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CHAPTER I 

INTRODUCTION 

Di sturbance of plant cove r by ove ruse , s uch as gra zing and mowi ng , 

upse t s orderl y succession and causes ret r ogressi on. Knowled ge of t he 

reac t ion of vegetation to grazing use i s at present incomplete (Parke r , 

1954). Isolated observations have i ndicated onl y t hat vegetative 

retrogression does occur. The steps by which change from c l i max vege­

tation occurs is undefined in north central Oklahoma. Accor d i ng t o 

Ellison (1960), overgrazing initiates a destructive type of secondary 

succession resulting in a change in the composition of t he ve ge tati on. 

Plant communities that become established under extended heavy use or 

abuse are usually a mixture that i~ less palatable to the grazing 

animal and ordinarily are less product iv,:~. Increased knowled ge of 

the stages of succession and the causes that delay or r everse their 

natural progress is needed. Range condition needs to be studied in 

order to relate range condit i on to product ivit y whi ch ma y be tied 

d i rectl y to animal output and rancher i ncome (Costello, 1 956) . 

The term "retrogression" was s uggested by Sampson (1 919) f or t he 

negative character of change assoc i ated with grazi ng. I f overuse 

continues year after year the r esult i s des t r uction of the plant cove r. 

Such conditions cause a reversion of t he ve ge t ati on t o a lower s uccess ional 
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stage. Weaver and Clements (1938) describe the process of retrogression 

that occurs on native vegetation. 

The primary purpose of this study was to determine the pattern of 

retrogression that occurs on the loamy prairie range site in north 

central Oklahoma. Also an attempt was made to determine the relation­

ship between condition of the range and amount of soil moisture. 



CHAPTER II 

REVIEW OF LITERATURE 

Range condition is a practical representation of the major 

successional stages of plant communities as influenced by grazing use . 

The trend associated with retrogression is a primary factor that deter­

mines the range condition. Major factors considered in trend are density 

and composition of the vegetation and litter and stability of the soil . 

Composition of the vegetation denotes the quality of the range and is 

the best indicator of long time trends (Parker, 1954). 

Changes in the Vegetation 

A smaller number of species occurs on moderately grazed pas tures 

compared to undisturbed prairie (Kelting, 1954 and Canfield, 1948). 

Kucera (1956), in north central Missouri, found a 41 per cent r educt i on 

in the number of species from a moderately or lightly grazed pra irie t o 

an overgrazed prairie. 

Tomanek and Albertson (1953) found that basal density increased 

as grazing intensity became more sev~re, being greatest on heavily 

grazed range and least on ungrazed or l i ghtly grazed areas. However, 

the heavily grazed pasture had one half as many plant stems per unit 

area as the nongrazed, indicating a reduction in plant vigor due to 

grazing. Nongrazed areas produced approximately twice as much f orage 
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as heavily grazed pastures. The increase in basal area due to grazing 

is not true in all circumstances. Klemmedson (1956) and Johnston (1962) 

state that plant density decreases with deterioration in range condition. 

Grazing or mowing affects plants in various ways. Launchbaugh (1955) 

charted the pattern of change in decreaser, increaser and invader plants 

in the San Antonio Prairie. As stocking rate was increased per cent 

composition of decreasers, primarily Andropogon scoparius1 , declined 

from 68 per cent to less than three per cent. Increaser plants increased 

from 30 per cent composition to 80 per cent on the moderately heavy 

grazed pastures and then decreased to 57 per cent composition on the 

overgrazed pasture. Overgrazing resulted in an increase in invaders 

from a trace in the lightly used pastures to approximately 40 per cent 

composition in the heavily used pastures. Weaver and Tomanek (1951), 

in a study near Lincoln, Nebraska, found vegetational trends similar 

to Launchbaugh's (1955). Composition of decreasers, mostly Andropogon 

scoparius and!· gerardi, declined from 72 per cent on excellent con-

dition range to seven per cent on fair condition range. Increaser grasses, 

Bouteloua spp. and~ spp., increased from 18 per cent on excellent 

condition range to 66 per cent composition on fair condition range 

while invaders increased from zero on the excellent to 21 per cent on 

the fair condition range. 

