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The Quantitative Phenology of Two Plant

Communities in Osage County, Oklahoma
ROBERT E. JONES, Oklahoma Cooperative WUdllfe

Research Unit1
, Stillwater

During different seasons of the year animal species frequently use
different components of their habitats. Many times the reason tor th1I
is not readily apparent. 1.1 a study of the greater prairie chicken
(TympanuchUB cupido pinna.tus) this phenomenon was recognized and it
was wondered whether the availability ot green plants as food might not
be a determining factor in their daily movements, at least during the
winter months. Consequently tpJs stUdy was begun as an attempt to
find plant phenological features influencing movements ot animal species.

l()ldaboma Depertment of Wildlife Conservation, Oklahoma Btate Uniyerllty, U. B.
nib and WildHfe Seniu, and tbe WUdlite lIana.ement lnatltate eooperatln••

(Contribution No. 147, ZooJon' Department, Oklahoma Btate Univenity.)
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The tall grue auoclatlon of this study has been described by Ander
IOn and Fly (19M) &I the "Ordinary upland site" referring to the IOU
cJaulflcatlon. It 18 defined u lands having sufficient depth of soU with
medium or loamy texture and hence with suitable soil-plant moisture
relatJoJ18 to support the type of vegetation usually considered climax.

The Ihort-gra.u auoclation of this study 18 Andel'8On and Fly's "Very
.hallow site" which 18 defined as lands having insufficient depth of soU
for "normal" water storage, hence supporting under proper grazing a
vegetation dl8tincUy precllmax.

The .tudy was carried out on the K. S. Adams Ranch in Osage County,
Oklahoma, in two pastures approximately one mile apart. The plots were
let out in pain as the short grass sites are usually small interdigitations
within the larger areas of the tall grass site.

The following results are based on a series of 10 one-square-meter
plots placed at random in each plant community. The plots were marked
with wooden stakes in two comers. They were analyzed once a month
in the following manner. A plot frame consisting of 4 hardwood-sticks,
2 .ltghtly longer than the other 2 and with holes at each end to receive
stabilizing pins, was placed around the plot (Figure 1). All 4 sticks were
marked in metric units. After the bounds of the plot were thus established,
one of the sticks was removed and set at the 10 cm mark (Figure 2).

. The investigator then made estimations of the total green cover by species
preeent within the space of a subplot measuring 1 m by 1 cm. After the
completion of this subplot the two movable sticks were moved to the next
10 em mark, and 80 on, until estimations of the entire plot were completed
(Figure 3).

Data conceming the number of plant species present on the plots each
month was thought to be of interest and is presented in Figure 4. The
stippled columns represent the number of species present at each measure
ment period in the short-grass association, the hatched in the tall-grass
association. These data show that in general there are more species
present In the short-grass plots, and that dUring the months of April,
May, and June the number of species in the short-grass plots was consid
erably higher than in the tall-grass plots. In October, November and
December the number of species in the two plant associations was almost
equal.

Figure IS shows the average percent of the total plot covered by green
foliar materials. A striking difference in the total green plant cover was
noted in the months of March and April. The short-grass vegetation had
Meen and twenty-five percent more green plant materials available for
the birds during these months. Kelting (191S7) reports that burning favors
crowth of green plants after the second week in April. Apparently this
may be related to the low growth form which would allow penetration
of the luna rays at an earlier date than the tall grasses would allow it not
burDed.

The total green cover on the ahort-grass association continued to be
creater through the aummer months, although the difference became
amaller later in the year. With drought conditions one would expect that
the revene miPt be true, because of the shallow solls aasoctated with the
Ihort-1J'888 vegetative type. Precipitation during the investigation period
waa ••• inches below normal at the Pawhuska station (United States
Department of Commerce. 1961).

Only lD october, November, and December does the tall-grass asaocla
Uon equal the ahort-grau UIIOClaUon in quantity of green materials avail-
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Figure 1. Setting the limits of the plot.

Figure 2. Setting up the first .1 meter sUbplot.

Figure 3. Moving the subplot through the remainder of the plot.
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able on the surface of the ground. OCtober was the only month in which
the percent Jiving cover on the tan-grass plots exceeded that of the short
grua plots. Even here the difference is 80 small that it does not seem to
be of Blgn1f1cance.

Tables I and n show the seasonal variations of the principal plant
species within the two plant associations. Both tables are made up of the
plant species that contributed 80 percent or more to the total green foliage
recorded. Thl.8 is related in each table to the total area in square centi
meters of green forage available. The combination of these two numbers
gives an Idea of the total cover for a species at any given time.

From the tables one can see the importance a plant such as Bromm
Joponfctl,a could have in influencing the movements of the prairie chickens,
which graze this plant in the late winter and early spring. During the
months of February through May the availability of Japanese brome is
greater in the short-grass than in the tall-grass areas. Conversely Cyperus.p. in December and January is the major constituent in the tall-grass
cover and could influence movements ot the birds by its availability.

Plants available in the short-grass association during the critical
winter months ot January, February and March ranked in the following
order: BromtU japonicus, Cyperus sp., Bouteloua gracili8, Schedonnardus
JKJntcvJattU and ehloria 1)erttcillata. The green plants of the tall-grass
usociation are ranked as follows: Cyperm sp., BromU8 japonicus, Oxali8
,trktCl, e'Tnum undulCltum, and Geranium cClTolinianttm. Further study of
these available plants and correlating this to the food use during these
months may bring out other interesting relationships.

The total green forage available (Tables I and IT) during these winter
mon~ 18 from 50 to 200 percent greater in the short-grass association.
This may have a great influence on the actual index of availability of the
plant species In question in these plant associations.

It can be seen then that a factor whtch could cause variation in the
movements of animal species between the two plant communities studied
18 the short-grass association's ability to green up earlier in the spring.
The aVallabillty of quantities of green materials influence the birds move
ments toward this cover type at this time of the year, particularly since
th18 18 the time of the year the birds begin their courtship activities and
find It neceuary to begin utilization of food sources within the grass land
areas. Other relationships may be found from further investigation and
Hasonal plant differences may influence the animal species' choice for
use of other habitat features.

Plants unknown to me were verified by comparison with the Adam's
Ranch herbarium (Dwyer, 1958). Plant nomenclature follows Waterfall
(1960).
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