
TABLE 2. PERFORMANCE OF INFECTED VS NONINFEC'TED STEERS 

Control Infected SEM 

DMI, Ib per head per day 27.69 25.92 1.77 

Digestibility, "/b 

Dry matter 85.66 80.33 3.49 

Crude protein 80.12 73.47 5.18 

ADF 72.88 70.92 2.32 

NDF 86.28 84.40 1.99 

Initial wt, Ib 11 56.0 1053.5 80.83 

Final wt, Ib 1265.0 1360.5 52.75 

ADG, Ib 2.1 7 3.74 .35 

Abomasal wt, Ib 3.72 6.50 .385 

Chyme pH 4.80 4.69 .09 

At this point, average daily gain tended to be trial (4.18 and 4.18 Ib vs 3.00 and .923 Ib per day for 
higher (Pc.10) for the infected steers than noninfected the infected steers). Possibly cryptosporidiosis caused 
steers (Table 2). However, the noninfected steers were a delay in peak growth rate until the disease was 
gaining at a faster rate 63 days prior to the start of this suppressed. 



EFFECT OF VALBAZEN AND WASOLE ON COWCALF PERFORMANCE 

T. B. ~ o e h r i n ~ '  and D. M. ~ a r s h a l l ~  
Departments of Animal and Range Sciences 

Summary 

Two trials were conducted to evaluate the effect 
of deworming beef cows on weaning weight production 
and calf sickness. In Trial 1, deworming first-calf heifers 
with Valbazen approximately 2 weeks prior to the start 
of calving did not significantly affect calf weaning 
weight, weight per day of age or number of treatments 
for sickness. In Trial 2, deworming cows 3 years of age 
or older with Valbazen or Levasole approximately 
2 weeks prior to the start of calving did not significantly 
affect calf weaning weight, weight per day of age or 
number of treatments for sickness. Under the 
experimental conditions of these trials in which control 
and dewormed cows were managed together and 
under an apparently low parasite load, deworming did 
not significantly increase weaning weights. More field 
research is necessary before we can accurately 
evaluate the economics of deworming as a 
management practice in the Northern Great Plains. 

(Key Words: Deworming, Parasites, Anthelmintic, 
Weaning Weight.) 

Introduction 

Including deworming in a herd health program is 
not a universal practice among cow-calf producers of 
the Northern Great Plains. The economic benefit of 
deworming has not been consistently proven, and 
much of the deworming data comes from areas with 
vastly different production environments and practices. 
Therefore, the decision to deworm might be made 
easier if a producer were able to evaluate the practice 
in his own herd. This trial was designed and 

conducted by the SDSU Extension Service in response 
to a rancher's request for local information on 
deworming. The objective was to evaluate the effect of 
deworming cows on calf weaning weights on a 
commercial ranch in western South Dakota. 

Materials Methods 

Two deworming trials were conducted in the 
spring of 1990 on a commercial ranch near Martin, SD, 
with the assistance of Gary Nies, County Agricuttural 
Agent, and Drs. Morgan Dallman and Carolyn Woodruff, 
Blackpipe Veterinary Clinic. Deworming product and 
partial financial support for laboratory analysis of fecal 
egg counts were provided by Pitman-Moore, 
Terre Haute, IN, and product was provided by Norden 
Labs, Lincoln, NE. 

Trial 1. Approximately 100 first-can heifers were 
allotted by service sire and birth date ,breed cross and 
individual sire (if known) of heifer to one of two 
treatment groups consisting of 1) control or 
2) dewormed with Valbazen. Valbazen treatment was 
given approximately 2 weeks prior to the start of calving 
in conjunction with precalving vaccinations. All heifers 
in both groups received vaccinations of Scour-guard Ill 
and Clostridium Perfringens Types C and D Bacterin 
Toxoid. The 60-day calving season started 
approximately February 15. Treatment groups were 
managed together throughout the trial. 

Trial 2. Approximately 550 cows were allotted 
by age, previous production history (based on MPPA) 
and service sire (if known) to one of three treatments 
consisting of 1) control, 2) dewormed with Valbazen 
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and 3) dewormed with Levasole. Deworming treatments 
were given approximately 2 weeks prior to the start of 
calving in conjunction with the precalving vaccinations 
described in Trial 1. The 60-day calving season started 
approximately March 1 and treatment groups were 
managed together during calving. Cows were assigned 
to breeding pastures based on previous production 
history, with cows from all three treatment groups 
represented in each pasture. 

In both trials final calf weights were obtained on 
October 6, 1990. The number of times each calf was 
treated for sickness of any kind were recorded for each 
calf. Fecal samples were collected from a 
representative sample of each treatment group on four 
occasions as follows: 

1. Injection of dewor'mer 
2. 14 days after deworming 
3. Branding in April 
4. October 6. 

Five heifers per treatment were sampled in Trial 1 and 
13 to 14 cows per treatment were sampled in Trial 2. 
These same heifers and cows were resampled 
according to schedule unless culled from the herd at 
calving. None of the cattle used in these trials had ever 
been dewormed. 

Data were analyzed by least squares procedures 
using the GLM procedure of SAS. In Trial 1, the final 
model for calf performance data included treatment and 
calf sex as independent variables and calf age as a 
covariate (excluding weight per day of age, WDA). In 
Trial 2, the final model for calf performance data 
included treatment, calf sex and age of dam as 
independent variables and MPPA and calf age 
(excluding WDA) as covariates. Treatment means and 
standard deviations were determined for fecal egg 
counts. Upon finding larger standard deviations than 
treatment means, no further statistical analysis was 
performed. 

Results and Discussion -- 

The first-calf heifers used in Trial 1 had an 
average condition score of 6 (range of 5 to 8) and an 
average weight of 11 77 pounds (range of 1000 to 
4418 pounds) at the time the trial was started. The 

effect of deworming first-calf heifers on calf weaning 
weight, WDA and number of treatments for sickness is 
shown in Table 1. The 1 1-lb difference in calf weaning 
weight was not sufficiently large enough to be 
statistically significant (P=.27). This indicates the 
variation in weaning weight created by the treatments 
imposed, i.e., control vs dewormed, was not unusually 
large compared to variation observed within a 
treatment. In addition, WDA (P=.21) and number of 
treatments for sickness (P=. 1 5) were not significantly 
affected by deworming. 

TABLE 1. EFFECT OF DEWORMING ON 
PRODUCTIVITY OF FIRST-CALF HEIFERS 

Item Control Valbazen SEM 

No. of heifers 45 45 

Calf weight, Ib 590 60 1 7.2 

WDA, Ib 2.68 2.74 .03 

Sick treatments .10 .21 .05 

a Least square means. 