A successional series in southwestern Texas was outlined by Buechner 

(1950). Climax was characterized by Andropogon spp. and Bouteloua 

1scientific names follow Waterfall, U. T. 1960. Keys~~ Flora 
of Oklahoma. 
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curtipendula while good condition range contained some Andropogons, but 

Bouteloua curtipendula was dominant. Voight and Weaver (1951), describing 

retrogression, found that decreaser plants, mostly Andropogon gerardi 

and~· scoparius, composed 67 per cent, increasers 30 per cent, invaders 

2.1 per cent and forbs 0.9 per cent of the vegetation on excellent 

condition range. Vegetation on good condition range consisted of 45 

per cent decreasers, 60 per cent increasers, 3.1 per cent invaders 

and 2.0 per cent forbs. Fair condition pastures contained four per 

cent decreasers, 88 per cent increasers, 6.2 per cent invaders, and 

two per cent forbs. Range in poor condition had two per cent decreasers, 

32 per cent increasers, 47.5 per cent invaders and 19 per cent forbs. 

In central Oklahoma the dominants of the mixed grass prairie, 

Andropogon scoparius and Bouteloua curtipendula, decreased in abundance 

even under moderate grazing and were eliminated under severe use (Smith, 

1940). Bouteloua curtipendula wi.thstood overgrazing longer than Andro­

pogon scoparius. As these species disappeared from the flora, domi nance 

was assumed by the short grasses Buchloe dactyloides, Bouteloua gracilis, 

and B. hirsuta. As severe use continued these short grasses were re­

placed by species from the genera Chloris, Schedonnardus, Aristida, 

Bromus, Festuca, and Hordeum (Smith, 1940). 

Similar results have been found in other areas. In Iowa Ehren­

reich and Aikman (1963) listed Andropogon gerardi, ~- scoparius, ~­

ghastrum nutans, Panicum virgatum, Elymus canadensis, Amorpha canescens 

and Petalostemum purpureum as decreasers. Some of the increasers were 

Panicum •)lt goGanthes, Carex spp., Achillea spp., Aster ericoides , and 

Baptisia leucophaea. No i mportant invaders were present. Andropogon 
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gerardi, ~· scoparius, Panicum virgatum and Sorghastrum nutans were co-

dominants of undisturbed prairie in central Oklahoma (Ahshapanek, 1962). 

Buck and Kelting (1962) in a survey of the tall grass prairie in north-

eastern Oklahoma found Andropogon scoparius, ~- gerardi, Panicum vir-

gatum, Sorghastrum nutans, Leptoloma cognatum and Aster ericoides to be 

the most frequent species on 68 excellent condition prairie sites. 

Dyksterhuis (1949), charting the change in vegetation due to 

overgrazing in the Fort Worth Prairie, found that decreasers declined 

from 67 per cent on excellent condition range to less than two per cent 

on poor condition pastures. Increasers rose from 3.0 per cent on 

excellent condition range to 88 per cent on fair condition sites then 

decreased as overuse continued. Invader plants increased from two per 

cent on excellent condition range to 47 per cent on poor condition 

range. 

Four reasons for a species' suscepti.bility or resistance to grazing 

or mowing use are: (1) growth habit, ( 2) leaf and flower stalk heights, 

(3) height of growing points, and (4) ratio of fertile to vegetative 

stems (Branson, 1953). Palatability is also an important fac t .or to 

be considered in the response of certain species to use. Archibald, 

et al., (1943) state that preference to grasses was directly related" 

to vitamin A content and succulence and indirectly related to fiber 

content. 

Changes in Soil Moisture and Frequency 
and Abundance of Mulch 

The amount of mulch occurring on the soil surface is dependent 

on past use and condition of the range (Dyksterhuis and Schmutz, 1947) . 



Grazing reduces the amount of mulch on a given site(Ik>plcins, 1954 and 

Rauzi, 1960). An increase in mulch indicates an improvement in range 

condition and that recent grazing use has not been abnormally heavy 

(Humphrey, 1949). The amount of mulch diminished from 5,300 pounds on 

the ungrazed range to 2,340 pounds on moderately grazed range to 1,240 

pounds on the heavily grazed range (Duvall, 1962). 

