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RANGr ~ 1TING TRIALS

in the Big Horn Mountains
of Wyoming



Summary and Conclusions
In the spring of 1953, range-pitting

plots were established on three sites at
two locations in the Big Horn foun-
tains of Wyoming. Site I was a slop-
ing-valley area with deep soil, while
Sites 2 and 3 were shallow soil areas
with south and north-facing lopes
re pe tively.

ere ted wheatgra san d Ru sian
wildrye were seeded in one-half of
each plot at time of pitting, but no
eedlings were established. pparent-
I the pitting op ration did not suf-
fi iently reduce competition from the
exi ting eg ration to allow for eed-
ling establi hment.

Leaf-height mea urernents for the
principal grass and gra like pecies
hawed that in ever year except the
year of treatment, individual pla"nt
produced from 30 to 50 percent more
height growth on the pitted area
than on non-treated checks. eed talk
production was ob erved to be more
profu e on the pitted plot.
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Rate-of-water-infiltration stu d i (
showed a substantially greater water
intake for pitted areas. Therefore pit·
ling would be an effective means of
water conservation where it could be
applied.

For age production, as measured
[rom clipped plots during the last
three year of this 5-year study, was
from 32 to 68 percen t greater from
pitted areas than [rom non-pitted
area. The difference in favor of pit-
ting wa greater on the deep oil ire
than on the shallow oil sites.

Ithough much mountain range-
land i too rough, teep, or rocky for
pitting, it may be concluded that
mountain-range areas imilar to tho e
treated in thi study could be made
much more productive by pitting. In
addition, water runoff from high·
inten ;ty rain would be reduced be'
cau e of the water-holding apacity of
the pits and a greater rate of water
j nfiltration into the oil.



Range-Pitting Trials in
the Big Horn Mountains of Wyomingl

By Robert L. Lant
A GE PITTI G has proved to
be an effective means of range

i nprovement in the shortgrass plains
area of Wyoming.

Rauzi and Lang (1956) 3 report
that pitting, which removes approxi-
lately 33 percent of the existing vege-
tation, ha brought about from the
remaining plants an increa ed volume
of growth which xceed d the pro-
duction from non-treated areas. In-
creased production from pitting has
been credited to (J) better water
relations (the newly formed pits will
hold 3/10 of an inch of rain), (2)
more plant food available for ales er
number of plants, and (3) a signif-
icant change in vegetational compo i-
tion re ulting in more high-producing

midgrasse. These au thors also show
that pitted pasture averaged 32 per-
cent more grazing capacity over a 13-
year period than adjoining non-treat-
ed pastures.

Preliminary t ria 1 reported by
Barn s et al. (J 952) 4 indicate that
it may also be a practical method of
increasing range - forage production
from orne types of desert vegetation.

eeding and pitting in the ame
operation have re .ulted in established
stands of the introduced species only
on areas where the existing perennial
vegetation is quit par e.

Thi publication reports the r sults
of the fir t range-pitting trial conduc-
ted on mountain rangeland of Wyo-
ming.

Experimental plots were establi h-
ed at three ites at two locations on
the outhern part of the Big Horn
\fountains. These plots were pitted
with an eccentric one-way disc (ee
Fig. I) in the spring of 1953, and
half of ea h plot wa eeded with a
mixture of rested wheatgra and
Rus ian wildrye at eeding time. The
pit made by this machine were ap-
proximate] .J It. long, 7 ill. wide, and
1 in. deep at their deepest point. Ex-
cia ure were e tablished a ro the
pitted area and extended onto the

Method of Study
non-treated land both above and be-
low the treated plots as check.
view of a piued area with its exclos-
ure is hown in Figure 2. Thi photo
wa taken in eptember of the year
of treatmen t.

he ite treated differed in oil,
egetation, and exposure. ite I, 10 a-

ted near the Hunter Ranger ration
in John on ounty, wa a sloping-
valley area of deep oil and supported
a dense stand of desirable perennial
vegetation. ire 2 wa on a outh-
facing lope of hallow soil which

'1 his was a cooperative tudy among the following: the" .oming [atural Resource Board,
the Bighorn Permittee A sociation, the nited tares Forest ervice, and the Wyoming
Agricultural Experiment tation.

