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Effect of Burning and Clipping on Growth of 
Native Prairie in Iowa1 

JOHN H. EHRENREICH 

Range Conservationist, Central States Forest Experiment 
Station, Forest Service, U. S. Department of Agriculture, 
Columbia, Missouri 

In range or 
management it 

native pasture 
is important to 

know how burning, mowing, 
grazing, complete protection or 
combinations thereof, will affect 
individual plants and communi- 
ties of plants. 

The effects of fire on vegeta- 
tion, especially natural grass- 
land, is indeed a controversial 
subject. This is not surprising 
when one considers the complex- 
ity of prairie communities and 
the versatility of the component 
plants. Advantages or disadvan- 
tages of burning apparently de- 
pend on a myriad of factors pe- 
culiar to a given location, time, 
and desired objective. The addi- 
tional effects of various intensi- 
ties of clipping with burning 
further complicate interpreta- 
tion of plant responses. 

This paper is based on results 
of a study conducted during 1954, 
1955, and 1956 to determine the 
effects of both burning and clip- 
ping on growth habits of com- 
ponent plants as well as plant 
communities of mesic upland 
prairie in Iowa. 

Study Area 
The study was conducted on 

the upland portion of the Hay- 
den Prairie located near the 
northeastern edge of the prairie 

1 This paper was presented at the 
1 lth Annual Meeting of the Ameri- 
can Society of Range Management 
at Phoenix, Arizona, January 31, 
1958. The material in this paper is 
part of the author’s Doctor’s Dis- 
sertation, which was prepared un- 
der the direction of Dr. J. M. Aik- 
man, Department of Botany and 
Plant Pathology, Iowa State Col- 
lege. 

association in northeastern Iowa. 
The soil of this gently rolling 
prairie was developed from Iowa 
drift parent material, and is clas- 
sified as Carrington silt loam, 
plastic till phase. Most of the 
precipitation occurs during the 
spring and summer, which is 
typical of a grassland climate. 
The yearly average is 31.90 
inches. Mean annual average 
temperature is 44.5”F. Average 
January temperature is 13.4” F., 
and the average July tempera- 
ture 71.6” F. 

The three chief dominants of 
this luxuriant upland prairie 
community are prairie dropseed 
(Sporobolus heterolepis), little 
bluestem (Andropogort scopari- 
us), and big bluestem (Andropo- 
gore gerardi). The yield of these 
three grasses equals or exceeds 
the total yield of all other spe- 
cies. Prairie dropseed and little 
bluestem are bunchgrasses that 
form crowns 1 inch to 1 foot or 
more in diameter. Big bluestem, 
a lowland prairie sod-former, 
dominates the area between the 
bunchgrasses. Porcupine grass 
(Stipa spartea), and Junegrass 
(Koeleria cristata) to a lesser de- 
gree, form numerous smaller 
bunches among the dropseed and 
little bluestem. These two spe- 
cies and sideoats grama (Boute- 
Zoua curtipendula) are confined 
to the drier, better drained parts 
of the upland prairie area. In- 
diangrass (Sorghastrum nutans) 
is associated with big bluestem 
in occupying the interbunchgrass 
space in a ratio of about 1 to 3. 

Many species of forbs grow in 
this upland prairie community. 
Despite the great number of spe- 
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ties, forbs constitute a smaller 
percentage of the dry matter of 
vegetation than is generally as- 
sumed on the basis of their 
showy appearance during flow- 
ering. 

Certain grasses - Kentucky 
bluegrass (Poa pratensis), timo- 
thy (Phleum pratense), and red- 
top (Agrostis aZba)-not native 
to the prairie, occur scattered 
throughout the tract, but are 
somewhat suppressed and of low 
vigor. However, their presence 
offers a threat of permanent in- 
vasion if the native vegetation 
ever loses vigor. 

Before the State Conservation 
Commission bought the Hayden 
Prairie in 1945, the prairie had 
been mowed for hay and inter- 
mittently grazed by cattle. After 
its purchase the prairie was 
placed under complete protec- 
tion to allow vegetation to re- 
cover from previous repeated 
mowing and overgrazing until 
March 1954, when the first burn- 
ing experiment was conducted. 