Much emphasis has been placed on the effect of surface condition 

of soil on the plant-water relationship. Duley and Kelly (1941) and 

Duley and Domingo (1949) state that surface condition of the soil is 

more important than soil type or previous soil moisture on rate of 

intake of rainfall. Soils covered with good condition native sod 

furnish the best condition for intake of rainfall (Duley and Kelly, 

1939). Native sod with grass clipped close and surface debris (mulch) 

removed to simulate an overgrazed condition absorbed rainfall at a 

rate only slightly above bare soil. 

Mulch conserves moisture primarily in the upper two feet of the 

soil according to Stephenson and Schuster (1945). Many authors agree 

that mulch is an important factor in intake and conservation of soil 

moisture (Ellison, 1960; Rauzi, 1960; Beutner and Anderson, 1943; 

Hopkins, 1954). 

7 



CHAPTER III 

MATERIALS AND METHODS 

Selection of Study Areas 

Investigation of the retrogression pattern of native vegetation was 

conducted on the loamy prairie range site, the dominant grassland site 

in north central Oklahoma. Study areas were selected to represent 

various stages of vegetative departure from the potential of the site. 

Care was taken in selection of the study areas to avoid sites that had 

ever been cultivated. 

The loamy prairie range sites are gently to steeply rolling, deep, 

loamy upland soils. The soils are neutral to slightly acid with slow to 

medium permeability (U.S. D. A. Soil Conserv. Serv., 1961). 

The climate of the study region includes hot, often dry summers; mild 

autumns; mild to cold winters and cool springs. Average annual precipita­

tion for the study region is 32.2 inches. Approximately 70 per cent of 

the total precipitation (favorable to the warm season grasses of the area) 

occurs from April to October. 

Relative Composition and Basal Cover of Grasses 

The point intercept method of vegetation analysis (Levy and Madden , 

1933) was used to determine the per cent basal cover and per cent species 
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composition of the grasses on each study area. The sampling apparatus 

used consisted of a metal frame containing ten sliding pins located at 

three inch intervals and inclined at a slight angle. 

Samples were taken at equal distances along predetermined transects. 

Hits were recorded when the pins contacted the base of a grass. Brown 

(1954) states that the number of points necessary to accurately analyze 

an area depends upon the nature of the vegetation 9 plant density and 

method of recording hits. Two hundred sets , 2~000 points, were taken 

in each study area during this investigation. Basal cover of grasses 

was determined by the following formula: 

Total hits all species 
Total no. of points X 100 

Relative composition of grasses was determined by the f ollowing f ormula: 

Total hits for a species 
Total hits all species X 

Forb Species and Numbers 

100 

The square foot method was used to determine the abundance and 

species of forbs present on each study area. Fifty square f oot samples 

were taken at regular intervals along predetermined transects. The 

square foot sampling tool was placed at the point of t he toe on the 

final pace and the species and number of each species occurring in 

the sample were recorded. 

Quantity and Frequency of Occurrence of Mulch 

The quantity of mulch present on e ach area investigated was 

determined by collecting al l mulch from t wenty , 11! by 24 inch , 

quadrats. Each individual sample was dried a t 100° C. for 36 hours 
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and weights were recorded in grams. Pounds of mulch per acre was 

calculated by multiplying the average weights in grams by the factor of 

50. 

Frequency of mulch occurrence was determined in conjunction with 

species composition determination by the point intercept method. A hit 

was recorded when a pin came in contact with mulch , but had not touched 

a plant. (In other words, one of three things was recorded at one obse:r>­

vation: (1) a species of grass, (2) mulch or (3) bare ground.) 

Soil Moisture 

Soil moisture measurements on two pastures that differed widely in 

vegetative composition were taken with a Nuclear Chicago probe (P-19) and 

scaler (No. 2,800). Per cent soil moisture by volume was determined at 

six inch intervals to a depth of four feet. These determinat ions were 

made twice monthly from April 1 to October 1 and monthly duri ng the 

remaining six months of the study. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Range Condition and Grass Composition 

A definite trend can be seen in the change of grass composition as 

vegetation retrogression occurs. Table I shows the per cent of the 

total composition made up by decreaser, increaser and invader grasses 

on the various study areas. 