·.\gronomist, Wyoming Agricultural Experiment tation.
'Rauzi, Frank, and R. L. Lang. 1956. Improving shongra range by pitLing. Wyo. Agr. Exp.

tao Bul. 344:1-11.
'Bam ,0. K., R. L. Lang, and . A. Beetle. 1952. Gras establishment on Wyoming Dry-

land. Wyo. gr. Exp. tao Bul. 314:1-23.
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supported a high percentage of low-
growing plants over a layer of non-
decomposed organic matter. The
perennial grasses were more spar e
and of smaller stature than on ite
1. Site 3 was similar to Site 2 in soil
and vegeta tion bu t was on a north-
fa ing slope. Both Site 2 and 3 were
located in Elgin Park.

The oil at Site I was identified as
a leep phase of Burge s loam. ites
2 and 3 are shallow phases of the arne
soil type. The parent material of
these soils is glacial granitic debris.
The topsoil is dark brown to nearly
bla k, underlain by a yellowi h-brown
acid loam of varying thickness.

The vegetational composition and
cover at the two locations of treat-
ment were quite different. able I
indicate that at Site I (sloping valley
with deep soil) , co er wa three time

An inventory of the vegetatioru l
composition of the treated areas wa
made in the fall of 1953 (the ye-r
of trea tment) , and leaf height mea-
urements were made for the princip: J
grass species in both 1953 and 195'LI
During the remaining three years (r
the rudy, randomly located plo s
were clipped in the pitted and check
areas, and forage yield was deter l-

ined from these sample.
A water-infiltration study was con-

ducted on the pitted and check plot
of ite 3 (shallow soil-north-facing
slope) in epternber of the treatment
year and again two year later (1955).

Results
greater than wa present on the north-
facing slope-shallow soil site. Idaho
fescue (Festuca idahoensis) and fring-
ed sagebrush (A rtemisia [rigida] oc-
curred in conspicuou ly g I' eat e r

FIG. 1. A view of the range-pitting and ding machine used in this rudv,



FIG. 2. A pitted area with its exclosure photograph d in the fall of the year of treatment.

amount; grassland selaginella ( ela-
ginella densa) and other low-growing
species were either ab ent or occurred
more spar ely on ite I than on ite 3.

count of the Iringed-sagebru h
plant, which was the most conspi u-
ou forb at ite I (sloping-valley area
-deep soil), hawed that on the aver-
age there were 1.6 plants per quare
ft. in the treated area ornpared with
1.3 plant in the non-treated. i ually
thi difference would appear to be
much greater than indicated above,
becau e of taller growth and more
abundant flower-stalk production on
the pitted area.

A wa previously mentioned, one-
half of each pitted plot was seeded
with a mixture of crested wheatgra
and Ru ian wildrye at the time of
pitting. edJing of both pecies were
noted in the pits at all three te t ites,
but they fail d to e tabli h. In a
thorough reconnai ance in the fall of
19-7, not a single plant of either of
the pecie eeded wa found at an of

the l h r e e sites. ndou I tedly the
competition from the r em a in i n g
established perenn ial vegetation was
too evere to allow for eedl ing estab-
Ii hrnent.

Differences between it e sin re-
span e to pi uing were as great as di f-
Ference in vegetational compo it ion
and cover noted above. Table 2 hows
the yield of both grasse and forb
from the different sites treated, for
each of the three year in whi h
ample plot we r e clipped. ra s

yield were generaIly greater in 1956
than in either 1955 or 1957. might
be expected. the yield of forage from
ite I wa ubstantially higher on

both pitted and heck plots than that
obtained from ei ther ite 2 or iie 3.
The production response to pitting
on the three ires te ted i hown
graphi aJl) in Figure 3, as an average
for the three years when harve ts were
taken. It may be noted from thi fig-
ure that the average forb production
wa very nearl the ame from pitted
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TABLE 1-Approximate Percentage of Ground Cover and Vegetational
Composition at Two Pitted Sites-1953

Sloping valley-deep soil
Percentage of
composition

North-facing slope-shallow soil
Percentage of Percentage of
ground cover compositionSpecies