M&hods 
Areas ranging in size from 1 

to 10 acres were burned about 
the first of March of 1954, 1955, 
and 1956. Three replications of 
the following combinations of 
burning were tested: Areas 
burned first year only, second 

/ / 
April 

FIGURE 1. The 1955 growth of little blue- 
stem basal leaves on areas burned in the 
spring of both 1954 and 1955 and on un- 
burned areas. 
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FIGURE 2. Upland prairie on April 2, 1955> showing: (1) unburned area (Zozoer right) ; 
(2) area burned in 1954 (upper right); (3) area burned in 1955 (lower left); and 
(4) area burned in 1954 and 1955 (upper left). Note the large number of seedstalks 
from the previous year on the area burned in 1954 and few seedstalks and matted 
appearance of litter on the unburned area. 

year only, third year only, first 
and second years, first and third 
years, second and third years, 
all three years, and areas not 
burned. 

Clipping was done on repli- 
cated, randomly located l/4,000- 
acre plots in all burned and un- 
burned areas. A set of plots was 
clipped at 4-week intervals dur- 
ing the 1955 and 1956 growing 
seasons, another set was clipped 
at 4-week intervals during 1956 
only, another set was clipped at 
the end of the 1955 and 1956 
growing seasons, and another set 
was clipped at the end of the 
1956 growing season only. Vege- 
tation was clipped to a height of 
1 to 2 inches. 

Soil temperatures, at depths of 
%, 2, and 5 inches, were taken 
on burned and unburned areas 
between 1 and 2 p.m. at approxi- 
mately a-week intervals through- 
out the 1955 and 1956 growing 
seasons. Thermometers were 
placed in the soil and the tops 
covered with light-colored wood- 
en tubes. Air temperature and 
precipitation data were obtained 
from the Saratoga Weather Sta- 
tion, located 4 miles south of the 
prairie. 

Soil moisture was obtained by 
oven drying soil samples taken 

throughout a 4-foot profile at 
approximately a-week intervals 
during both the 1955 and 1956 
growing seasons. 

Measurements of plant growth 
rate and seedstalk development 
were made on the dominant and 
principal subdominant grasses 
and forbs. Average height and 
stage of development and aver- 
age number of flower stems were 
recorded periodically throughout 
the 1955 and 1956 growing sea- 
sons. 

Results and Discussion 
Effects of burning and clipping 

on native prairie in Iowa were 
evaluated mainly in terms of 
rate and period of plant growth, 
flowerstalk development, and 
yield of vegetation. 

Effects of Burning on Vegetation 

Vegetation on burned areas 
began growing and matured 
earlier and produced more flow- 
erstalks than on the unburned 
areas. In the spring of 1955, for 
example, vegetative growth be- 
gan earliest on areas with two 
burns, and progessively later on 
areas with one burn in 1955, 
areas with one burn in 1954, and 
unburned areas. The difference 
in time from earliest to latest 

initiation of plant growth was 
about 2 to 3 weeks (Figure 1). 

Litter and duff accumulate so 
much on protected prairies in 
northeastern Iowa that plant 
growth is retarded. This great 
accumulation of above-ground 
organic material is caused by 
favorable growing conditions in 
the northeastern extremities of 
the prairie and the slow rate of 
disintegration of this material. 

Reducing the insulating effect 
of the great amount of litter and 
duff by burning it, and exposing 
the very dark soil surface re- 
sulted in higher soil tempera- 
tures on the burned areas. Soil 
temperature in early spring was 
inversely related to amount of 
litter and duff. In the spring of 
1955 there was about 0.15 ton of 
litter and duff per acre on the 
areas burned in 1954 and 1955 
where growth started earliest, 
0.45 ton per acre on areas burned 
in 1955 only, 0.98 ton per acre on 
areas burned in 1954 only, and 
2.18 tons per acre on the un- 
burned areas where growth 
started latest (Figure 2). 