TABLE I 

Relative Per Cent of Decreaser, Increaser, and Invader Grasses 
and Per Cent Basal Cover of Grasses in the Study Areas 

STUDY AREAS 

1* II III IV* V VI VII VIII IX X XI XII 
' 

Decrease rs 93 88 86 82 81 75 57 27 26 12 6 3 

Increasers 7 8 12 15 16 21 35 29 39 30 43 5 

Invaders - 4 2 3 4 4 8 44 34 57 51 92 

TOTAL 100 100 100 100 101 100 100 100 99 99 100 100 

Basal Cover 13 12 8 14 16 10 15 16 13 23 16 23 

Range Condition E X C E L L E N T GOOD FAIR p 0 
,{ , ' 

* Native Hay Meadows 

11 

XIII 

1 

11 

88 

100 

20 

0 

XIV 

-
40 

60 

100 

19 

R 
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The decreasers, little bluestem (Andropogon scoparius), big bluestem 

(A. gerardi), indiangrass (Sorghastrum nutans) and switchgrass (Panicum 

virgatum) comprise 93 per cent of the grasses in study area I and de­

creased to zero in area XIV. 

Of the seven species of increaser grasses only blue grama (Boute­

loua gracilis), sideoats grama (~. curtipendula) and hairy grama (~. 

hirsuta) were important. These along with tall dropseed (Sporobolus 

asper), scribners panicum (Panicum oligosanthes), purple lovegrass 

(Eragrosti!: ~ctabilis) , fall witchgrass (Leptoloma cognatum) and 

Carex spp. increased from seven per cent in study area I to an average 

of 33 per cent in study areas VI through XI. The larger percentage of 

increasers in study area XI is due to a 21 per cent composition of side­

oats grama. Mowing of this area for native hay in previous years may 

have resulted in an increase in sideoats grama. As would be expected 

from Dyksterhuis' (1949) study the increasers diminished on severely 

overgrazed sites (areas XII and XII I) . However, the 40 per cent 

increasers in pasture XIV is largely due to an increase of blue grama 

for which there is no apparent explanation. 

Invader grasses increased from a trace of buffalograss (Buchloe 

dactyloides) in area I to approximately 90 per cent in pastures XII and 

XIII . A decrease of invaders in pasture XIV is a result of the unex­

plainable increase of blue grama. 

As range condition declined basal area of grasses increased (Table 

I}. This was a result of t he increase in buffalograss and blue grama . 

The average per cent basal cover of the five excellent condition 

pastures was 12 per cent as opposed to an average of 20 per cent basal 

cover for grasses in the five poor condition pas t ures. 
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Table II presents species composition of the grasses encountered 

in the survey and illustrates the changes that occurred between study 

area I, a lightly used meadow, and study area XIV, a severely over­

grazed pasture. Sites I and IV are native hay meadows. The study areas 

are arranged in order of successively poorer range condition from I 

to XIV. 

~ittle bluestem is the most abundant decreaser species, com­

prising 73 per cent of the grasses in the excellent condition pastures. 

Big bluestem is the second most abundant decreaser. Sites I and IV 

(meadows) have less big bluestem present than si t es II , III 1 VX1 and 

VII (grazed pastures), indicating that mowing a native meadow may be 

detrimental to big bluestem. The native hay meadows are the only 

excellent condition areas having any buf falograss. Big bluestem 

declined from approximately 18 per cent of the composition i n areas II 

and III to 0.3 per cent in the poor condition range, area XIV. Big 

bluestem was present in the two poorest pastures but little bluestem 

was not. This suggests that big bluestem may resist continuous severe 

overgrazing better than little bluestem. The large percentage of big 

bluestem in areas VI and VII, 34.2 per cent and 15.2 per cen~ respec­

tively, is difficult to explain except both areas had a past hist ory 

of overutilization; however, for the last few years prior t o the study 

they had been lightly grazed. It is possible that big bluestem re­

covers more quickly than some ot her s pecies after overutil ization . 

!ndiangrass was relatively uni mpor tar.t except in the meadows. 

Annual mowi ng seemed to enhance t he abundance of this grass . Switch­

grass was not an abundant grass at any stage in the retrogressi on pattern . 