Percentage of
ground cover

Fesiuca idahoensis
Carex obtusaia ..
Koeleria cristata
Agropyron tracnycaulurn
Poa call byi .
Artemisia [rigida
Cerastium arvel/se
Lupinus sericeus
AI/ tenttaria 'rosea .....
Geum triilorum .
Taraxacum offirinale
A goseris glauco
Phlox glabral.a ..
Achillea mill etjol i u m .
Arellaria hookeri ..
Myostotis al pestris T
Selaginel/a del/sa 1.2

20.2
10.1
2.9
2.0
T*
8.S
S.6
5.1
4.2
3.3
2.4
2.2

1.3

29.2
14.6
4.3
2.8

3.1 13.5
4.5 19.6
.8 3.5
.8 3.5
T
.7 3.0
T
1.3 5.7

12.S
8.2
7.4
6.2
4.7
3.4
3.2

10.0
7.4
3.1
3.5

2.3
1.7
.7
.8
T
T
T

6.2 27.2

1.8

1.7

• per ies with less than 0.5 percen t cover.
100.0 22.9 100.0Total......... 69.0

TABLE 2-Pounds of Forage Produced per Acre from Pitted and Check Plots on
Three Sites in the Big Horn Mountains of Wyoming-1955 through 1957

1955
Peren-
nial

Grass Forbs Total

Peren-
nial

Grass Forbs Total

1956 1957

94 2,845

Peren-
nial

Grass Forbs Total
ite 1

loping-
valley
area
Deep oil

Site 2
outh-fa ing Pitted
lope Che k
hallow DiUer-
oil ence

Pitted
Check
Differ-
ence

1 ,0 0 336 1,416
1,225 4 0 1,70S

-145 -144 -289

Site 3
• [orth-facing Piued
slop Check
hallow Differ-

soil ence

972 720 1,692
19 516 1,332

+156 +2M +360

2,309 312 2,621 2,00 607 2,687
1,377 352 1,729 1,29 443 1,732

+932 -40 +892 +791 +164 +955

1,223 212 1,435 9LQ 594 1,5M
543 216 759 509 665 1,174

+70 -4 +676 +401 -71 +330

1,00 34 1,356 709 450 1,159
660 432 1,092 546 621 1,167

+34 -84 +264 +163 -171

TABLE 3-Comparison of the Rate of Water Infiltration on Pitted and Non-
treated Range in the Big Horn Mountains of Wyoming

North-facing slope-shallow soil site
Infiltration rate in inches per hour (I-hour basis)

l st 30 minutes 2nd 30 minutes

Pitted range

Non-treated range

2.

1953

1.90

1955

2.54

1.62

1953

1.59

1.06

1955

1.63

1.17
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nG. 3. Pounds of forage produced per acre from pitted and check plots on three it in
the Big Horn Mountains of \ yorning (3-year average, 1955-1957).

and non-pitted areas. The perennial
gra production, however, was sub-
stantially increased by pitting. Thi
increase averaged from 32 percent on
the north-facing slope - shallow soil
site, to 70 percent on the deep soil
site near Hunter Ranger Station.

Leaf-height measurements, t a ken
for the principal grass and grass-like
specie each year, showed that the
average leaf height was from 30 to
50 percent greater on the pitted area
than on adjacent non-treated range.
This fact is undoubtedly r flected in
the yield data presented in Table 2,
as the pitting operation removed ap-
pro imately one-third of the vegeta-
tion .
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'Rallzi, Frank. 1956. Water-infiltration tudies in the Bighom National Fore l. , yo. Agr.
Exp. lao Mimeo Cir. 62:1-7.
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Grass eedhead production was ob-
served to be more profuse on the
pitted area than on non-treat cl range
in every year except the year of treat-
ment.

Rate-of-water-infiltration t u die s
were conducted on Site 3 (north-fa-
ing slope-shallow oil) in both 1953
and 1955. Results from these studies
as reported by Rauzi (1956) 1 how
that the rate of water infiltration into
the soil wa considerably greater for
both the first and the second 30-min-
ute period of a l-hour test, and in
both year on the pitt d plots, than
on adjoining checks. The data are
urnmarized in Table 3.
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