In Trial 2, deworming mature cows precalving 
had no significant effect on calf weaning weight 
(P=.67), WDA (P=.62) or number of treatments for 
sickness (P=.l 1) [Table 21. 

Fecal egg counts per gram of fresh feces were 
extremely low throughout both trials (Table 3). A total 
of 194 fecal samples were collected and only nine 
samples were found to have over 20 eggs per gram, 
with a high of 59 eggs per gram observed in one 
sample. The low fecal egg counts suggest a very low 
parasite load. Although our egg count data can not be 
interpreted due to low values and large variation within 
treatments, it would appear that deworming effectively 
reduced fecal egg count by 14 days after injection. 

Collectively, the weaning weight and fecal egg 
data indicate deworming did not influence calf weaning 
weights under an apparently low parasite challenge. 
However, the need to co-mingle treatment groups 
makes the interpretation of these data difficutt. One 
could agree that the control cattle reinfected the 
dewormed cattle and thus lowered their productivity. 



TABLE 2. EFFECT OF DEWORMING ON PRODUCTIVITY 
OF MATURE COWS (TRIAL 2) 

Item Control Valbazen Levasole SEM 

No. of cows 179 1 56 168 

Calf weight, Ib 609 605 609 7.5 

WDA, Ib 2.90 2.87 2.88 .03 

Sick treatments .31 .43 .40 .09 

a Least square means. 

TABLE 3. EFFECT OF DEWORMING ON FECAL EGG COUNTS (TRIALS 1 AND 2) 

Oocyst counttg fresh feces 

Trial 1 Trial 2 

Sample date Control Valbazen Control Valbazen Levasole 

Injection of dewormers: 0 0 2.9 8.5 3.5 

14 days after deworming 14.2 0 1.2 0 0 

Branding, April 19.2 3.4 5.8 1.3 2.7 

October 6 3.0 1.6 .8 1.3 1 .O 

Another argument would be that deworming lowered More field research is necessary before we can 
the parasite exposure of the control cattle and thus accurately evaluate the economics of deworming as a 
increased their productivity. Other studies have shown management practice in the Northern Great Plains. 
significant improvements in calf weaning weights when 
control and dewormed cattle were managed together as 
in this trial, so the true effect of co-mingling treatment 
groups remains unknown. 



REPLACEMENT BEEF HEIFER ECONOMICS 
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Summary 

The nutritional management of weaned heifer 
calves affects not only the conception rate of yearling 
heifers but also their subsequent conception rate as 
2-year-old cows and the weight of their first weaned 
calf. The costs involved in raising the replacement 
heifer and the value of cull heifers, 2-year-old cull cows 
and weaned first calves all need to be considered when 
determining the least cost method of raising 
replacement heifers. 'The effects of raising replacement 
heifers to prebreeding weights of 50% 62.5% and 70% 
of expected mature weight are evaluated from an 
economic perspective. If replacement heifers are only 
evaluated for one year (1st conception), then raising 
replacement heifers to only 50% of mature weight is the 
most economical. However, if the replacement heifer is 
evaluated through calving, rebreeding and weaning the 
first calf, then it is most profitable to raise the 
replacement heifer to 62.5% of expected mature weight. 

(Key Words: Replacement Heifers, Nutritional 
Management, Economics.) 

Introduction 

Proper development of replacement beef heifers 
is essential to the economic viability of beef cattle 
producers. What constitutes proper development of the 
replacement heifer is an often debated subject by 
producers, animal scientists and agricultural 
economists. The extreme views range from barely 
maintaining the heifer through the winter and counting 
on compensatory gain in the summer, to creep-feeding 
heifer calves and then placing them on full feed after 
weaning. Neither of these two extreme heifer 
development programs are very desirable for achieving 

high conception rates. Animal science research has 
shown that both resutt in decreased reproductive 
performance and milking ability. 

The nutritional program of weaned heifers not 
only affects their conception rate as yearlings but also 
their conception rate as 2-year-old cows. Failing to 
account for the reproductive performance of the 
replacement heifer beyond first conception can result in 
poorly developed replacement heifers from both a 
biological and an economical perspective. 

The objective of this article is to use data 
relating the nutritional development of heifers to their 
subsequent reproductive performance as yearlings and 
2-year-old cows to establish the costs and returns 
associated with different nutritional programs. 

Materials Methods 

Animal scientists generally recommend that a 
yearling heifer reach 61 to 65% of her expected mature 
body weight prior to breeding for maximum 
reproductive performance. It is not uncommon, 
however, to find heifers being bred at weights ranging 
from 50 to 70% of their expected mature weight. 

Three alternative replacement heifer 
management programs are evaluated to determine the 
associated costs and returns. Under the first 
atternative, replacement heifers are fed 10.75, .55, and 
.85 Ib per day of prairie hay, atfatfdgrass hay, and corn 
to reach a prebreeding weight of 50% of their mature 
weight. Atternative II involves raising the replacement 
heifers to a prebreeding weight of 62.5% of mature 
weight by feeding 7.50, 2.65, and 5.10 Ib per day of 
prairie hay, alfatfdgrass hay, and corn. Under the third 
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alternative, the heifers are fed 4.40 Ib of prairie hay, The cattle prices used in the analysis are 1990 
3.60 Ib of alfalfdgrass hay, and 8.45 Ib of corn per day average level prices as reported at Sioux Falls. Feed 
to reach a prebreeding weight of 70% of their mature and other variable costs are also at 1990 levels. 
weight. All of the rations contain trace minerals and 
vitamin supplements as needed. -- Results and Discussion 

The heifer calves were assumed to be of The weight and weight gains of the heifers and 
average condition and had a frame score of 4 or 5 with their subsequent reproductive performance are 
an estimated mature weight of 1,135 pounds. The summarized for each of the three atternatives in 
weight gains for the heifers, their conception rates, the Table 1. The weight gains for the first summer take into 
weight of their first calf, and their conception rate as account the concept of compensatory gain. A 
2-year-old cows are all adjusted to reflect the compensatory gain of 50% is assumed, so that half of 
differences in prebreeding weights. the May weight difference is made up by November. 