Indiangrass and switchgrass disappeared in the poor condition pastures. 
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DECREASER SPECIES 
Andropo~partus 72.9 
Andropogon gerardt 10.6 
Sorghastrum nutans 8.4 
Panicum ·vtrgatum 0.7 

TCYI'AL DECREASERS 92.6 

INCREASER SPECIES 
Bouteloiiircuri'ipendula 4.5 
Bouteloua gractl1s 0.1 
Bouteloua hirsuta 0.3 
Sporobolus asper 1.0 
Carex spp . 0.8 
Panicum oligosanthea 0.2 
Eragrostis specta~ilia 0.4 
Leptoloma cognatum -

TCYI'AL INCREASERS 7.3 

INVADER SPECIES 
~loedactyloidea 0.1 

Setaria geniculata -
Andropogon eaccharoides -
Andropogon virginicua -
Eragrostis curtipedicellata -
Chloris verticillsta -
Agro&tis hiemal1s -
Aristida oligantha -
Ar1stida purpureacens -
Bromus japonicus -
Paspalum spp. -
Poa arachnifeJ'a -
Hordeum pusillum -
Distichlis stricta -
Eragrostis intermedia -

TOTAL INVADEP.S 0 . 1 

RANGE CO?."'DITION E 

* Nati ve Hay Meadows 

TABLE II 

Changes in Grass Compo•.i tioa Due to Grazing and Mo,rine 
( Per Cent Specie.a Compost tion) 

STUDY AREAS 

II III IV • V VI VII VIII IX 

70.l 62.9 5&.7 69.6 35.3 39.7 20.8 17.2 
17.3 18.8 7.11 7.4 34.2 15.2 5.0 8.0 
0.4 3.5 15.l 3.3 5.8 1.3 0.3 1.1 
0.4 0.6 0.6 0.3 - 0.3 0.9 -

88.2 85.8 82.0 80.6 75.3 56.5 27.0 26.3 

4.4 0.6 2 . 8 7 . 4 13.7 20.9 10.5 10 . 6 
0.4 - 1. 3 0.3 1.0 0.7 1.2 10.6 

- - 7.2 3 . 0 1. 6 5.3 4 . 0 11.0 
1.2 5.9 0 . 6 0.3 1.6 2.6 0.9 1. 9 
- 2.9 0 9 0 . 7 1.6 1 . 3 2 . 2 1.0 
- - 0.6 1.6 - 1. 7 1.2 -

2.0 2.9 0.6 0.7 1.0 0 . 7 2.8 -
0.4 - 0 . 9 1. 5 - l. 7 5.8 4 . 2 

8.4 . 12.3 14 . 9 15.5 20.5 34.9 28.6 39.3 

- - 0 9 - 2.6 4.6 13.0 13.7 
- - - - - 0.3 0.5 2.3 

2.0 - 0.6 - 1.6 0 . 3 3.0 2.7 

- - - - - 0.3 3.3 1.5 
- 1.2 0.3 - - - - -

0.8 0.6 - - - 0.3 6.4 2.7 
- - 0.3 l. l - - - -- - - 0.7 - 0.3 14.5 9.9 

- - - 0.7 - - - -
- - - 0.3 - - - -

0 . 4 - 0.6 0.7 - 2.3 2.4 1.5 
- - - - - - 0.6 -
- - - - - - - -
- - - - - - - -- - - - - - 0.5 -

3.2 1.8 2 .7 3.5 4.2 8.4 44.2 34.3 

X C E L L E N . T G 0 0 D F A I R 

X XI XII XIII XIV 

5.8 1.6 0.8 - -
5.8 4.2 2.l 0.5 0.3 
0.2 - - - -
0.4 - - - -

12.2 5.8 2.9 0.5 0.3 

11.2 21.2 3.0 1.3 -
9.9 . 12.7 0 . 2 3 . 0 33.0 
6 . 7 5 3 - 5.3 6 . 2 
0.2 0.6 0 . 2 - -
0.4 2.2 1.3 1. 5 0.6 
- 0.6 - - -