A close relationship was found 
between rising soil temperature 
in the spring and increasing rate 
of plant growth. This effect has 
been reported earlier (Graber, 
1926; Dyksterhuis and Schmutz, 
1947; Glendening, 1942). Since 
soil moisture was adequate for 
plant growth on all areas during 
the growing seasons, soil tem- 
perature in spring probably lim- 
its plant growth more than any- 
thing else until about June or 
July. By late June the vegeta- 
tion had grown enough to pro- 
vide about equal shade on both 
burned and unburned areas, and 
there was little difference in soil 
temperature (Figure 3). 

In addition to earlier develop- 
ment of both grasses and forbs 
on burned areas, there were also 
more native plants that flowered 
and taller flowering stalks. This 
effect has been reported earlier 
(Aikman, 1955; Dix and Butler, 
1955; Ehrenreich and Aikman, 
1957). Greater height and num- 
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FIGURE 3. The effect of burning on the average temperature in the top 5 inches of soil 
during the 1955 growing season. _ 

ber of the various colored flow- 
ers of broadleaf plants and the 
greater height and number of 
seedstalks of native grasses lent 
a sharp contrast to the appear- 
ance of burned and unburned 
areas (Figure 4). However, this 
increase of flowerstalks on 
burned areas was rather tempo- 
rary. By the second growing 
season after burning there was a 
marked reduction in flowerstalk 
production, and by the third 
growing season after burning, 
the burned and unburned areas 
appeared very similar. 

Although burned areas yielded 
a little more, burning did not sig- 
nificantly affect total vegetative 
production (Figure 5). Greater 
height and number of flower- 
stalks of native plants on burned 
areas was offset by a greater 

amount of basal leaves on plants 
on unburned areas. 

Repeated burning about the 
first of March resulted in a sharp 
decrease in number of Kentucky 
bluegrass plants. This introduced 
grass normally begins growth 
very early in the spring and 
probably was injured by the heat 
of the fire, whereas the native 
grasses were still dormant and 
apparently suffered no damage. 

Burning about the first of 
March for as many as 3 consecu- 
tive years apparently did not ad- 
versely effect native prairie 
vegetation in Iowa. Burning 
helped some in that it reduced 
bluegrass and increased flower- 
stalk production of native 
grasses. However, continued 
burning over a longer period of 
years could harm both soil and 

vegetation (Aldous, 1934; Elwell 
et al., 1941; Graber, 1926; Hop- 
kins et al., 1948). 

Effects of Clipping 

Clipping the vegetation four 
times during the growing season 
reduced yields much more than 
clipping only once at the end of 
the growing season (Table 1). 
This is substantiated by earlier 
reports (Blaisdell and Pechanec, 
1949; McCarty and Price, 1942; 

FIGURE 4. Upland prairie in August 1956. 
Note the marked absence of seedstalks of 
native prairie grasses on an unburned area 
(top), and the abundant seedstalk pro- 
duction of dominant native prairie grasses 
on the area burned in the spring of 1956 
(bottom). 
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FIGURE 5. Yield of vegetation during 1955 from (A) plots clipped four times during the 
year, and (B) plots clipped at the end of the growing season. 

Robocker and Miller, 1955). Fre- 
quent clipping for 2 consecutive 
years reduced yield even more, 
while clipping at the end of 2 
consecutive gr 0 wing seasons 
only. reduced yield slightly. In 
1956 yields on areas frequently 
clipped for 2 years were reduced 
79 percent, on areas frequently 
clipped for 1 year 42 percent, 

Table 1. Yield of vegetation in 1956 
(fans per acre) 

Number 
of 

seasons 
clipped 

1 
2 

Number of clippings 
during growing season 

Four One (at end) 
1.53 2.18 
1.22 1.88 

and on areas clipped at the end 
of the growing season for 2 years 
16 percent. Injurious effects of 
frequent clipping on the vegeta- 
tion are probably related to re- 
duction of leaf area and subse- 
quent decrease in production of 
carbohydrates. 

Although total annual yield 
from plots clipped four times 
during the year was essentially 
the same for burned and un- 
burned areas, there was a sig- 
nificant difference in yield at 
various dates (Figure 5). Great- 
er yields were from the first 
clipping (May 30) on burned 
plots, and from the second clip- 
ping (July 1) on unburned plots. 