TABLE 1. WEIGHTS, WEIGHT GAINS AND REPRODUCTIVE PERFORMANCE OF REPLACEMENT 
HEIFERS UNDER THREE DIFFERENT MANAGEMENT ALTERNATIVES~ 

Alternative 

Date Description I II Ill 

01 Nov Initial weight 450 450 450 

ADG, winter feeding period .35 1.20 1.70 

01 May Weight going onto grass 51 2 667 758 

ADG, 1 st month on grass 1.75 1.35 1.17 

01 Jun Weight at start of breeding 568 709 794 

Percent of mature weight 50.0 62.5 70.0 

ADG, summer and fall grazing 1.67 1.25 1.00 

01 Nov 

01 Mar 

01 Nov 

Bred replacement heifer weight 823 900 947 

Percent pregnant 72.3 92.5 89.3 

ADG, second winter .90 .90 .90 

Precalving weight 93 1 1008 1055 

Postcalving weight 801 878 925 

ADG, March 1 -November 1 .77 .70 .66 

Weight of weaned calf 41 0 435 445 

Bred second calf cow 990 1050 1087 

Percent pregnant 77.0 93.3 92.1 

a The conception rates and weight of first weaned calf were estimated from data by Patterson 
et at., Fleck et al., Lemenager et al., and Short and Bellows. 



Yearling conception rates are 72.3, 92.5, and 89.3% for The costs of feeds used in the rations and the cost for 
the three alternatives. The weights of the first weaned summer and aftermath grazing also are contained in 
calf vary from 410 to 445 pounds. The rebreedirlg Table 2. The livestock prices and feed costs displayed 
performance is 77.0, 93.3, and 92.1 % under each of the in Table 2 are combined with the biological and 
three alternatives. reproductive data in Table 1 to create enterprise 

budgets for each of the three management atternatives. 
The market prices for calves, yearlings and cull These budgets are contained in Table 3. 

cows used in this analysis are presented in Table 2. 

TABLE 2. PRICES FOR CALVES, YEARI-INGS AND CULL COWS 
AND COSTS OF FEED AND PASTURE USED IN RATIONS 

Description Unit $/unit 

Steer calves 

Heifer calves 

Cull yearling heifers 

- 

cwt 99.22 

cwt 92.50 

Cwt 80.47 

Cull 2-year-old cows cwt 51.21 

Prairie hay (9% crude protein) ton 48.00 

Alfalfa-grass hay (1 5% crude protein) ton 60.00 

Corn grain bu 2.50 

Soybean meal 

Dical 

Vitamin A suppleme-lt 

Trace mineral suppl ?merit 

Summer pasture 

ton 225.00 

ton 320.00 

ton 800.00 

ton 1 60.00 

AUM 1 0.00 

Fall aftermath (1 mo,ith) head 5.00 

The total costs for the first year range from $645 to adjust for the actual number of bred yearling heifers. 
under Alternative I to $703 under Alternative Ill. All of Both the number of cull heifers and death loss of 
the heifers that are open after a 63-day breeding heifers enters this equation. A 1% death loss is 
season are culled and sold in the fall. The value of assumed for all three alternatives. The equation for the 
these cull heifers is subtracted from the total first year's net cost of one bred yearling heifer is: 
cost. The final step to evaluating the first year's cost is 

Net 1 st Year's Cost Net Cost for Bred Yearling = Yearling Conception Rate - Percent Death Loss 



TABLE 3. NET COST OF RAISING REPLACEMENT HEIFERS--WEANED HEIFER 
THROUGH 31 MONTHS OF AGE UNDER THREE DIFFERENT 

NUTRITIONAL MANAGEMENT ALTERNATIVES 

Alternative 

Opportunity cost of heifer $41 6 $41 6 $41 6 

Feed costs 
Winter 
Summer 
Aftermath 

Other variable expenses 55 55 55 

Interest at 1 0% 50 5 1 53 

Fixed expenses 

Total 1 st year's costs 

Less value of cull heifers 183 2 - 82 

Net 1 st year's costs 462 624 62 1 

Net cost for 1 bred yearling heifer adjusted 
for death loss and culls $648 $682 $703 ............................................................................................ 

Cost of a bred heifer $648 $682 $703 

Feed costs 
Winter 
Summer 
Aftermath 

Other variable expenses 65 65 65 

Interest at 10% 76 80 82 

Fixed expenses 

Total 1 st and 2nd years' costs 

Less value of cull 2's 117 36 44 

value of weaned calf 

Net 1st and 2nd years' costs 

Net cost for 1 bred 2-year-old cow adjusted 
for death loss and culls $657 $636 $658 



With the prices used for this analysis, the net 
cost for one bred yearling are $648, $682, and $702 for 
the three alternatives. 

If replacement heifers are only evaluated for 
1 year (7 to 19 months), then it appears that the most 
cost effective method for raising bred yearlings is to 
follow a rather low nutritional development program. 
Additional heifers must be retained under this 
alternative to make up for the number of open heifers, 
but they can be sold as yearlings to go into a feedlot. 
However, the second year of the replacement heifer's 
life, which involves calving, rebreeding, and weaning the 

first calf, is very critical to the overall profitability of the 
replacement heifer and the entire cow herd. 

The feed costs and other variable costs are 
similar for all three atternatives through the second year. 
The total costs are $982, $1,019, and $1,044 for 
Alternatives I, II, and Ill, respectively. 

All of the open 2-year-old cows are culled and 
sold and this value, along with the value of the weaned 
calves, is subtracted out to arrive at the net cost for the 
2 years. The net cost for a bred 2-year-old cow is 
arrived at by the following equation: 

Net Cost for 2 Years Net 'OSt lor Bred 
= 2-year-old Conception Rate - Percent Death Loss 

The net cost for a bred 2-year-old cow under 
Alternatives I, II, and Ill is $657, $636, and $658, 
respectively. When the replacement heifer is evaluated 
for the second year, Alternative I is no longer the least 
cost alternative. Alternative II, raising the heifer to a 
prebreeding weight of 62.5% of mature weight, is the 
least cost alternative. After the second year is 
evaluated, there is little difference in cost under 
Alternatives I or Ill. 