0.2 - 0.2 0 . 2 -
1.3 0.6 - - -

29.9 43 . 2 4.9 11.3 39.8 

37.7 15.2 70.5 69.3 48.4 
- - - 0.5 -

13.4 - 2.1 0.2 -- - - - -- - 0.2 - -
5.2 18 . 0 12.4 4.3 1.0 - - - 1.0 -
0.4 8.7 0.6 5.3 7.3 - - - - -
- - - - 0.3 

0.6 7.4 6.2 7.1 2.9 
- 0.9 - - -- - - - 0.3 
- - - 0.2 -- 0.3 - - -

57 . 3 50.5 92.0 87 . 9 60.2 

p 0 0 R 
~ 
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Sideoats grams was a relatively common occurring species in many of 

the pastures 9 especially the good and fair condition pastures as well as 

areas X and XI of the poor condition pastures. This species was quite 

variable, but averaged about 14 per cent in the intermediate condition 

pastures {areas VI through XI ) . Blue grama became a prominent increaser 

in the fair condition pasture IX and in the poor condition pastures, XI 

and XIV. The reaction of this plant to the severest grazing pressure 

studied is not clear. 

• I nvader grasses of importance, other than buffalograss, were annual 

threeawn (Arist ida oligantha} , silver bluestem (Andropogon saccharoides) 

and windmill grass {Chloris verticillata) . Many of the invader grasses, 

as well as some increaser grasses, had no apparent pattern or trend due 

to grazing pressure and resulted in fluctuations in species composition • 

. , . 
Effects of Grazing on Forb Population 

Forbs were important in many of the study areas and in others they 

were relatively insignificant (Table U:I) . Western ragweed (Ambrosia 

psilostachya) tended to increase with a decline in range condition. An 

exception to this is pasture II which had been subjected to light grazing . 

The livestock had "spot" grazed this pasture which resulted in an increase 

of western ragweed. Other perennial species that tended to increase were 

western yarrow (Achillea lanulosa), blackeyedsusan (Rudbeckia hirta) , wavy-

leaf thistle (Cirsium undulatum) and baldwin ironweed (Vernonia Baldwinii). 

Perennial species that showed a decrease as grazing pressures increased 

were blue salvia (Salvia azurea) and prairie scurfpea (Psoralea tenui-

flora) . Generally, the perennial species decreased in f orbs per square 
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PERENNIAL SPECIES 
Aster ericoldes 5.60 
Ambrosia pailostachya -
Achille& lanuloaa . 30 
Ptsoralea tenuiflora .30 
Artemiaia ludoviciana .04 
Salvia azurea .50 
Rudbeckia hirta .06 
Cirsium undulatum -
Vernonia Baldwinii .04 
other Perennial Species . 98 

TOTAL PERENNIAL SPECIES 7.82 

ANN't.iAL SPECIES 
~iiirr'ii!a dracunculoides -

Cl::ali8 atricta .06 
Erigeron strigosus 3.50 
Conyza canadensis -
Euphorbia supina -
Plantago spp. -
other Annual Species -

TOTAL ANNUAL SPECIES 3.56 

Total Forbs per square foot 11.38 

Range Condition E X 

• Native Hay Meadows 

TABLE III 

Numbers of Perennial and Annual Forbs Per Square Foot 
_in the Various Study Areas 

ST"JDY AREAS 

II III Iv• V VI VII VIII 

0.72 .26 . 08 .54 . 16 .82 .56 
2.72 .26 .04 1.38 .19 1.28 1.98 

.20 .04 - .14 .09 .so .70 

.44 .44 .04 .12 .19 .76 .22 

.88 - .02 .18 .16 .12 .02 

.24 .02 .10 .20 .03 .16 -

.32 - .02 - - .14 -

.08 - - .02 - .08 .04 

- - - - .01 .04 . 04 
.24 .30 .16 .06 - .54 . 06 

5.84 1.32 .46 2.64 .83 4.74 3.62 

.72 .02 - . 10 . 09 .20 .46 

.16 . 20 .04 - .06 - .14 

.12 .32 .48 .08 - .24 .34 

.04 - - - - .02 .02 

- . 02 - - - - .04 

- - - - - .24 -
.12 - .20 .08 - .06 . 18 

1.16 .56 .72 .26 .15 . 76 1.18 
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foot with light grazing but tended to increase in abundance as grazing 

pressure became greater. 

