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Abstract

Species composition and herbage production responses to
burning and fertilization were studied on poor condition, natur-
ally revegetated Oklahoma rangeland. The April, 1973 burn
reduced early spring herbage production, but the difference was
less by July. Fertilization increased herbage yield in the spring.
By December, there was no difference in forage yield in response
to either burning or fertilization. The effect of burning on indi-
vidual species density varied according to the species, but none
of the differences were highly significant. Fertilization did in-
crease the density of total desirable grasses and total desirable
forage and decreased density of certain undesirable grasses.

Burned areas were utilized more heavily by grazing sheep
than were unburned areas. Total herbage on burned areas in
June, 1974, was reduced by 70% in contrast to 123 % increase on
fertilized areas. The effect of burning declined with advanced
plant maturity and the effect of fertilization became more evi-
dent. On fertilized areas, organic matter was higher and soil pH
was lower on certain sampling dates. Dry matter and crude
protein contents were highly variable in vegetation from all
treatment areas, but generally higher on burned or fertilized
areas. Digestible dry matter content was higher on fertilized
areas.
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increases in forage yield over that from unfertilized areas. He also found the nitrogen
plus phosphorus treatment often produced an additional increase compared to nitro-
gen alone. Similar results were obtained by Elder and Murphy (1958).

In a Northern Great Plains study by Casper et al. (1967), a single application of
nitrogen fertilizer on a deteriorated range site changed the botanical composition from
predominantly forbs and shortgrass species to a western wheatgrass (Agropyron smithu)
and shortgrass composition. Nitrogen also increased both the forage yield and crude
protein content. Forage yields were increased by the increased number of midgrasses as
well as with the nitrogen application. Two years of fertilization with 90 pounds of
nitrogen did more to improve range condition and increase production than six years of
complete deferment (Rogler and Lorenz 1957).

Controlled burning is considered an effective range improvement tool and is
frequently used by ranchers to improve herbage quantity and quality. For many years,
prescribed burning has been suggested as a major factor in promoting and maintaining
high forage yields in the South (Duval 1962). Fire often benefits plant growth by
increasing organic matter and mineral elements in the soil (Ahlgren and Ahlgren
1960). However, Grelen and Epps (1967) concluded that litter removal on bluestem
range, either by mowing and raking or burning, was the major cause of increased yields
and improved quality of forage.

Fire also improves botanical composition {(Graves and McMurphy 1969). In
Oklahoma, the reduction of prairie threeawn and rapid recovery of decreaser species
were the most obvious improvements.

Aldous (1934) observed that succession was affected by burning. There are fewer
plants in the plots burned in late spring than those burned in the fall. With late spring
burning, the number of grasses remained fairly constant, but there was a measurable
decrease in the number of weeds and sedges present.

Gay and Dwyer (1965) noted that burning in combination with nitrogen fertiliza-
tion increased forage production significantly more than any other treatment including
fertilization only. They also found that burning, fertilization and their combination
promoted grasses more than forbs.

Increases in herbage yield following fire also occur in more humid sections of true
prairie (Hadley and Kieckhefer 1963). This is contrary to results obtained in the drier
Kansas Flint Hills where herbage yields have been lower on ungrazed areas burned
annually than on adjacent ungrazed, unburned areas (McMurphy and Anderson
1963). During a 30-year burning study of Kansas Flint Hills bluestem range, burned
areas yielded significantly less herbage than unburned areas regardless of the time of
burning. However, areas burned in the late spring yielded more than those burned
earlier.

In a long-term fertilization of a tallgrass range near Stillwater, Oklahoma, the
combination of nitrogen, phosphorus and potassium fertilizers produced the greatest
herbage yield compared to the application of nitrogen, phosphorus or potassium alone
(Harper 1957). However, McMurphy (1970) reported that in spite of forage produc-
tion increases in Harper’s study, it was not economical to fertilize at that time
considering the existing value of forage and cost of fertilization. The economic feasibil-
ity of a practice naturally depends on the existing value: cost ratio and the total range
management plan.

Very little information is available on the effects of sheep grazing on rangeland
vegetation in central Oklahoma. Rangeland research on improvement of naturally
revegetated, abandoned cropland is also limited. Therefore, the objective of this study
was to determine the rangeland improvement potential of burning, fertilization and
sheep grazing on the range condition, quality and production of naturally revegetated,
abandoned cropland in central Oklahoma.
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Figure 2. Monthly precipitation (mm) for study area.
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Figure 3. Monthly absolute maximum temperatures (°C) during study.

The least common is Vernon clay loam-a member of the fine, mixed, thermic
family of Typic Ustochrepts. The surface laycr is reddish-brown, calcarcous clay loam
about 15 cm thick. The subsoil consists of red clay about 23 cm thick. The Lucien and
Vernon soils in this study area were commonly intermingled as a complex mapping
anit.

Analysis of soil samples from the study area showed that organic matter, phos-
phorus and potassium contents of the soil were low (Table 1). The average phosphate
content of the soil was 3 ppm, while the critical level of phosphate for optimum crop
production as determined by Baker and Tucker (1973) is 32 ppm. The average potash
content of the soil was 62 ppm in contrast to the optimum of 125 ppm.
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Figure 4. Experimental replications and treatments.

organic matter were determined by the O.S.U. Department of Agronomy Soil and
Water Testing Laboratory.

Crude protein content of herbage was determined by multiplying nitrogen content
(%) by 6.25. Percent utilization was determined by dividing the difference in caged and
grazed production by the caged production. The proportion of each species class in the
diets was computed as the ratio of the amount of each species class utilized to the total
herbage utilized.

All statistical analyses were conducted using the Statistical Analysis System (Barr
and Goodnight 1972) and the O.S.U. IBM 370/158 computer. Unless otherwise
indicated, all differences discussed were significant at the 5% probability level or less.
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Figure 23. Levels of soil factors on unburned (UB), burned (B), unfertilized

(UF) and fertilized (F) areas, August, 1974.
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