In conclusion, failing to account for the 
reproductive differences and the economic costs and 
returns of the replacement heifer beyond first 
conception as a yearling can lead to improper 
replacement heifer development from both a biological 
and economic perspective. The least cost method of 
raising bred 2-year-old cows is to nutritionally manage 
heifers so that they reach approximately 62.5% of their 
expected mature weight prior to breeding. 
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CATTLE 91 -23 

Summary 

Three hundred forty-five steer calves 
representing 53 cow-calf producers were consigned to 
a custom feedlot in late October. Cattle were fed in 
one of two pens. One pen of calves received a 
moderate roughage growing diet for 39 days and then 
were switched to a high energy finishing diet (ACC). 
The other pen of calves received a moderate roughage 
growing diet for 109 days and then were switched to a 
high energy finishing diet (TWO). The ACC calves 
weighed 574 lb initially, gained 2.94 Ib per head daily 
and were slaughtered at 1147 Ib after an average of 
196 days on feed. Average cost of gain and profitability 
were $52.31 per cwt and $38.75 per head, respectively. 
The TWO calves weighed 504 Ib initially, gained 2.77 Ib 
per head daily and were slaughtered at 1096 Ib after an 
average of 214 days on feed. Average cost of gain and 
profitability were $52.72 per cwt and $16.69 per head, 
respectively. Cattle slaughtered later in the spring were 
less profitable than cattle slaughtered earlier in the 
spring due to a weaker cattle market and wider choice- 
select price spread. Across either feeding program, 
average profits for cattle slaughtered after 170, 192, 
199, 200 and 242 days on feed were $50.03, $64.42, 
$28.69, $27.39 and -$16.78 per head, respectively. 

(Key Words: Retained Ownership, Feedlot 
Performance, Feedlot Profitability.) 

Introduction 

Historically, the profitability of cow-calf 
operations has been low. Iowa State Universrty's Beef 
Cow Business Record Program showed that the 
average profit per cow for the 5 years from 1982-86 was 
-$60.10. From 1971 through 1984, net profits per cow 
averaged -$56.93 in a Universrty of Missouri study. 
Kansas State Universrty showed a $4.89 per cow 
average profit for the 14 years from 1974 through 1988. 

Cow-calf producers have three options to 
increase gross returns to the cow herd. One strategy 
is to wean more calves either through improved 
reproductive performance or by running more cows. 
Another strategy would be to wean heavier calves. 
These strategies may require considerably more inputs 
such as land, labor, feed, veterinary supplies and 
financing. The third strategy would be to improve the 
marketing of the calf crop. 

One marketing alternative for cow-calf producers 
is to retain ownership of the calf crop beyond the 
traditional sale at weaning. This strategy adds value to 
the existing calves and requires only additional 
financing, tax planning and risk management if the 
cattle are fed in a custom feedlot. When examined over 
a period of several years, retained ownership of feeder 
calves has been shown to consistently improve 
profitabilrty of cow-calf operations through either an 
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increase in net returns per cow or through minimizing 
losses in some years. 

The overall objective of this program is to 
demonstrate and evaluate retained ownership as a 
marketing alternative for cow-calf producers. Specific 
objectives include: 

1. Enable cow-catf producers unfamiliar with 
retained ownership to gain experience 
concerning cattle feeding and marketing. 

2. Enable cow-calf producers interested in 
retained ownership to collect feedlot 
performance and carcass merit 
information from a portion of their cab 
crop. 

3. Generate a data base of economic and 
performance information from retained 
ownership. 

4. Develop educational material aimed at 
cow-calf producers, cattle feeders and 
agricultural lenders describing retained 
ownership and custom feeding. 

Materials and Methods 

Fifty-three cow-calf producers consigned 
69 groups of five steer calves to a custom feedlot6 in 
late October of 1990. Eighty-five calves arrived at the 
lot the evening prior to processing and were allowed 
access to water overnight. The remaining calves were 
processed upon arrival. 

Processing procedures included weighing, 
measuring hip height and determining initial fat 
thickness with an uttrasound instrument. All calves 
were treated with IVOMEC~ to control parasites and 

implanted with synovex-s'. They received 7-way 
clostridial bacterin and were vaccinated for IBR, BVD, 
PI3, BRSV and Hemophilus Somnus. 

and L Feedyard, Kimball, SD. 
7~roduct of MSDAGVET, Rahway, NJ. 
'product of Syntex Animal Health, West Des Moines, IA. 
 re-con, Product of Purina Mills, Inc., St. Louis, MO. 
'O~eviations existed due to periods of inclement weather. 
"~ri-county State Bank, Kimball, SD. 

Following processing, the ACC and TWO calves 
were placed in separate pens. Both groups were fed 
long stem atfatfa-grass hay and a commercial complete 
receiving feedg. Over a several day period as cattle 
became accustomed to eating at the bunk, a growing 
ration (Table I) gradually replaced the hay. The 
commercial receiving feed was increased until the 
calves were eating about 3% of their body weight 
(17 Iblhead daily). At this point, additional growing 
ration gradually replaced the receiving feed. 

Two hundred fifty-five calves were fed the 
growing diet until day 39. Then they were switched to 
a winter finishing diet (Table 1) on which they remained 
until they were fed the final finishing diet (Table 1) from 
early February through slaughter. Ninety calves were 
fed the growing diet until day 109. They were switched 
to the final finishing diet by early March and remained 
on it until slaughter. 

Since all cattle were fed in one of two pens, 
individual feed bills were calculated from performance 
data according to equations published by Owens et al. 
(1 984). Cattle were weighed monthlylO. Ration energy 
density was calculated for each feeding program from 
the average performance for each pen. Individual 
intake was then calculated for each catf using calf 
weight, daily gain and ration energy densrty. 

Feed, yardage and veterinary bills were financed 
through a commercial bank1 l. Death loss was shared 
by all participants. Producers were sent monthly 
progress reports and copies of their feed bills. Each 
group of five cattle were slaughtered when three steers 
from that group reached an anticipated low choice 
grade. 



TABLE 1. COMPOSITION OF DIETS FED TO STEERS 

Diet 

Winter Final 
Item Grower Finisher Finisher 

lngredienta 

High moisture corn 14.00 15.32 

Cracked corn 24.1 1 47.98 51.70 

Corn silage 61.72 33.59 28.72 

Alfalfa hay 11.57 

supplementb 

Mineral 

Crude protein, % 12.53 12.26 12.36 

NE,, Mcallcwt 77.55 92.77 93.74 

NE , Mcal, cwt 
9 

Calcium, % 

Phosphorus, % -33 .37 .37 

Vitamin A, IUIlb 4545 3208 31 58 

Rumensin, glton 18.50 24.00 24.40 

a Percentage, as fed. 
Sup-R-Lix, Purina Mills, Inc. 
Dry matter basis. 

Results and Discussion -- 

A wide variety of cattle types were represented 
in the program. Straightbreds or crosses of the 
following breeds were consigned: Amerifax, Angus, 
Belgian Blue, Charolais, Chianina, Continental, Gelbveih, 
Hereford, Limousin, Polled Hereford, Red Angus, Rx312, 
Salers, Simmental, South Devon and Tarentaise. 