Annual forb species increased in most cases under progressively 

heavier grazing. Such species as the spurge (Euphorbia supina) , maEes-

tail (Conyza canadensis), and Plantago spp. did not become important until -
pastures retrogressed to fair or poor cor..dition. Ant1ual broomweed 

(Gutierrizia dracunculoides) became more abundant in pastures VII, VIII, 

IX, X, XI, but when range utilization was severest in pastures XIII and 

XIV , this species diminished. 

Total f orb numbers appear to increase as range eondition declines . 

However, Table Ill indicates there may be as many total perennial forbs 

in the very best pastures as in the very poorest. Forbs, especially the 

annuals, appear to react to seasonal weather changes and grazing practices 

more quickly than the grasses. 

Species included as "other perennial species" were Asclepias viridis, 

Antennaria neglecta, Baptisia leucophaea, Callirhoe alcaeoides, £· involu-

crata, Desmanthus illinoensis, Hieracium longipilum, Lespedeza capitata, 

!!.· virginica, Lomatium foeniculaceum, Neptunia lutea, Oenothera serrulata, 

Ratibida columnifera, Ruellia cilosa, Schrankia uncinata, Solanum eJ~[-

nifolium, Solidago misso_uriensis, Stenosi phon linifolius, and Symphor-

icarpos orbiculatus. 

Species included in the "other annual species" category were Acaly-

£!!_a virginic.~, Cassia fas c::i cul_s,~~' Chrysopsis pilosa, Croton texensis, 

Eri_geron divergens, Geranium caroli:niantim, !fedom9: hispida, Lepidiurn 

densifloruni, Linum sulcatum, Polygola a_lb.ar~ !3_2,:batia campestri~ aP..d 

Specula:ria :perfoli~ta. 
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Quantity and Cover of Mulch as Related to Range Condition 

There was considerably less mulch present in volume and in ground 

cover in poor as compared to excellent condition pastures (Table IV). 

The data indicat e that the average mulch is ,over one ton per acre in the 

excellent condition pastures and about 1,000 pounds per acre in the fair 

condition pastures. I n severely overgrazed pastures mulch was quite 

limited. Per cent of ground covered by mulch was related to pounds of 

mulch per acre. 

The amount of mulch on a range site is sub j ec t t o rapid change; for 

example, in area II I, which was overutilized af t e r the sampling, mulch 

was reduced to less than one ton per acre in one year. 

TABLE 1V 

Quantity of Mulch on the St udy Areas in Pounds 
Per Acre and Per Cent Basal Cover of Mul ch 

STUDY AREAS 

* * I I! III IV V VI VII VIH IX X XI XII XIII XIV 

Mulch Quantit y 1890 2430 5860 1485 2480 5145 1920 835 1430 263 240 800 261 81. 

Mulch Cover * * * * 82 57 56 86 15 24 52 3 10 37 7 4 

Range Condition E X C E L L E N T 00.0D FAIR p 0 0 R 

* Native Hay Meadows 

* * No data 
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Effect of Range Condition on Soil Moisture 

St~dy areas III and XIII were used to determine the effect of range 

condition on soil moisture. Pasture II! was in excellent range condition 

and pasture xrn was in poor co:::dition. A detailed examination of the 

soi.l profile immediately adja,cen.t to the source of the soil moisture data 

indicated that the only differer..ce in the profiles occurred at depths 

greater than 30 inches where the soil texture in pasture II I contained 

more of the sand fraction than i n pasture Xlrr . 

Figure l shows the inches of available water in excellent and poor 

condi tion pastures throughout the year, and the precipita~ion for the 

interval between sampling. Overall, soi l moisture in the excellent con­

dition pasture exceeded the moisture in t he poor condition by an average 

1.8 inches of water available to plants in t he 48 inch profile s t udied. 

However, no moisture stress was observed in either past ure during a 

near average rainfall year of 29.4 inches. 

