age production in the pasture during the grazing season. 
By contrast, drylot cattle were utilizing feed that was 
mechanically harvested and stored by methods that are 
expected to recover and make available at the feed bunk 
at least 85 per cent of the forage materials produced. 
There is also a yield advantage in the kinds of forage 
crops available for production under irrigation and use
able for drylot feeding. For example, corn silage at this 
location will produce between 15 and 35 per cent more 
total digestible nutrients (TDN) per acre than will the 
grasses or grass-legumes available for grazing under irri
gation. It is apparent from these considerations that the 
dry lot management system would provide 30 to 50 per 
cent more available feed energy per irrigated acre than 
the pasture management system. 

Other Considerations 
Pasture vs. Drylot Management 

In the eastern two-thirds of North Dakota, where 
most of the private and proposed Garrison Irrigation Pro
ject development is occurring, the land identified as ir
rigable is tillable. Hence, determining whether a beef 
cow-calf herd should be maintained in confinement 
rather than on pasture is dependent upon relative man
agement requirements of each and comparative eco
nomic considerations rather than limitations in the use of 
the land resource due to topography or some other limit
ing feature. The basic question is whether the increased 
calf gain of 202 lbs. per irrigated acre, measured in the 
confinement system, will compensate for increased costs 
that may accrue to maintenance of a cow herd in con
finement. A detailed economic comparison of the two 
systems of management is beyond the scope of this pa
per, but some general, related observations made during 
the time of this five-year study can be listed as follows: 

1. 	The climate of North Dakota requires confinement 
and drylot feeding of the beefcow herd from six to 
seven months of each year. Thus, the facility re
quirements are essentially the same for cattle 
grazed during the growing season or retained in 
drylot and fed. Ifcattle are grazed, pasture fencing 
and cross fencing is required along with a water 
system capable of delivering water to each 
pasture. As a result, capital investment in facilities 
for the two systems may not be much different if it 
can be presumed that the additional use of drylot 
facilities, by confinement, is approximately equal 
to the cost of pasture fencing. 

2. 	Drylot management does require daily feeding 
which demands labor and equipment, but so does 
irrigation pasture management. To optimize utili
zation of irrigated pasture requires rotation graz
ing by concentrating the cattle on a relatively' 
small area to harvest a segment of the pasture be
fore moving on to the next. This necessitates fre
quent moving of not only the cattle, but also the 
fly control, bloat guard or salt blocks and mineral 
supplement boxes. 

3. Identification, isolation and treatment of sick ani
mals is more time consuming and difficult in 
pasture than in drylot; likewise with heat detec
tion and removal of cows for artificial breeding. 

4. Bloat problems are at a minimum in drylot, but a 
serious problem when grazing irrigated grass
legume pastures. It was found necessary to use 
poloxalene (Bloat-Guard) in all pastures with 
legumes. The cost of feeding this material in 
grass-legume pastures was about 8¢ per day per 
animal unit. 

5. 	The incidence of pinkeye and scours was more 
frequent in pastures than in drylot in this experi
ment. 

6. 	Drylot confinement required good quality feed to 
maintain cow weight and achieve acceptable calf 
gains during the nursing period. Both the quality 
and quantity of feed required for a brood cow nurs
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ing a calf should not be confused with require
ments for winter maintenance of dry, bred cows. 
Also, in drylot, more feed must be harvested, 
stored and fed than for the pasture systems. 

7. 	 Pasture systems may restrict the use of land and 
rotation options because of fencing requirements. 
Drylot management would also allow freedom in 
cropping options for feed production. 

Cow-Calf Gains vs. Yearling Gains on Irrigated Pasture 

Several irrigated pasture grazing studies have re
ported on grazing yearling steers. Dodds et ai. (1973a, 
1973b) reported gains per irrigated acre of 710 and 624 
lbs. with yearling steers. Nichols et ai. (1976) grazed 
steers on eight pastures of different grass varieties. A 
three-year average of all eight pastures shows that 833 
lbs. of gain per irrigated acre were produced. These re
ports are substantially higher than the 328 lbs. of cow
calf gain per irrigated pasture acre produced at Car
rington. The difference in the length of the grazing sea
son between locations may have some effect. However, 
the type of animal harvesting the forage would account 
for most of the difference. Yearling steers are more effi
cient than cow-calf pairs. The latter require energy for 
maintenance of the cow as well as for growth of the calf. 

SUMMARY 

In a five year study, two cow-calf management sys
tems were used to measure irrigated forage production 
in terms of pounds of gain per irrigated acre. Approxi
mately 90 cow-calf pairs were rotation grazed on six 9.7 
acre pastures irrigated by a center-pivot sprinkler sys
tem. Three pastures were seeded to a grass-alfalfa mix
ture and three to grasses only. Approximately 30 cow
calf pairs were retained in drylot and fed corn silage and 
alfalfa hay during the grazing season. 

The grass-alfalfa pastures produced 16 per cent more 
forage and allowed a stocking rate of 7.2 A. U. M. as com
pared to 6.2 A. U. M. on grass during an average grazing 
season of 105 days. The grass-alfalfa pasture did require 
the feeding of poloxalene (Bloat Guard) to control bloat, 
but needed only half as much fertilizer as the grass 
pasture. The alfalfa component of forage in the grass
alfalfa mixture declined from 54 to 33 per cent in the first 
three years of grazing. 

Average daily gains of cow-calf pairs on pasture were 
slightly more than in drylot. The average daily gain of 
pasture calves was 1.67 lbs. as compared to 1.56 lbs. in 
drylot. Calves implanted with zeranol before going on 
pasture the last two years gained 0.30 lbs. per day more 
than the non-implanted calves. In the last year of the 
study, Red Angus x Hereford calves gained 0.30 Ibs. per 
day more than straight bred Herefords. The 205 day 
adjusted weaning weight of all pasture calves, for all 
years, averaged 8 Ibs. per head more than drylot calves. 

Calf gain per irrigated acre was 467 pounds in drylot 
as compared to 265 pounds in pasture. The marked dif
ference (202 pounds per irrigated acre) in favor of drylot 

management is attributed to a) the difference in effi
ciency between animal and machine harvest of perennial 
forages in a pasture versus hay management system and 
b) to the difference in feed value production per acre of 
pasture forage as compared to corn silage which was fed 
in addition to alfalfa hay to the drylot cattle. 
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