Initial weight, hip height and fat thickness is 
displayed in Table 2. Generally, cattle placed in the 
accelerated finishing program were taller at the hip 
(P<.0001) and heavier (P<.0001) than cattle placed in 
the two phased program (45.02 in. and 574 1b vs 
43.23 in. and 504 Ib, respectively). There were a few 
steers of all sizes and weights in each pen. Steers in 
both programs carried similar levels of condition. 

Feedlot performance information is shown in 
Table 3. Slaughter weight for each steer was computed 
by first regressing shrunk weight for each weigh day on 
days on feed. Then, the weight of the steers at each 
slaughter date was calculated from the best fit 
equationI3. All cattle were slaughtered between 1 and 
9 days following weighing. Slaughter weight was 
greater (P<.0001) for steers on the accelerated 
program as compared with steers on the two phase 
program (1147 vs 1096 Ib). Average daily gain was 
also greater (Pe.OOO1) for steers on the accelerated 
finishing program than for steers on the two phase 
program (2.94 vs 2.77 Ib per head daily). Accelerated 
steers were fed an average of 196 days, while two 
phase steers were fed an average of 214 days 
(Pe.0001). 

1 2 ~  composite breed of Red Angus, Hereford and Red Holstein. 
13R2 for the best fit linear equations for all steers was between .92 and .99. 



TABLE 2. INITIAL WEIGHT, HIP HEIGHT AND FAT THICKNESS 
OF PROGRAM STEERS 

Fat 
Weight, Ib Height, in. thickness, in. 

Accelerated program 

Average 574 45.02 . I 0  

Range 380-790 41 .OO-50.00 .02-.20 

Standard deviation 70 1.61 .03 

Two phase program 

Average 504 43.23 .10 

Range 375-660 40.00-48.25 .02-.20 

Standard deviation 59 1.69 .04 

TABLE 3. FEEDLOT PERFORMANCE OF STEERS 

Average Days 
Slaughter daily on 

Pen Item weight gain feed 

Accelerated program Arerage 1147 2.94 196 

Range 864-1 406 1.90-4.16 170-242 

Standard deviation 99 -35 17 

Two phase program Average 1096 2.77 21 4 

Fange 91 6-1 328 2.03-3.39 1 99-242 

Standard deviation 99 .29 20 

Dry matter intake was 19.54 Ib per hc ad daily for 
the accelerated program steers and 19.24 I?  per head 
daily for the two phase program steers. Ff ed to gain 
ratio was 6.65 and 6.95 Ib dry matter per Ib gain for the 
accelerated and two phase steers, respecti\ ely. 

Table 4 shows carcass data collected for the 
steers. Carcasses of two phase cattle were 28 1b 
lighter than carcasses of accelerated calves (P<.0014). 
Dressing percentage was higher (P<.0037), kidney, 
heart and pelvic fat percentage lower (P > ,0001) and fat 
thickness tended (P>.07) to be higher for steers on the 
two phase program than for steers on the accelerated 
diet. Cattle in both pens had similar rib eye areas, 
calculated yield grades and marbling scores. Cattle 
grading choice in the accelerated pen was 47% 
compared with 50% for the two phase pen. 

Although there appears to be differences in 
cattle performance and carcass characteristics between 
the two pens of cattle, these differences may not be 
due to the different feeding programs. Cattle were not 
randomly assigned to each pen. Therefore, initial 
weight, hip height and genetic make-up of the two pens 
were different. Additional statistical anatyses are 
planned to help identify factors influencing cattle 
performance and carcass characteristics. 

Table 5 shows the feeding period costs for the 
accelerated and two phase cattle. Feed, yardage and 
interest expenses were greater for the two phase cattle 
due to the additional time on feed. Marketing expenses 
include insurance, check-off and weighing charges. 
Three steers died and two were sold for salvage. All 



TABLE 4. CARCASS DATA FOR STEERS 

Kidney, 
heart Calculated 

Hot Fat Rib eye and yield Marbling 
carcass Dressing thickness, area, pelvic grade, scorea, 

Pen Item wt, Ib percent in. in. 2 fat, % units units 

(D 
Accelerated program Average 734 63.94 .42 12.84 2.47 2.72 4.84 

0 
Range 531-936 57.39-70.43 .lo-.90 8.90-1 7.90 1.50-3.50 .92-4.66 3.50-8.00 

Standard deviation 70 1.90 .15 1.56 .60 .69 .67 

Two phase program Average 706 64.42 .45 12.61 2.21 2.72 4.81 

Range 589-874 61.39-69.04 .20-.80 9.80-1 6.50 1 .OO-3.50 1.58-3.91 3.50-6.50 

Standard deviation 68 1.57 .13 1.46 .47 .61 .56 

a 3.00 = ~races', 4.00 = selecto, 5.00 = smallo, 6.00 = h40desto, 7.00 =  oder rate' and 8.00 = Slightly abundanto. 



TABLE 5. FEEDING PERIOD COSTS~ TABLE 6. PROFITABILITY OF RETAINED 

Feeding program OWNERSHIP STEERS 

ltem 
Accel- Two 
erated phase 

Feeding program 

Feed 223.06 233.84 Accel- Two 
Item erated phase 

Yardage 29.35 32.05 

Veterinary 8.41 8.33 Initial pay weight, Ib 597 524 

Trucking 

Marketing 

Death loss 

7.88 8.37 Price, $/cwt 

8.84 8.83 
lnitial value, $ 

1.56 1.56 

7.59 7.59 Hot carcass weight, Ib 734 706 

Total 286.69 300.57 Price, $/cW 123.89 121 .OO 

Feed cost of gain, $/cwl Sale value, $ 
Total cost of gain, $/cwl 52.31 52.72 

Profitabilrty, $/heada 
Break-even sale price, $/cwl 75.97 76.53 

a Dollars per head. Annual return on investment, % 12.89 5.65 

Interest on feed, yardage and veterinary a Excludes calf interest and trucking to the 
expenses only. feedlot. 

were from the accelerated pen. However, all 
participants in the project shared death loss equally14. 

Feed cost of gain and total cost of gain are 
expressed on a pay weight to pay weight basis and 
were similar for both pens of cattle. lnitial pay weight 
was assumed to be 4% greater than the initial weight 
obtained at the feedyard. The calculated shrunk 
slaughter weight was assumed to equal finished pay 
weight. Break-even sale price was $75.97 and $76.53 
per cwl for the accelerated and two phase calves, 
respectively. 

Table 6 shows the initial value, sale value and 
profitability of the program steers. Initial price was 
computed by using numerous sale barn reports for the 
last 2 weeks in October 1990 and regressing price on 
pay weight (Figure 1). The equation predicting price 
was price ($/cwt) = 135.4826 - .06226 x weight (Ib). 
Four hundred nineteen observations were used in the 
regression. The coefficient of determination (R*) was 

.6040. No attempt was made to adjust the initial prices 
for breed type, frame size, initial condition or location. 