This difference in yields on the 
first clipping date is further evi- 
dence of the earlier plant growth 
on burned areas. 

Since frequent clipping re- 
duced yields more than clipping 
only once at the end of the 
growing season, harvesting vege- 
tation after the plants have made 
seed appears to be the best meth- 
od to obtain maximum sustained 
yield. 

Summary 

Effects of burning and clipping 
were studied on growth of some 
dominant and principal subdom- 
inant grasses and forbs on a 
mesic native prairie in northeast- 
ern Iowa. Burning about the 
first of March had no apparent 
adverse effects on native vege- 
tation, but did inhibit growth of 
Kentucky bluegraSs. Prairie 
plants began growth 2 to 3 weeks 
earlier on burned areas, and pro- 
duced more and taller flower- 
stalks than on unburned areas. 
Earlier growth and greater seed- 
stalk production probably results 
from higher soil temperatures in 
early spring where litter has 
been removed by burning. Al- 
though there were more flower- 
stalks on burned areas, there was 
no significant difference in total 
yields due to burning. 

Clipping four times during the 
growing season did more harm to 
plants than clipping only once at 
the end of the growing season. A 
79 percent reduction in yield was 
obtained from 2 consecutive 
years of frequent clipping com- 
pared to only 16 percent reduc- 
tion from 2 consecutive years of 
clipping at the end of the season. 

Clipping at the end of the 
growing season appears to be the 
best way to get maximum sus- 
tained yield. 
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RESOLUTION 

In Favor of Grass as a National Floral Emblem 

Whereas, it has been suggested that the Kentucky Bankers Association, along with all other state 
bankers associations, endorse the adoption by the United State Congress of the Corn Tassel as our 
National Floral Emblem, and 

Whereas, joint resolutions have been introduced in Congress to make the Corn Tassel the National 
Floral Emblem, and 

Whereas, it has been brought to the attention of the Kentucky Bankers Association that the Corn 
Tassel is not a perfect flower but is only the staminate, or male flower and in itself is of little 
value; and that the pistillate, or female flower-the ear of corn-is the part that produces the 
valuable grains, and 

Whereas, the Kentucky Bankers Association recognizes the value of corn to the economy of our coun- 
try, both in the past and present; but at the same time it is cognizant of the destruction of land 
and the terrible losses in fertility brought about by leaching and erosion due to the improper 
culture of corn on hilly, rolling and unadapted land, and, 

Whereas, the Kentucky Bankers Association has considered the merits of other plants as the National 
Floral Emblem and has found that GRASS, with its beautiful blooms and artistic seed heads, 
more nearly represents, than any other plant, the ideals and aspirations of the American peo- 
ple. (It is GRASS that was mentioned first, of all living things, in the story of creation; it was 
GRASS, with its deep, penetrating roots that gave fertility and protection to the great plains 
and prairie soils of America; it was GRASS that sustained the buffalo whence came our fore- 
father’s food. It is GRASS that feeds the lowing cattle, the gentle sheep, the patient horse; it 
is to GRASS that we turn to heal our fields after they have been eroded and ravished by the 
plow and the cultivator. GRASS is truly the hope of the conservationist and the dream of the 
naturalist.) 

Now, Therefore Be It ResoZved, that the Kentucky Bankers Association through action of its Ex- 
ecutive Committee, meeting on December 17, 1958, and after much consideration, endorse the 
adoption of GRASS as the Floral Emblem of the United States and urge its adoption by the 
United States Congress and request the President of the United States to declare such fact by 
proclamation. 

Be It Further Resolved, that a copy of these resolutions and supporting documents be entered in the 
minutes of this meeting and copies be sent to the United States Senators and Congressmen from 
Kentucky, state bankers associations, state and national farm organizations, conservation asso- 
ciations, and the farm press and other individuals, groups and organizations interested in the 
conservation and welfare of our country’s greatest natural resource-its soil. 

Kentucky Bankers Association 
Maurice Kirby, President 
Ralph Fontaine, Executive Secretary 


