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,l-lHE PATTERN of vegetation as well as of soil in the Fettuca itlaboensis

.L grasslands of southeastern rJTashington has been attributed, at least

in part, to the microclimatic influences of the stongly undulating topo-

graphy ( Dauben mte, 7942, and Lotspeich and Smith, 195 ) ). However, so

fat as is known, the only published measurements of soil moisture and tem-

perature values in these grasslands have been presented by McMinn (1952).

The purpose of this investigation was to determine the magnitude of

variation of temperature and soil moisture for a 30-day period in the spring

season in three associations of native Festuca s,rassland.

Location and V egetation of the Stad'! Ared

The study atea is a 29-acre trrct of relatively undisturbed native vege-

tation located 13 miles southwest of Pullman, lJ7ashington. For a detailed

description and location of the area see Wing (1949). The area has been

presened {rom plowing by fortuitous circumstances and consists primarily of

an east-west ridge estimated to be about 75 feet higher than the surrounding

landscdpe.

The area lies at the ecotone between the Fesfxtca grasslands and the Agro-

pyctn grasslands, which follow along the north bank of the Snake River.

The south-facing slopes and exposed ridges are occupied by stands represent-

ing the Agropyron/Poa associatton while the north-facing slopes and pto-

tected sites are occupied by stands of two more mesophytic associations. The

latter, the Syrlphoricarpo:/ Festuca association aod the Festuca/ Symphoricar-

por association, are distinguished by physiognomy for they both have essen-

tially the same species composition. Stands of the Symphoricmpos/Festuca

association are dominated by the deciduous shntbs Symphoricarpos ritularis,

Rosa :paldingii, Rosa ultramontana, and Prunus uirginiana var. rnelanocarpa

which form dense thickets usually 0.5 to 1 meter in height with occasional

shrubs taller (Daubenmire, 1942). The herbaceous vegetation beneath the

lThe writers are grateful for the help given by Dr. R. F. Daubenmire in the prep-

aratioo of this paper.
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shrubs is a sparse representation of the perennial forbs also found in the sur-
rounding Festuca grassland. The physiognomy of the Festuca/ Sltmphoricarpos
association appears as a more or less even herbaceous sward. The perennial
grasses, Festuca id.aboensis and Agropyron rpicatam, along with a rich assort-
ment of large perennial forbs, are the dominant plants. Subordinate to these
grasses are the same shrubs found in the thickets, but they are reduced in num-
bers, strongly dwarfed, and seldom attain the height of the mature grasses.
The Agrapyon/Poa association has a markedly different species composition
than the other two associations and is characterized by the caespitose habit and
wide spacing of the Agropyron rpicatum btnches.

Method.s Employed
Three stands representing each of the three climax plant associations were

selected to compare the moisture and temperature conditions of the soils oc-
cupied by each association. The per cent of moisture in the surface decimeter,
taken in duplicate, was determined at each stand at the beginning and end of
the study peiod, i,e.. April 22, and May 22, 1956. At the same locations,
summation of temperatures was obtained by the method of pallman, Eichen-
berger and Hasler (1940) in which a buffered sucrose solution is sealed in
glass vials and analysed polarimetrically after exposure for varying periods of
time under field conditions. The rate of inversion of sucrose to glucose and
fructose is related to the temperature of the immediate environment of the
glass vials. Paired vials were placed horizontally in the soil at a depth of one
decimeter and left to incubate {or 30 days.

Relative wetness was obtained by dividing the per cenr of moisture in
the soil by the moisture equivalent. This figure can be related ro remperarure
to yield an index of the hydrothermal conditions of the habitat.

The amount of precipitation during the study period was assumed to be
similar to that recorded by the Soil Conservition Serv ice weather station two
miles northwest of Pullman, rJtrashington.

Resul.ts
Temperatures obtained during the 30-day study period differed rather

consistently among the associations and stands sampled (see Table 1). The
temperature values for the Festuca/ Sympboricarpos association are more like
the values of the Symphorbarpos / Festuca than they are to the values obtained
for stands of the Agropl,ron/Poa assocjatjon. There is some overlapping of
temperature values between the Symphoricarpos / Festuca and Fesuca/Syn_
bhoricarbos stands.
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Soil moistue values showed the stald of the Agropyon/Por associadon to
be distinctly drier than the other two associations. Again the Festuca/Sympbor-
icarpot association exhibits intermediate values between the Agropyron/Poa
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Figute 1, The telationship of soil temperature and relative wetness in nine stands
representing three plant associations on May 22, 1956. The inset shows the precipi
tation tecotded northwest of Pullman, Vashington.
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and, Symphoricarpos /Festuca associations but are more like the lattet, with

somewhat more overlapping o{ soil moisture than of temperature values.

Although three inches of rain fell during the middle of the study period,

all except one of the Agropyon/Poa stands showed a flet decrease in soil

moisture during the month.
-When moisture is considered alone, there .is no abso.lute environmental

distinction among the associations, and when temperatute is considered alone,

the environments of the Fevuca/ Syrnpboricarpos and Syntphoricarpor/ Festuca

associations cannot be differentiated. However, when moisture and tempera-

ture are considered jointly, as in Figure 1, the three habitat types appear to be

distinctive, at least for the nine stands used to make the comparison. The

Agropyron/Poa habitat type clearly differs more from the Festuca/Symphori-

icarpos than the latter differs from the Sltnphoricarpos/Festuca.

These findings indicate that complex interrelationships of moisture and

temperature conditions rnay be responsible for the distribution of vegetation
patterns of the study area. 'fhey support ecologic interpretations of the relative

moisture balance that might be made in the field.

Conolusions
This study shows the Agropyon/Poa associadon as distincdy drier and

hotter than the other plant associations. This association may be separated

from the other two by either temperature or moisture when considered individ.

ually or concomitantly.
The distinctness is less pronounced between the Symphoricarpos / Festuca

and. the F estuca/ Symphoricarpos associations. Consideting temperature and

moisture individually there is some overlap of values between these two asso-

ciations, however, when the degree of wetness, i.e., pet cent moisture/moisture

equilalent, of the soil is related to temperature, a hiatus is evident.
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