All cattle were sold on a grade and yield basis. 
Average carcass price was slightly higher for the 
accelerated calves than the two phase calves because 
they went to market earlier. Prices were stronger and 
the choice-select spread narrower earlier in the year. 
Base choice carcass price and the select discount were 
$130 and $5, $129 and $7, $128 and $8, $128 and $8 
and $119 and $8 for cattle slaughtered after 170 
(April lo), 192 (May 2), 199 (May 8), 200 (May 9) and 
242 days (June 20) on feed. 

Profits excluding calf interest and trucking to the 
lot were $38.75 and $16.69 per head, respectively, for 
the accelerated and two phase calves. Interest on the 
calf should be accounted for when evaluating retained 
ownership profitability. If opportunity interest on the calf 
was 7%, interest charges and profitability would have 

14~eath loss for the accelerated pen was actually $10.27 per head and 0 for the two phase pen. Cost of gain 
was actually $52.44 and $51.17 per cwl for the accelerated and two phase pens, respectively. 



Pay Weight at weaning (Ib) 

Figure 1. Relationship between price and pay weight. 

been $21.93 and $16.82 per head for the accelerated 
calves and $22.03 and -$5.34 per head for the two 
phase calves, respectively. Another way to examine 
profitability and calf interest is to calculate an annual 
return on investing the calf in a retained ownership 
program. Annual return on investment (Initial calf value) 
was $12.89% and 5.65% for the accelerated and two 
phase programs, respectively. 

'The range in cattle profitability between groups 
of five head within each pen was tremendous. There 
were 51 groups of cattle in the accelerated pen. 
Profitability for these groups ranged from -$56.57 to 
$131.36 per head. Forty-four of the groups made a 
profit. Only 7 groups lost money. There were 
18 groups of cattle in the two phase pen. Profitability 
for these groups ranged from -$39.57 to $57.26 per 
head. Eleven groups made a profit and 7 groups lost 
money. 

Additional statistical analyses will be conducted 
on these data in an attempt to identify the factors that 
were closely related to profitability. However, it appears 
that average daily gain is important as it relates to days 
on feed. Cattle with faster rates of gain reached an 
acceptable market endpoint more quickly and were 

slaughtered earlier in the spring when choice beef 
prices were stronger and there was a smaller 
choice-select margin. Fewer days on feed also 
corresponds to lower yardage, interest and feed costs. 
Quality grade is related to profitability in cattle 
slaughtered later in the spring. Later in the spring 
when cattle were sold, quality grade was of greater 
importance because the spread between choice and 
select beef was wider. 
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GRASSHOPPER DESTRUCTION OF RANGELAND GRASSES 

P. S. ~ohnson' 
Department of Animal and Range Sciences 

CATTLE 91 -24 

Summary 

Utilization of leaf material from cool and warm 
season grasses by grasshoppers was determined in 
1987 and 1988. The study was conducted on a Mixed 
Grass Prairie site in western South Dakota near the 
town of Belle Fourche. The principal cool season grass 
was western wheatgrass and the warm season grasses 
were blue grama and buffalograss. Utilization of these 
grasses was evaluated for two grasshopper species, 
Melanoplus sanguinipes in 1987 and Aulocara elliotti in 
1988. 

Grasshoppers were stocked in 0.25 m2 caged 
plots at a rate of 20/m2 (5 per cage) for the grazing 
treatments. Caged plots with no grasshopper grazing 
were the controls. Melanoplus destroyed (consumed + 
waste) 24% of its body weight daily and Aulocara 
destroyed approximately 18%. Forage losses on 
rangelands having a grasshopper density of 20/m2 
would be approximately 134.6 Ib/ac/month for 
Melanoplus and 1 17.3 Ib/ac/month for Aulocara. When 
calculated based on the Soil Conservation Service 
recommended livestock stocking rate of approximately 
2.7 ac/AUM (0.37 AUMIac), Melanoplus consumed (at 
a grasshopper density of 20/m2) 47% 
(363.6 ibl2.7 aclmonth) and Aulocara 41 % 
(316.7 lb12.7 admonth) of the forage required for one 
animal unit on 2.7 ac for 1 month. 

(Key Words: Grasshopper, Utilization, Grazing, Forage 
Destruction.) 

Introduction 

Grasshoppers are widespread, destructive pests 
on western rangelands. During years of high 

grasshopper densities, they may compete very 
effectively with livestock and wildlife for available forage. 
This is of particular concern during dry years when 
forage is in very limited supply. Grasshopper control 
measures can be very expensive and are generally not 
cost-effective when grasshopper populations are low. 
Population levels at which control measures become 
cost-effective have not been established for many areas 
and many grasshopper species. Forage destruction 
rates of grasshoppers on rangeland vegetation must be 
determined in order to have the information necessary 
to evaluate the economics of grasshopper control 
measures. 

A number of studies have been conducted to 
determine rates of forage destruction by grasshoppers. 
Many of these studies have been conducted under 
artificial conditions in the laboratory rather than on 
rangelands. The objective of this study was to 
determine the rate of forage destruction by two 
grasshopper species common to western South Dakota 
under relatively natural rangeland conditions. 

Materials and Methods 

This study was conducted in Butte County in 
western South Dakota on a Mixed Grass Prairie site. 
The study site is a relatively flat area of a pasture 
grazed by cattle in winter. Mean annual precipitation is 
16 inches. Vegetation is dominated by western 
wheatgrass (Agropyron smithill, blue grama (Bouteloua 
gracilis), and buffalograss (Buchloe dactyloides). The 
study was conducted in 1987 using the grasshopper 
species Melanoplus sanguinipes and in 1988 using 
Aulocara elliotti. 

'~ssistant Professor. 



The 1987 grazing trial began July 3 and ended 
August 31. Ninety 0.25 m2 plots were located in rows 
within an area of relatively homogeneous vegetation 
with plots separated by at least 1 m. Thirty plots were 
randomly selected for each of three grazing 
periods: July 3 to July 17, July 17 to August 8 and 
August 10 to August 31. 

The 1988 grazing trial began August 1 and 
ended August 18. Twenty-four 0.25 m2 plots were 
located in rows (plots separated by at least 1 m) within 
an area of relatively homogeneous vegetation near the 
location of the 1987 plots. All plots were used during 
the August 1 to August 18 grazing period. 