Throughout the dormant period, November, 1962P to April, 1963, the 

poor conditj_on pasture contained fewer inches of avail able water in the 

profile than the excellent condition pasture. Once plants began to make 

their spring growth, water in bot h profiles declined even though sub= 

sta:itia l rainfall ocicurred i.n Apri l a:1d. May. The soil in the excellent 

condition pasture had more i nchses of av.ai lab1e water than the poor con= 

di tion pa.stur e and probably also re,(fc:i r e d moTe water due to more for:age 

present . I n ,July both pastures c;;:ntair.ed approximately the s a.me amount 

of moisture. The average i:r..ches of available water in the 48 i.nch pro= 

file of the excel l ent and poor cond i ti.::.n pastur·e was 9.3 and 7. 5 inches 1 

respect ively. These diff erences were significant at t he 95 per cent 



12 

11 

10 
J.< 
Q) 9 +,) 

<II 
;;:: 

<I> 8 
r-1 
..c 
<II 7 r-1 

"" <II 
:> 6 ~ 

'H 
0 5 
UJ 
<I> .c: 4 0 
i:: 

H 

3 

I " 2 

1 

r-1 r-1 r-1 
N 

• t.O 
:> cr> 0 i:: 
0 r-1 <I> <II z 0 ~ 

FIGURE 1 

Available Soil Moisture in 48 inch Profile of Excellent and 
Poor Range Condition Sites and Rainfall Data 

I 

t"" Rainfall 

' 

N "" N 
r-1 r-1 r-1 00 00 r-1 N 00 N IO 

N . <I> <I> . . . 
..c J.< J.< :>, :>, i:: i:: r-l r-l hi) 
<I> <II p. <II <II ;::l ;::l .; ;:l ;::l 

rx.. =ai ~ =ai =ai ~ ~ ~ ~ 

Dates of Sampling 

0 r-1 
N r-1 r-1 . Cl") 

+,) . • t.O 
b.O p. +,) :> O'l 
;::l <I> 0 0 r-1 
~ Cf.l 0 z 

l:'v 
0 



confidence level using a "t test". As range condition declined from 

excellent to poor, pounds of mulch and per cent of ground covered by 

mulch decreased from 5,860 pounds and 82 per cent to 261 pounds and 

seven per cent, respectively. This data agrees with Humphrey (1949). 

According to Duley and Kelly (1941) and Duley and Domingo (1949), this 

decrease in mulch covering could influence the amount of rainfall 

absorbed into the soil profile. 
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CHAPTER V 

SUMMARY 

The pattern of retrogression due to grazing for native vegetation 

was determined for the loamy prairie range site in north central Okla­

homa. An attempt was made to determine the relationship of range con­

dition to amount of mulch on the soil surface and to soil moisture. 

The loamy prairie range sites are gently rolling, deep, loamy upland 

soils. The soils are neutral to slightly acid with slow to medium 

permeability. 

The important findings were: 

(1) Decreasers, primarily little and big bluestem, declined 

from 93 per cent in excellent condition pastures to zero in extreme­

ly poor condition pastures. 

(2) Sideoats grama, blue grama, and other increaser plants 

increased in intermediate condition pastures and usually decreased 

in poor condition pastures. 

(3) Invader plants, primarily buffalograss, increased from 

zero on excellent condition pastures to 92 per cent on a poor 

condition pasture. 

(4) Basal cover of grasses increased from 12.5 per cent in 

excellent and good condition pastures to 14.5 per cent in fair con­

dition pastures and to 20 per cent in poor condition pastures. 
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(5) Forbs were important in many study areas and in others 

they were insignificant. Western ragweed, western yarrow, black­

eyedsusan, and.wavyleaf · thistle are perennial species that increased 

with overgrazing. Blue salvia and prairie scurfpea decreased 

when overgrazed. Generally, perennial forbs decreased under light 

grazing but increased as grazing became heavier while annual forbs 

increased under overgrazing. 

(6) Considerably less mulch occurred on poor condition 

pastures as compared to excellent and good condition sites. Average 

mulch per acre was 3,000, 1,130, and 330 pounds for excellent and 

good condition, fair condition, and poor range condition study 

areas, respectively. Per cent of ground covered by mulch decreased 

with range condition and mulch quantity. 

(7) Throughout a season of near average rainfall, 29.4 inches, 

available water averaged 9.3 and 7.5 inches per 48 inch profi le f or 

excellent and poor range condition pastures, respectivel y. 
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