Prior to treatment in both years, 15 to 20 
randomly located tillers each of western wheatgrass, 
blue grama and buffalograss were marked within each 
plot by encircling each with a loop of colored plastic- 
coated wire. The length of every leaf on each tiller was 
recorded, from the base of the tiller upward, as was the 
length of each partially grazed area of a leaf and the 
condition of the leaf tip. Tiller density was also 
measured for each species in each plot. Plots were 
randomly assigned to one of two grazing treatments, 
control and grazed. Control plots were protected from 
grazing by grasshoppers during the experiment by 
covering the plots with wire mesh cages. Grazed plots 
were stocked with five adult grasshoppers (20/m2) and 
covered with wire mesh cages. Dead grasshoppers 
were removed and replaced with live individuals on a 
regular basis during each grazing trial. At the end of 
each grazing period, grasshoppers were removed from 
all grazed plots and the leaves of marked tillers were 
remeasured. Average leaf growth for each leaf position 
was calculated for leaves under control cages. 

The relationship between leaf length and weight 
was established for each grass species using ungrazed 
leaves. Leaf weights before and after treatment were 
calculated for leaves in both the control and grazed 
treatments using these equations, incorporating 
expected leaf growth values (based on growth of leaves 
in control plots) for heavily grazed leaves. Leaf weight 
after trial was subtracted from leaf weight before trial to 
yield loss/leaf. These were summed for each tiller, 
averaged across the tillers of a species within a plot, 
multiplied by the density of tillers in each plot and 
averaged by treatment. Total forage utilized (consumed 

and/or destroyed) was then calculated as the difference 
between the average leaf loss from treatment and 
control plots. 

The 1987 and 1988 data were analyzed using 
analysis of variance for a split plot design. In 1987, trial 
period and grazing treatment were main effects, plant 
species was the subplot effect and biomass loss was 
the dependent variable. In 1988, grazing treatment was 
the main effect, plant species was the subplot effect 
and biomass loss was the dependent variable. 

Results and Discussion 

For the 1987 data, significant factors were 
treatment (P< 0.001), date X species (P=0.078) and 
date X treatment X species (P=0.014). For the 1988 
data, treatment (P=0.084), species (P=0.0032) and 
treatment X species (P=0.0012) were significant. 

Grass utilization data for 1987 and 1988 are 
presented in Table 1. The 1987 data indicate a shift in 
preference by the grasshoppers from cool season to 
warm season grasses as the summer progressed and 
the cool season grasses matured. A similar shift in 
preference is typically observed in cattle. No utilization 
of western wheatgrass occurred during the 1 August to 
18 August grazing period in 1988. Grasshoppers 
instead relied very heavily on the two warm season 
grasses. At this time in the growing season, cool 
season grasses are typically very mature while warm 
season grasses may still be growing. 

Utilization by grasshoppers at a densty of 20/m2 
can be substantial. Melanoplus destroyed 
approximately 24% and Aulocara 18% of its body weight 
daily. In 1987, Melanoplus destroyed 127.4 to 152.2 
Ib/ac/month of forage. In August 1988, Aulocara 
destroyed 11 7.3 Ib/ac/month at the same grasshopper 
densty. 

The Soil Conservation Service (SCS) 
recommended stocking rate for livestock on this range 
site is approximately 0.37 AUM1s/ac or 2.7 ac/AUM. At 
a densty of 20/m2. Melanoplus would have destroyed 
approximately 363.6 Ibtmonth and Aulocara 316.7 
Ib/month on the 2.7 ac required to maintain one animal 
unit for a month. This is approximately 47% and 41% 
(for Melanoplus and Aulocara, respectively) of the 



TABLE 1 .  U'l7LIZATION OF NATIVE RANGE GRASSES BY TWO GRASSHOPPER SPECIES 
IN 1987 (MELANOPLUS SANGUINIPES) AND 1988 (AULOCARA ELLIOTTI) 

Utilization Utilization 
Year Period Plant (Ib/ac/month) (lbl2.7 aclmonth) 

1987 July 3 to July 17 Western wheatgrass 94.8 256.0 

Shortgrasses 57.4 155.0 

Total 152.2 41 1 .O 

July 17 to August 8 Western wheatgrass 80.2 

Shortgrasses 47.2 

Total 127.4 

August 10 to August 31 Western wheatgrass 49.8 

Shortgrasses 80.8 

Total 130.6 

1988 August 1 to August 18 Western wheatgrass no use 

Shortgrasses 117.3 31 6.7 

Total 117.3 31 6.7 

forage required by an animal unit on 2.7 ac for a 
month. 

Grasshoppers can compete very effectively with 
livestock for forage, and, during years of severe 
outbreaks. may severely limit the amoun. of forage 
available to livestock and wildlife. The g-asshopper 
species utilized in this study were relativc ly small in 
size. 'The larger species might be expectecl to impact 
forage availability at even lower densities. 

The economic viability of grasshopper control 
measures is a function of a number of factors including 
grasshopper density and associated forage destruction 
rates, value of forages and feeds and cost of control 
measures. Another factor that should also be 
considered before control measures are undertaken is 
the effect of pesticide applications on populations of 
other insect species. Beneficial insects may be 
eliminated along with grasshoppers with many chemical 
applications, and the long term result may be serious 
outbreaks of other destructive pests. 



WESTERN WHEATGRASS RECOVERY FROM DROUGHT 

F. R. ~artner ' ,  E. M. white2 and K. D. ~ l e m e n t ~  
Departments of Animal and Range Sciences and Plant Science 

Summary 

Native grasses are predictably taller in wet years 
than in dry years and their density also increases with 
favorable precipitation. These responses of western 
wheatgrass are more dramatic on mechanically treated 
rangeland when precipitation is adequate. 
Measurements taken in July 1991 confirmed that 
western wheatgrass was slightly taller and density at 
least two times greater on mechanically treated claypan 
soils compared with untreated soils 13 and 18 years 
following treatment. Increases of this magnitude 
constitute a potentially greater carrying capacity which 
livestock producers should be prepared to utilize. This 
report briefly summarizes the effects of mechanical 
treatment on height and density of western wheatgrass 
13 and 18 years following treatment and in a wet year 
following several dry years. 

(Key Words: Western Wheatgrass, Mechanical 
Renovation, Drought Recovery.) 

Introduction 

Various kinds of mechanical treatments have 
been imposed on rangelands in western South Dakota 
over the past 4 or 5 decades. Deep ripping, shallow 
chiseling, and furrowing (commonly on the contour) 
have been applied on thousands of acres of Clayey, 
Claypan, and other range sites. The success of these 
practices for increasing range productivity are due to 
the widespread occurrence of clayey textured soils, the 
affinity of western wheatgrass for clayey soils, and the 
capability of this grass to reproduce by rhizomes which 
are, apparently, stimulated by soil disturbances. 

Furthermore, mechanical treatments improve the soil 
capacity for water retention, thereby increasing soil 
moisture for plant growth. 

Mechanical treatments tend to make the surface 
of rangelands even rougher for vehicular travel. With a 
little planning, trails can be left throughout a pasture for 
checking livestock, fences, water, etc., without 
diminishing treatment effectiveness. Some landowners 
view furrowed range as beneficial because it limits 
recreational vehicle travel. Surface roughness is the 
key for capturing and retaining snowfall in winter as well 
as holding summer precipitation where it falls. Water is 
South Dakota's most valuable asset for insuring 
maximum productivity on any piece of land. Thus, it is 
imperative that landowners strive to reap maximum 
benefits when precipitation is adequate and assure 
good grass growth when soil moisture becomes scarce. 
Mechanical range renovation can provide these 
benefits. 

The objective of this study was to determine if 
western wheatgrass height and density on claypan soils 
would still be enhanced 13 and 18 years following 
mechanical treatment. A secondary objective was to 
ascertain if western wheatgrass recovery from drought 
was more favorable on mechanically treated soils than 
on untreated soils. 

Methods 

Having at least two prior mechanical treatment 
studies still available for monitoring, the decision was 
made in early 1991 to relocate the study areas and 
sample western wheatgrass height and denslty on 

' Professor. 
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TABLE I. MEAN WESTERN WHEATGRASS HEIGHTS (INCHES) AND DENSITIES (STEMS~FT~) 
IN JULY 1991 AT FOUR CLAYPAN SITES RIPPED IN 1973 

Heiaht Densitv 

County Site Untreated Ripped Untreated Ripped 

Harding Silver Sage 9.1 8.4 17.0 33.3 

Harding Corral 8.0 8.4 6.4 47.7 

Harding Big Sage 9.1 9.8 5.2 15.0 

Meade Kammerer 9.9 10.7 10.7 29.9 

Meade Counties was 277%, meaning that there were 
approximately three times as many stems per square 
foot on ripped claypans. The data indicate that, 
18 years after ripping and following several years of 
drought, western wheatgrass density was still enhanced 
by mechanical treatment. The data also indicate that, 
when sufficient soil moisture is available for good plant 
growth on claypans, western wheatgrass density is a 
better measure of response to mechanical treatment 
than is plant height. This suggests that since plant 
height and density are related to total forage yields, the 
greater productivity of ripped claypans will provide 
returns in the form of more forage for at least 18 years 
after treatment. Observations over the past 30 years of 
several ripped soils across western South Dakota 
support this conclusion. 

Study 2: Comparison of Mechanical Treatments, 
1978-1 988 

Annual forage yields and soil moisture levels 
among the four treatments on the Harrington Ranch 
were previously reported in the Department of Animal 
and Range Sciences Field Day Report, Antelope, 1983; 
in the Cow-Calf Day Report, 1984; and in the USDA and 
USDl Vegetative Rehabilitation and Equipment 
Workshop 38th Annual Report, 1984. This study 
provided additional evidence that mechanical treatments 
can improve soil moisture available for plant growth, 
leading to greatly increased forage production. 
Western wheatgrass height and denstty recorded for 
the years 1980 through 1988, together with departures 
from annual and growing season precipitation, 
exemplified the close relationships between plant 
height, density and precipitation and were reported in 
South Dakota Farm and Home Research, Vol. 40, No. 1, 
1989. 

Sampling of western wheatgrass heights in 1991 
at the Harrington Ranch study area supported the data 
shown above for Study 1, which indicated that western 
wheatgrass height was not different on the ripped and 
untreated soils (Table 2). However, western wheatgrass 
was' considerably taller in 1991 on both furrowing 
treatments than on either the untreated or ripped soils. 
This suggests that either soil moisture was not as 
depleted in the furrowed soils or that furrowed soils 
absorbed more precipitation (and melted snow) when 
it was available before and during the 1991 growing 
season. While there was virtually no difference in 1991 
between average height of western wheatgrass on 
ripped and untreated soils, average height was greater 
on ripped claypans from 1980 through 1986 Fable 2). 

Density was about 38% greater on the ripping 
treatment and 136 to 163% greater on the furrowing 
treatments than on the untreated soils. Although plant 
heights were not different, the greater denstty would 
account for a greater yield difference on the treatments. 
Furrows retain more precipitation than ripping, and 
water leaches sodium and other salts deeper into the 
profile, perhaps allowing western wheatgrass roots to 
survive at greater depths. This action may be a form of 
'drought-proofing,' since plant densities and, frequently, 
plant heights were greater on mechanically treated soils 
when precipitation was limited. 

Storing precipitation where it falls and allowing 
it to percolate into the soil profile tends to moderate the 
normally wide fluctuations in annual forage yields and 
supports a longer green-forage season in summer. 
Evaporation losses, especially from claypan soil 
surfaces, are also reduced on mechanically treated 
rangelands. All these benefits can improve livestock 



TABLE 2. MEAN WESTERN WHEATGRASS HEIGHTS (INCHES) AND DENSITIES 
(STEMS/FT*) ON MECHANICALLY TREATED AND UNTREATED CLAYPAN 

SOILS IN SOUTHWESTERN MEADE COUNTY (HARRINGTON 
RANCH) RELATIVE TO ANNUAL AND GROWING SEASON 

PRECIPITATION DEPARTLIRES, 1978-1 991 a 

Precipitation 
departures from 

normal (in.) Height Density 

Growing 
Year Annual season U R R+F SF U R R+F SF 

1978 -1.55 -0.36 --- --- --- --- --- --- --- --- 

1991 NA NA 11.5 11.3 13.7 13.2 19.0 20.9 35.6 35.7 

a U = untreated; R = rip; R+F = rip and furrow; SF = Sparks furrow. 
--- = height and density not sampled; NA = not available. 

production, wildlife habitat, and soil and water mechanical treatments. Yet, mechanical treatments 
conservation on South Dakota rangelands. appear to be the most consistent range improvement 

for assuring a stable quantity of native vegetation. 
Highly variable precipitation across South Dakota Since soil moisture fluctuates with precipitation, any 

rangelands is the primary factor affecting range forage form of 'surface roughness' that retains precipitation 
production and economic returns of a ranch. Many where it falls will assure stable forage growth even 
landowners perceive that the economic benefits from during dry cycles. 
fencing and water developments are greater than from 
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